MSTDTO  LIST  NOV  1     1920 


/  3  £  7,    frrSL. 


EKT  OF  MINING  EN6INEEMNG 

Library  NurWr: 1.3L2JL 

Rs  turn  thi    back  t 

Shell     ^XL3 

All  book^fT  to  bNjgned  I      in 

book  wh^Tbi  rrawsd.  arsfKen  rsii 
boo*:   nil  i     .    i     ...,;. ,,  w;  ,  i,,  r 

unless  special  permission  is  given  for  a  longer 


Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/journalsouthafri15sout 


CKe, 


THE    JOURNAL 


CHEMICAL,   METALLURGICAL  &  MINING   SOCIETY 
OF    SOUTH    AFRICA. 


VOLUME     XV. 


-It 


JULY,     1914        JUNE,     1915. ^  y 


/pS 


Johannesburg : 
Published  by  the  Society  :     Old  Municipal  Buildings,  De  Villiers  Street. 


TKJ 
I 


CONTENTS    OF    VOLUME    XV. 


Page 

Papers 

and 

Notes  Read  before  the  Society   . 

v. 

Officers 

am 

Council  of  the 

Society 

vii. 

Journal 

No 

1.— July. 
2. — August, 
3. — September 

1914 

1 
21 

49 

„ 

4.— October, 

u 

69 

„ 

5. — November, 

89 

„ 

(j. — December, 

1014 — January, 

1915    ... 

1(1!) 

„ 

7. — February. 

1915 

149 

„ 

» 

8. — March, 

„ 

201 

,, 

9.— April, 

„ 

233 

» 

10.— .May. 

» 

289 

„ 

11 . — June, 

,. 

313 

Index  to  Journal 

353 

PAPERS  AND  NOTES  READ  BEFORE  THE  SOCIETY. 


Anniversary,   Twenty-First,  of   the   Society    214 

Annual   Report,   1914-1915,  Council's 313-320 

Antiiuonial   Gold    Ores    from    the    Murchison    Range.   Notes  on  the  Treatment  of,  by  II.  K.  Adam, 

322-326:      Discussion      " 326-327 

British   Glass  and    Porcelain    War.-,   ly    F.   \Y.   Watson                       204-206 

Chemicals  and  Stores  from  Germany,  etc.,  by  John  Watson,  69-70;  by  A.  Macdonald  ...  101 
Classifiers   and   (  lassitication,    Hydraulic,    Notes   on,  by  Prof.  G.  II.  Stanley   (Vol.  xiv,  445-452; 

Discussion   484),  34-36,  57-5S;   Reply  to  Discussion  95-97;   '  orrespondence     ..    .  276-279 

Cone   Discharge,  The   Robson-Salter  Gate   for,  by   II.  A.   White    234 

Cyanide   Solutions,    formula    for   Making  up,  by  H.  A.  White :'>29 

Cyanide    Solutions.    Motes   on    the    Practical    Testing  of,  by  E.  H.  Croghan,  271-276;  Discussion  290-292 

Cyanog  a    Compounds,    The    Blue    iron-,    by    H.    E.   Williams    1-5 

Dusl   Allaying  Plain   at  the   Ferreira  Deep,  Note-,  on  the.  bj   S.  Newton,  91-93;  Discussion  93-95, 

174-175.     Reph    to    Discussion    244 

Explosives,   Safet\    Measures   in   the    Use  of,  by   W.  Cullen,  220-227;    Discussion,  238-243,  293- 

301    . ..' 327-329 

Falls  of   llooi    in   Collieries   on  the   Middelburg   Coalfield     Relation   or.   to   Weather   i  lianges,   bj 

C.  J.  Gbay  (Vol.  xiv,  395-400;  Discussion  100-401,  433-434);  Reply  to  Discussion  .  36-37 
Gold  and  Pikes,  ly    Prof.  R.  A.  Lehfeldt,  D.Sc,  52-t    ;    Discussion   54,   99-101,    132-133;    Reply 

to  Discussion 209-211 

Gold   in    By-Products   containing    Platinum,    iridium,  etc.,   a    Method    oi    Determining,   by    II.    R. 

JOLLY 51-52 

Lead  Acetate,   Lead  Nitrate,  and  Litharge 202-204 

Meetings  and   Publications,    New    Procedure  relating  to 89-90 

Patents   Bill,  The  Union,  by  A.  L.  Spoor  and  W.  E.  John    (Vol.   xiv.  296-302;    Discussion   302- 

303,    379-381,    408-409,    428-430,    482-483);     Reply  to  Discussion 39-41 

Persistent i  Ore  in   Depth,  by  T.  A.  Rickabu,   109-132  ;     Discussion    150-173,   213-214,   244-250 

254-269,   302-303;    Reply   to    Discussion   250-254;   Correspondence 329 

Potassium    Permanganate,    Notes   on   the   use  of,   as  Cyanicide     in     Sand  -  Filling     Solutions,     ly 

R.   A.  Cooper,   70-72;    Discussion   72-74,   173-174;    Reply    to   Discussion 211-213 

Presidential    Address,   the,   Prof.  G.   H.   Stanley 24-.'!4 

Rock  Temperatures     l>\    E.   J.    Moynihan    (Vol.   xiv.   455-459);    Discussion   37-39,   55-57;    Reply 

to  Discussion 97-99 

Sand    Pulp  Table  by   Dr.   W.   A.  Caldecoti       304 

Sand-tone,   Soft,   from   Sand-Filling,   Specimen  of,  by   Dr.   W.  A.   Caldecott 289-290 

Scoo;i   Discharges   in  Tube-Mills,  the  Use  of.  by  W.   R.  Dowling,  214-220;    Discussion  2:;4-2:;^.  293 

slime    Treatment.    Two-Wash    Decantation,    General   Formula?  for  Results  of,  by  H.  A.  White  . .  329 

Stamps  in  Stamp   .Mills.  Safety  Locking   Device  for,  by  J.  M.  Neiix 321 

Sulphate  of  Lime,  Scale  of,  from  Water  Launder  in  Main  incline  Shaft,  by  John  Watson-..  ..  150 
Tremors.    Earth,   The    Witwatersrand,    by    II.    E.    Wood     (Vol.    xiv.    42:i-427 :     Discussion    4fi0. 

185);   Reph    to  Discussion    . . 5? 

Tube-Mill  Ends,  by  J.   I'.   1'yi.es 23 

Tube  Milling,  The  Tl ry  of,  by  II.  A.  White.   176-193;    Discussion  206-207,  270-271:   Reply  to 

Discussion 292 

Ventilating    Sinking   Shaft-.    Winzes   and    Drives,    Note   on    a    Method     of,    bj     S.     Nettlbton, 

193-194;    207-208;     Reply    to    Discussion     292-293 

X i it.  i ; . .1.1   Slime,   Some   Notes   on   Treatment  of,   by  FT.  A.  White,  59-51  :    by    \.   Kino,  90  ;    by 

A.  Thomas  90-91;  by  J.  F.  Pyi.es l"n 


List  of  Officers  for  the  Year  Ending  June.  1915. 


Hon.   President  : 

H.E.  The  Bight  Hon.  Viscount  Buxton,  P.C.,  G.C.M.G. 

Hon.  Vice-Presidents  : 

His  Hon.  P.  ]).  P.  Chaplin. 

Hon.  P.  s.  Malan,  M.I. .A..  Minister  of  Mines. 

E.  A.  Wallers    (President,    Transvaal    Chamber   of    Mines) 

Sir  Lionel  Phillips,  Bart,  M.L.A.  John  Muneo. 

Past-Presidents  : 

Wm.  Bettel,  the  late      Julius  Loevv,  Wiujaji  Cullen,  A.    McA.   Johnston, 

Andrew   F.   Chosse,    John  R.  Williams,      Edward H.  Johnson,  James  Mora, 

W.  R.  Feldtmaxx.      S.  II.  Pearce,  John   Yates,  ( I.  B.  Saner, 

Charles  Butters,       W.  A.  Caldecott,  R.  G.  Bevinqton,  Walford  R.  Dowling, 

Alex.  Richardson. 

President  : 

G.  II.  Stanley. 

Vice-Presidents : 

E.  Pam.  J.  E.  Thomas.  J.  A.  Wilkinson. 

Ordinary  Members  of  Council  : 

R.  A.  Barry,  James  Gray.  M.  T.  Murray,  F.  Wartenweiler. 

(Resigned    olli  (Resigned     12th     March  1 

F.  L.  Bosqui,  K.  L.  Graham,  G.  Hildick  Smith,       F.  W.  Watson, 

(Resinned     i-*th     March.)  (Elected     .2th     March.) 

J.  s.  Cellier,  H.S.Meyer,  C.  Tqombs,  John  Watson, 

■2th    March.,       a.   Whitby,  II.  A.  White. 

With  the  Past-Presidents,  who  are  Members  of  the  Council  ex-officio. 

Corresponding  Members  of  Council : 
E.  <;.  Banks.  Walter  New..  Ralph  Stokes. 

Clement  Dixon.  W.  J.  Sharwood,  (J.  M.  Taylor. 

G.  T.  Holloway,  T.  B.  Stevens,  Gerard  W.  Whliams. 

Hon.   Treasurer : 
James  Littlejohn. 

Hon.  Auditors  :  Hon.  Legal  Advisers  : 

Alex.  Aiken,  and  Carter.  Messrs.  van  Hulsteyn,  Feltham  &  Ford. 

Editorial  Committee  : 
G.  II.  Stanley  {Chairman   .  H.  Meyer,  J.  Mora,  E.  Pam,  J.  E.  Thomas. 

A.  Whitby.  II.  A.  White. 

Finance  Committee  : 

R.  G.  Bevington,  J.  I.ittle.ioiix.         James  Gray,  I-'.  W.  Watson, 

(Elected     nth    Dei  (Resigned     nth     Dec.) 

J.  A.  Wilkinson. 

Secretary  : 
Fred.  Rowland,  Fellow,  Chartered  Inst.  Secretaries, 
P.O.  I!.,\  lls:!:  Telephone  14H4;  Tel.  Add.:  "Scientific" 
Old  Municipal  Buildings.  De  Villiers  Street.  Johannesburg, 


THE     JOURNAL 


Chemical,  Metallurgical  &  Mining 

Society  of   South  Africa. 


The  Society,  as  a  body,  is  not  responsible  for  the  statements  and  opinions  advanced  in  any  of 

its  publications. 


Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgment  of  the  source. 


Vol.  XV.,  No.  1. 


JULY,   1914. 


per  Annum  :  Single  Copies., 
3/-  to  noh-memoers  ;  Free 
to  Members. 


THE  CHEMICAL,  METALLURGICAL  &  MININC 

Society  of  South  Africa. 

Hon.  President: 

H.E.  The  Right  Hon.  Viscount  Gladstone,  P.C. 

Hon.  Vice-Presidents  : 

Hon.   F.  S.   Malax,  m.l.a.,  Minister  of  Mines. 

E.  A.  WALLERS   (President,  Transvaal  Chamber  of 

Mines).     John   Munro.     Sir  Lionel  Phillips, 

Bart.,  m.l.a. 

Past  Presiden  ts 

W.   Bettel        1894-1895. 

Andrew  F.  Crosse 1895-1896. 

W.  K.  Feldtmann     1896-1897. 

Charles  Butters      1897-1898. 

Julius  Loevy 1898-1899. 

John  P..  Williams 1899-1903. 

S.  H.  Pearce 1903-1904. 

w.  a.  caldecott     1904-1905. 

William  Cullen       1905-1906. 

Edward  H.  Johnson  ...      1906-1907. 

John  Yates     1907-1908. 

B.  G.   ISevington       1908-1909. 

A.  McA.  Johnston 1909-1910. 

James  Moir      19101911. 

Chas.  B.  Saner         1911-1S112. 

Walford  R.  Dowling        ...      1912-1913. 

Alex.  Richardson  ...      1913-1914. 

council  for  the  year  endinc  june,  1914. 

President 

G.  H.  Stanley. 

Vice-Presidents 

E.  I'am.  J.  E.  Thomas. 

J.  A.   Wilkinson. 

Ordinary  Members  of  Council 

( '.  Toombs, 


U.  A.  Barry 
F.  L.  Bosqui, 
James  Gray, 
H.  Meyer, 

M.  T.  Ml  1:1;  \Y, 
<!.  Hildick  Smith, 

Alternate  Member 
With  the  Past-Presidents,  whc 

ex  <ql< 

Bon.   Treasurer 
James  Littlejohn, 

-'4,  Simmonds  Street,  Johannesburg 


Corresponding  Members  of  Council 
UNITED  KINGDOM: 

G.  T.  Holloway,  9-13,  EmmettSt.,Limeliouse, 
London,  E. 

NORTB  AMERICA 

W.  J.  Sharwood,  Homestake  Mine,  Lead, 
South  Dakota,  U.S.A. 

R,  S.  <;.  STOKES,  Canadian  Mining  and  Explo- 
ration Co.,  Ltd.,  43,  Exchange  Place,  New 
York,  U.S.A. 

G.  M.  Taylor,  Portland  Mill,  Colorado  Springs, 
Colorado,  U.S.A. 

MEXICO: 

WALTER  Neal,  El  Favor  Mining  Co.,  Hoatoti- 
paquillo,  Jalisco,  Mexico. 

AUSTRALASIA: 

E.   G.    Banks,    Waihi   (J.M.    Co.,    Ltd.,    P.O. 

Box  4,  Waihi,  New  Zealand. 
T.    B.  Stevens,  Sons  of  Gwalia,  Ltd.,  Gwalia, 

West  Australia. 
Gerard    W.    Williams,  Collins  House,   380, 

Collins  Street,  Melbourne,  Australia. 

RHODESIA: 

Clement  Dixon,  P.  O.  Box  305,  Bulawayo. 

Hon.  Legal  Advisers: 

Messrs.  van  Hulsteyn,  Feltham,  and  FORD 

Hon.  A  uditors : 

Alex.  Aiken  and  Carter. 

Editorial  Committee  : 

G.    11.  Stanley  (Chairman),  II.  Meyer,  J.  Moir, 


I'.  Wartenweilei 
F.  W.  Watson, 
John  Watson, 
A.  Whitby. 
H.  A.   White, 
.1.  s.  Cellier. 

e  Members  of  the  Coune 


I'am,  J.   E.  Thomas,  A.   Whitby,  and 
11.  A.    White. 


Finance  Committee : 

J.   Littlejohn,  K.  G.  Bevington,  F.  W. 

Watson,  and  .1.  A.  Wilkinson. 

Secretary  : 
Fred.  Rowland,  Fellow  chartered  Inst.  Secretaries, 

P.O.Box   !  i-  1 1  Telephone  1404,  Tel.  Address:  "Scientific " 
9,  s.A.  School  "( .Mines  Building,  Elofl  sunt,  Johannesburg, 


The  Journal  of  The  Chemical,  Metallurgical  and  Minin,/  Society  of  South  Africa.      July  1914 


CONTENTS 

PAOI 

The  Blue   Iron-Cyanogen  C pounds, 

by  H.  E.  Williams  (Associate)  1-5 
Contributions  wi>  Correspond)  ki  i 
Meyer  and  Charlton  Cyanide  Solntion, 

by  James  Moir  (Pa.it-President)   ...  5 

AND  Abstr  v  rs            ...           ...  B  Hi 

Chemistry    ...           ...           ...           ...  B  - 

Metallurgy  ...           ...           ...           ...  B  13 

Mining        13  IS 

Miscellaneous            ...           ...            ..  15  16 

New  Books       ...           ...           ...           ...  lti 

Seymour  Memorial  Library                 ...  16-17 
Abstracts  of  Patent  Applications    ...  17-19 
ed  Tb  insva  m.  Patent  Applica- 
tions       ...           ...           ...            ...  19-20 

Changes  oi  Address   ...          ...          ...  30 


Papers  and  Discussions. — Country  and 

Members  and  Associates,  unable  to  be  present  at   (hi 
Meetings  of  the  Sod 

to  be  read,  and  also  to  contribute  in  writing  to  tin 
various  subjects  under  discussion. 


The  Ordinary   Monthly  General   M 
held  a,  th 

and  Technology,   Eloff  Street,  Johan 
on  Satu  ai  7.46  .".'»■ 


THE  CHEMICAL,  METALLURGICAL  &  MINING 

Society   of   South   Africa. 
BYE  -  LAWS. 

UDOPTKD    BY   THR   COUNCIL,    AUGUST,    1J09.) 

I.  Annual  General  Meeting*  will  he  held  on  the  third   Salur- 
daj  ai  the  month  of  June  in  each 

5.  Ordinary  General   Meetings  will   be  held    on    the    third 
s  itur.iay  in  each  month. 

3.  All  meetings,  unless  otherwise  provided  for  in  the  < 
convening  the  same,  shall  he  held  in  the  Transvaal  University 
College,  Johannesburg,  at  7.45  p.m. 

i.  Any  Hem!  may  introduce  a  visitor  to  the 

Ordinary  General  Meetings ;  visitors  may,  with  the  oonient  of 

man   take  part  in  any  discussion  and  read  papers. 

5.   Every  paper  which  it  is  desired  to  bring  before  the  3i 
shall  1-  :i  mii  one  side  of  the  paper  only,  and  shall 

!„■  lodged  with  the  Secretaryat  least  one  calendar  month  before 
the  date  of  the  meeting  at  which  it  is  proposed  to  I 

U   shall  deride  what  papers  shall  be  read  at 

i tinge  of  Hie  S 

7.  All  papers  brought  before  the  Society  shall  beraad.diB- 

CUSSed   and   replied   l o  within  a  period  of  four  months,  subject 

to  tbe  Council  having  power,  should  Ubey  deem  il  desirable,  to 
extend  i  b 

9,  Members  and  Associates  whose  subscriptions  for  the  current 
j  ,-ar  remain  unpaid  after  i  he  1st  dav  ol  1 1  denied 

ol  trie  Society  pending  payment  of' the  same ; 
Memoeri   ind    \        latee  whose  subscriptiona  for  the  current 
vear  remain  unpaid  ifter  tbe  IGtfa  day   of  November  may  be 
liety. 

(.  Api  wiates  or  Studenl 

unl  of  tbe  Bra  ci  iption  with  the 

[cation,    should  sti,  h  application  be  not  eater* 
the  amount  remitted  shall  be  returned  to  the  applicant 

10.  The   Council    may,    on    the    report    of   a   Sub. Committee 
ippointed  bythem  tor  ihe  purpose,  remit   th. 

my  Member.  Associate  or  Student  for  Buch  period  is  i  hey  mai 
i.-.-ni  d<  i    ind  sufficient  reason  : 

my  Member,  Associate  01  student. 

II.  The  Minutes  of  all  Special  Genera]  Meetings  shall  be  read 
,nd  confirmed  *i  I  be  nei 

12.  No  statement  shall  be  published  in  the  Society's  Journal 

which  claims  uli  mtages  for  an)  novel  method  or  device,  unless 

nip  nil', i  by  an  adequate   description  oi 

■  ho i  bod  -  'cd  to. 


Owing  lot!, 
authors  oj  papers  are  requested  not   to  submit 
publication  in  the  Journal  any  other  than  thosi 
utely  necessary  to  illustrate  th,  text, 

S,  ,  ,,'.   0 


SOUTH    AFRICAN     RED    CROSS    SOCIETY 


PROCEEDINGS    AND    PERIODICALS. 

Numerous  technical  periodicals  and  Proceedings  "t 
other  Societies  ate  received  regularlj  and  may  be 
-con  mi  arrival  al  the  Society's  Office  every  week 
■it ween  thuredaj  ami  Monday 


Poll  particulars   regarding  tl.is  Society   may   he 
obtained  from  the  Hon    Set  retary,  r  <  <    Box   i  is::. 

Johannesburg.     Arrange tits  to  com nee  i'lass,-s 

in  Firsi  Aid  and  Ambulance  Work  can  !»•  m     ■   al 
tiny  time. 

"  '" "'    Xi,i  '"  Mining,  '  bj  Dr.  L.  G.  trvine,    imp 
oloth,  ci'  i  is,  price  i    id  . 


SUBSCRIPTIONS. 


Memben  :i  is.  ;  Annual  Subscriptioa,  i!2  ts 

-  to  Juni       v.. te:      No   Bntnni  •■   I -.. 

No  Knu  mce  I  .. 

Vnnu.il     -.. 

ntsoding  Members  . ,, . ,  ,ppi, canon 
forms  for  Associates  and  students  may  be  obtained  on  applies- 
ion  '''  i  !■'■  Secrgiary, 


THE       JOURNAL 


Chemical,  ^Hctallurgical  anb  ^Mining  §ocictD 


of    South    Africa. 


Ihe  Society,  as  a  body,  is  not  responsible  for  the  statements  and  opinions  advanced  in  any  of  its  publications. 


Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgment  of  the  source. 


Vol.  XV. 


JULY,    1914. 


No.  1 


THE   BLUE   IKON-CYANOGEN 
COMPOUNDS. 

By  H.  E.  Willi  vms  ■  Assot 

The  addition  of  a  solution  of  a  ferric  sail 

t        solution  of  .'i  ferrocyanide  results  in  the 

ition  oJ  a   bulky  deep  blue  precipitate, 

which   varies  in    composition    according    to 

inditii  ms  of  the  precipital  ion,  and  ti   thi 

particular  ferrocyanide  used.  The  nature  and 

eon.titut 'on  oi  tin  ,.  ■  precipitates  is  still  the 

■    of    much   discussion. 

By    the    addition    of    a  solution  of  hydro- 

ferrocyanic  acid  or  calcium  ferrocyanide  to 

an  excess   of  an  acidified  solution  of  ferric 

chloride,    a     blue    precipitate    is    obtained 

which   when  washed  and  dried  has  a   com- 

□   corresponding  to  th<    formula:  — 

i'.    CN),  >H,0 

this  compound   is  pure  ferric   ferrocyanide; 

the    proportion   of    combined    water   in   the 

compound    varies    with    the  temperature  of 

the   precipitation    and   the    concentration   of 

i       -      itions. 

The  precipitation  of  this  compound  should 
ke  place  in  neutral  solutions,  otherwise 
some  ferric  hydroxide  maj   be  carried  down 
with  the  blue. 

If    a    solution    of    an    alkali    metal   ferro- 
1    de   is  employed  for  the  preparation  of 
t  a  precipitate  is  obtained  which  is 

always  found  to  retain  a  certain  proportion 
of  the  alkali  metal  which  cannot  be  removed 
most  careful  washing  with  water;  the 
unt  of  alkali  metal  retained  by  the  preci- 
pe ite  varies  with  the  particular  alkali  metal 
ferroc;  anide  used,  and  with  the  method  of 
pi      ipitation,  but   whatever  method  is  em- 
ployed it  is  impossible  to  obtain  a  blue  by 
pitating  these  ferrocyanides,  quite  free 
from  the  alkali  metal. 

Blue  double  salts  of  the  alkali  metal  and 

ferric  iron  of   the    type    F<  ' 'MT.i  CX  ).    are 

n    and    the    potassium    or    ammonium 


compounds  may  be  prepared  by  the  addition 
of  a  soluble  ferric  salt  to  a  very  largi  excess 
of  the  corresponding  ferrocyanide,  but  the 
sodium  salt  of  this  -   not  yet   been 

prepared. 

In  blues  prepared  und<  r  <  >l  tier  c  mdil  ions 
where  the  proportion  "I  the  alkali  metal 
retained    falls  the    limits    of    the 

formula  IV  '\1  I,  c\  ,  and  Fe4|  Fe(CN)„], 
i  is  generally  assumed  either  that  tin 
alkali  metal  is  nol  in  nbii  ition  with  tin 
blue  but  is  merely  retained  bj   the  colloidal 

mi  -'f  the  precipitate  or  that  it  is  a  mere 
mechanical  mixture  of  the  double  sail 
pe'"M'Fe(CN)c  and  pure  ferric  ferrocy.anidi 

To  elucidate  this  point  a  large  number  ■>! 
blue  compounds  have  been  prepared  by  the 
author  from  the  various  alkali  metal  ferro- 
cyanides and  very  carefully  washed  and 
analysed.  In  the  majority  of  cases  the 
alkali  metal  was  found  to  be  present  in  a 
definite  ratio  to  the  ferrocyanogen,  the 
analytical  figures  being  in  close  agreement 
with  those  calculated  from  the  formula. 
Also  that,  when  prepared  in  duplicate, 
compounds  wire  obtained  of  exactly  the 
same  composition  and  in  many  cases  blues 
were  obtained  of  the  same  composition  1>\ 
different  methods. 

The    freshly    prepared    blue    precipitates 
were  washed  a  number  of  times  bj  d 
tion     with     distilled     water,     then     Slteri   I 
'ho. ii^li    a    large    filter   paper    and    allowed 
to    drain,     the    blue    paste    thus    ol 
placed    in    an    even    layer    on    a     Buchnei 
vacuum   filter,    the   pump   started   and   the 
blue   washed   by  displacement   with   distilled 
water  until  the  filtrate  was  entirely  fr< 
soluble  suits. 

The  washed  blue  was  then  carefully  air 
hied,  ground  to  a  tine  powder,  washed 
several  times  with  distilled  water,  drained 
on  the  vacuum  filter  and  again  air  dried. 

By  these  means  a  number  of  blui 

;.    the   examination   and   analysis    ol 
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which  leave  no  doubt  that  a  number  of  blue 
Qstant  composition  may  be 
prepa i 

( »t  thi  -■    compounds  those  prepared  from 
ammonium     an  aide 

I    similarity    in    composition    and 
the     blues    prep 
from  sodium  ferrocyanide  usually  contain  a 
i-  proportion  ol  alkali  metal   in  corn- 
proportion 
mbined  water,  and  the  air  dried 
pound  is  usually  and  ol  a  lighter 

shade    ot    colour    approaching    ultramarine, 
but  almost  devoid  oi  bronze  lustre. 

pounds   maj    I"-   divided 
d  below    is  •- 
.,  list  of  thi  with 

| 
linn. 

It  a  ammoniacal 
(or     citrati  rosiderable 

and    Fl 

mmonium  ferrocyanide 
brown  1  i< { 1 1  i<  1  is  I   now    a  mineral 

acid,  sui-li  dilute  sulphuric 

ropor- 
tion   to    neutrali  ammonia,   and 

maintain  an  acid 

■  iv  finelj    ili\ ided   green   prec     ~i 

obt I.    which    must    first    be  washed  by 

m   a    number  <>l   times  and   then 
filtered  and  the  washing  completed. 

This   i  Eullj     washed 

and  air  dried    forms   a    fine  green   powder 
which  has  a  composition  agreeing  with  the 
I  27HaO  and 

is  thi  mmonium  ferro- 

cyanide, m  which  exactly  half  the  basic  iron 
of     ferric     ferrocyan  I  placed     by 

21 

I  I   Ml 

It  belongs  to  tin  •  . . impounds 

1 1' in-  ammonium  or  ferrous  i 
sium    ferrocyanide    I  the 

«  ell-know  n  d<  iul  h  as 

Ml      Fe(CN        nd  '  ..  Ml      l      CHi 
It  to  the  freshlj    precipitated    compound 
pn  I  .ut    u  ithout 

washing,  u  further  quantity  oi  miner; 

added    until    the    solution    contains    an 
exci  mineral  and  as  well 

tnic  and.   ill.    green  compound  cl 
i"  blue :  this  product .  which  maj  be  n 
more  easily  than  the  green  compound 
when  purified  and  dried  a  composition 
ins  w ith  the  formula 


,  ML    .   F,    'A  .    ,52H,0 
which    may    he   considered   as   a    molecular 
compound   ot    two   molecules   of   the    g 
compound,  w  ith  one  molecule  of  ferric  ferro- 
cyanid 

-I  .  I.  ■  Fe»'4[F.    I  \ 

It   in  the    preparation  of  th< 
monium    salt    above    described,    potassium 
i  tuted    for    the    ammonium 
compi  i!'"  compound  is 

obtained  when  the  alkaline  -.011111011  is  acidi- 
fied with  an  organic  acid,  but,  on  washing;, 
the  colour  of  the  compound  dull 

blue   which,   when  ti 
air  dried,  h  ion  : 


l.Ml.o 

1      <    \ 


When   the   precipitation  takes  place  in  the 

presence  ot  free  mineral  arid  a  blue  is  ob- 

tained     corresponding    to    the    ammonium 

iund    pn  pared    undt  r  similar  circum- 

-  :  — 

1  N  . 

'  >■   ON).], 

\tt.  mpts   tu   pn  1  c   sodium 

Compounds  of  the  ii/pc: — 

i      F(  fCN),  U  =  Fe'"JFe  l  \ 

Winn     dilute     ammonium      fi 
is    precipitated    by    an    excess    <>t    a    dilute 
ic    chloride,    u    blue    is   ob» 
i   which,   wlnn  washed  and  dried, 

■  on  agreeing  with  the  formula:  — 
•  =1  '.nil  11  which,   when 

I  to  100°  (  If  its  combini  >1 

water.        \  compound 
percentage  c<  impi  ibta  ined  by 

adding  ammi  mium  fei  ri  lut  ion  t<  1  a 

I >. >i 1 1 '  chloride        It  in  1  he 

preparation  ot  this  compound  by  the  latter 
method  a  I  potassium 

chloride  is  dissolved  in  thi  boiling  ferric 
chloride  solution,  before  the  addition  "f  the 
ferrocyanide,   a   blue  precipitate  is  obtained 

ip|  the  sain,   type,  but  with quivali  1 

the     hi I   ssium 

thus : — 

I         Ml       K    I  ■  ■<   \         Mill  ,0 
which  loses  26  equivali  rat  100°< 

This  compound  is  also  formed    when    Fi 
chloi  i  ided  in  slighl 

a   solution   ot   potassium    ferrocyanide, 
taining  ..nun. mium  ohl 

The  sodiiu mpound  ot  this  serii 

,0 

1 1 1 : 1  \   be  prepi  red  by  oxidisit  nous 

sodium   ferrocyanide  by  an  excess  of  •■ 
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chloride  solution,  the  former  body  being  pre- 
pared by  exactly  precipitating  sodium  ferro- 
cyanide  solution  with  ferrous  chloride,  these 
two  reactions  may  be  represented  thus  :  — 

1.  NadFe(CN)c  h  Fe"Cl2 =Fe»Na2Fe(CN)6 

+  2NaCl 

2.  6Fe»Na„Fe(CN)G  +  7Fe'"Cl3  = 

Fe'"7Na3[Fe(CN)6]6  +  9XaCl  +  6Fe"Cl2 
A  blue  having  the  same  proportion  of 
alkali  metal,  but  with  less  combined  water, 
may  be  obtained  by  treating  with  an  excess 
of  ferric  chloride  solution,  the  still  boiling 
solution  of  ferrous  sodium  ferrocyanide  got 
by  distilling  sodium  ferrocyanide  solution 
with  a  dilute  mineral  acid.  The  compound 
obtained  under  these  conditions  has  the 
ei  impi  s|t  ion 

Fe»'7Na3[Fe(CN)0]024H2O. 

Cotnpou  mis  of  the  type 
Fe'»uM3[Fe(CN)6]g 

(2Fe'"4[Fe(CN)6]3  +  3Fe'"MFe(CN)(. 

The  potassium  salt  of  this  series 
I  "  K;|  Fe(CN)6]9100H2O 
is  obi  imed  \\  precipitating  potassium  ferro- 
cyanide solution  in  the  cold  with  a  slight 
but  permanent  excess  of  a  ferric  salt:  when 
heated  to  1()0°C  33  equivalents  of  water  are 
driven  off:  the  same  compound  is  obtained 
when  a  large  excess  of  the  iron  salt  is  added 
to  the  ferrocyanide  solution  if  an  equivalent 
quantity  of  potassium  chloride  is  pre- 
viously added  :  and  it  may  also  he  prepared 
by  agitating  freshly  prepared  ferrous  potas- 
sium ferrocyanide  with  an  excess  of  ferric 
chloride  solution,  but  the  blue  obtained  by 
the  latter  method  on  air  drying,  retains  only 
81  equivalents  of  water  instead  of  100. 

Tin'  sodium  salt 

Fe"'llXa,[FefCN)1.,]090H2O 
may  he  obtained  by  oxidising  ferrous  sodium 
ferrocyanide  wit]    dilute  chromic  acid  in  the 
cold. 

If  potassium  ferrocyanide  solution  is  added 
to  a  boiling  excess  of  a  solution  of  ferric 
chloride,  a  blue  is  obtained  containing  much 
less  combined  potassium  than  these  de- 
scribed above  and  having  a  composition 
agreeing  with  the  formula:  — 
Fe'"9K[Fe(CN)6J778H20= 

(2Fe'"4[Fe(CN)G]3-i  Fe'"KFe(CN)0) 
At  100°  ('.  this  compound  retains  10  mole- 
cules of  water. 

When  sodium  ferrocyanide  solution  is 
added  to  a  boiling  excess  of  ferric  chloride 
solution,  a  blue  precipitate  is  obtained  con 
taininga  very  small  proportion  of  alkali  metal 
in  combination,  the  composition  of  the  com- 
pound agreeing  with  tie/  formula  :  — 


Fe'»13Na[Fe(CN)6]10100H2O= 

(3Fe"'4[Fe(CN)0]3'  +  Fe'"NaFe(CN), 
A  blue  precipitate  having  the  same  composi- 
tion may  be  obtained  by  precipitating  sodium 
ferrocyanide  solution  with  an  excess  of  ferric 
chloride  solution. 

If  twice  the  equivalent  quantity  of  am- 
monium chloride  or  sulphate  is  dissolved  in 
a  dilute  solution  of  sodium  ferrocyanide,  and 
the  whole  precipitated  in  the  cold  with  a 
large  excess  of  ferric  chloride,  a  blue  is  ob- 
tained which  has  a  composition  agreeing  with 
the  apparently  complex  formula  :  — 
Fe'"22(NH4)9Na[Fe(CN)6]19140H2O 

If  we  eliminate  from   the  above  formula 
the  simplest  portion  of  the  molecule  contain- 
ing the  sodium  thus  Fe'"NaFe(CN)G  there  is 
left  the  residue 
Fe"'21(NHJ9[Fe(CN)6]18 

=3Fe'"7(NH4)3[Fe(CN)0"L 
=3[Fe'"1[Fe(CX)6]3  +  3Fe"'NH4Fe(CN)6] 
agreeing  exactly  with  the  composition  of  the 
blue  obtained  when  sodium  free  ammonium 
ferrocyanide    is  precipitated     under     similar 
conditions,  but  as  the  compound  is  precipi- 
tated  in  the  presence  of  sodium   salts,    the 
Few4[Fe(CX)c],  portion  of  the  molecule   is 
converted  into  Fe"'13Na[Fe(CN)6]10  the  com- 
pound obtained  from  sodium  ferrocyanide  in 
the  absence  of  ammonium  salts:  — 
Fe"/22(NH4)9Na[Fe(CN)   | 

9Fe'"NH4Fe(CN)6  +  3Fe'"4[Fe(CN)6l,+ 
Fe'"NaFe(CN)6  or 

Fe"'22(NH4)9Na[Fe(CN)6]19  = 

<>Fe'"X  1 1 ,  ]•',.(  <  '\  ir  +  Fe"',3Xa  [Fe(CX),.  | , 
orFe'".,.,(XH,)„Xa[Fe(CX),.L 
3Fe'"7(NH4)3[Fe(CN)6]6  + 
Fe'"NaFe(CN)6 

If  freshly  precipitated  and  washed  eupric. 
ferrocyanide  is  boiled  for  some  hours  with 
an  excess  of  ferric  chloride  solution,  the 
brown  colour  of  the  eupric  salt  changes  bo 
blue,  and  a  compound  is  obtained  which  is 
a  ferric   eupric  ferrocyanide  of  the  formula 

Fe"'3Cu"[Fe(CN)6]228H20 
as  a  rather   light   blue  powder. 

The  blue  compounds  above  described  have 
been  expressed  as  molecular  compounds  of 
one  or  more  molecules  of  Fe'"1[Fe(CX),.i]3 
with  one  or  more  molecules  of  the  double 
salt  Fe'"MFe(CX)K  general  formula:— 
xFe'",[Fe(CN)c]3  +  i/Fe'"MFe(CN)f, 

A  much  more  simple  relationship  between 
these  complex  compounds  is  seen  if  they 
are  considered  as  molecular  compounds  of 
pure  ferric  ferrocyanide  and  the  true  double 
salt  of  the  tvpe  : — 

Fe'"2M6[Fe(CN)6]3 
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This  relationship  is  Been  very  clearly  when 
• 
pounds  0]   a  mull  iple  of  thai  formula 
out  iii  the  following  manner: — 
Formula. 

Rat I  i  ■       i  ■■  •  \ 

Fe    Ml     '  N 

1     I         Ml      [Fe(<  \  ,.], 

2.  Fe"'10Klg[]     I  '• 

I     l 
I  .  3     1 

3.  Fe'"    Ml       i  I     I  N 

2Fe"'(NH4),[Fe(CN),  |,: 

I  •  ■■',fl---i«-N-»..  |.        2:  1 

I     I-    "K I 

I      ■  I.     I      '  »).].: 

11 

5     I    '".M  [Fe(CN),  |,  x2= 
').],= 

::l  •  '",1  Fe(CN),]. 1  :  3 

6.    I  ,x2= 

I  N 

ON).],     l:S 

7.    Fe"'  K|  I     ■  6 

'  fe.JTe(CN).l,: 

131  i  "",   Fi   ON),],  1     L8 

s    p,  "    •.      I      <  \ 
I        S       i     I  N 

L9Fe'"4|  Fe(CN  1  :  10 

The    ferric    cupric    ferrocyanide    may    be 
considered  in  a  similar  manner : 

1  I    i[Fe(CN),  Lx8 

Fe'",Cu'      Fe(CN 

rV,|l      I    '  1:1 

the  very  Btable  blue  and  green  fei  i 
ferrocyanidea  desoribed  by  the  author  else- 

ety,  29, 
■II 1 1  are  undoubted  molecular  compounds  "f 
the  double  Ball 

Fe'",M  witl     F(  "\1  Fe  CN      oi 

F(   CN), 
Ml      I  Fe(CN  ,  ], 
l.  '"  All,,    Fe(CN 
I  .  -  \ll      Fe(( 

2  I 

Fe'",K     Fe(CN 

8     II     'Ml 

I     F(  "  Fe",N       Fe(Cl 

Na,[Fe(CN         l       Fe(CN 
■•I 

i     CN), 
The  latter  compound  ma,>  I"    pre] 
adding  some    ferric    chloride    solution   to   a 

•  See.i  VoT  MM     Jv, 


anide  and 
boiling     the     mixture     some     tin 

ad  a  dull  blue  precipi- 
htained    of  pol    ssium 

above  composition. 

Analytical  Details. 

The  analysis  of  the   blue   compounds   was 
plished  iii  the  following  manner. 

Fei  -Half  a  gram  i  >f  the  puri- 

nd  uir  dried  compound  was  carefully 
weighed  out  into  a  beaker  and  treated  with 
50  ccs  i  t  i  o  solution  of  potassium  hydrox- 
ide and  digested  in  a  warm  place  until 
plete  decomposition  ol  the  blue  took  place, 
then  filtered  and  the  precipitated  ferric 
hydroxide  thoroughly  washed:  the  (dear  fil- 
trate was  then  transferred  to  a  -J"i()  cc.  dis- 
tilling flask,  acidified  with  an  excess  of  dilute 
sulphuric  acid,  a  small  quantity  ol  cuprous 
chloride  added,  and  the  whole  distilled 
throuf  riser  into  a  dilute  sodium  or 

potassium  hydroxide  solution   in  an  absorp- 
tion flask,  and  the  cyanide  solution  so obtain- 

I  with  .V   lit  silver  nitrati   soli  I 
after  I  i    few  drops 

Minn    iodide    solution.        II.      \..      William--. 
/ mliisi i ii,    31st    May, 
1912.) 

B    lie  I > on      'I'll,   precipitated  and  washed 

ferric  hydroxide  left  on  the  filter  paper  was 

Ived   in    dilute    hydrochloric    acid    and 

either  reprecipitated  by    ammonia    solution 

and    estimated    as    ferric    oxide:    or     the     aeid 

solution  was  reduced,  and  the  iron  estimated 
by  permanganate. 

Alkali  Mctn  '  i  i 
ground  blue  was  digested  with  distilled 
water  and  filtered,  and  the  filtrate  evaporat- 
i  Ik  deteel  ion  of  incomplete 
washing;  in  the  absence  ol  any  residue  in 
the  evaporated  filtrate,  the  blue  on  the  filter 
1  in  an  iron  □  eon- 

tact    with    the    air,    the   ash    was   turned    out 
into  a  beaker,  dissolved  in  hydrochloric  acid. 
the  iron  precipitated  ns    hydroxide    by    am- 
monia and  the  filtrate  evaporated  to  di; 
in  a  platinum  dish  on  the  water  hath.  To 
vent  spirting  on  ignition  due  to  the  exci 
ammonium  salts,  it  was  found  advisable  to 
ii  sulphuric  acid  and  then  to 
strongly   ignite  under  a  hood,  the  residue  ol 
snip  i Him  being  then 

carefully  weighed  and  checked  l>.\  solui 
water  and  precipitated  as  barium  sulphate. 
II, .di  metal  iii  i  timation  was 

either  all  pi  itassium  or   ill  si  id  ium,  thi 

parating  these  two  alkali  metals  did  not 
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■  ,1  ( 'liar/ton  < "an  <">/■  Solution. 


Ammonium. — One  pram  of  the  sample 
after  washing  with  water  and  an  examination 
of  the  filtrate  for  the  detection  of  free  am- 
monium salts  was  placed  in  a  distilling  flask 
and  distilled  with  dilute  caustic  alkali 
solution,     ili.-    vapour    containing    the    am- 


monia being  conducted  in  a  solution  of 
standard  acid  and  estimated  in  the  usual 
manner. 

In  this  manner  the  following  analytical 
figures  were  obtained  for  the  compounds  de- 
scribed:— 


Compound. 

Fe  (Basic) 

Alkali  Metal. 

Fe(CN)e 

H.,0. 

1.  Fe2(NH4)6[Fe(CN)6]327H20 

Found 

8-36 

7-99(NH,) 

47  "25 

36-30 

Calculated 

8-32 

8-07(NH4) 

47-38 

36-22 

2.  VoJ XH , ),,[ Fe(CN  )8]a52H.,0 

found 

12-57 

6-12(NH4) 

54-40 

26 -9  i 

i]                 it 

Calculated 

127.:; 

6-17fNH4) 

54-35 

26-74 

3.  Fe10Kls[Fe(CN)6]1245H2O 

Found 

12-34 

15-4(K) 

54-80 

— 

J)                               n 

Calculated 

12-12 

15-24(K) 

55-09 

17-54 

4.  Fe7Na3[Fe(CN)6]650H2O 

Found 

14-91 

2-62(Na) 

4S-22 

— 

Jl 

Calculated 

14-81 

2-62(Na) 

4819 

34-37 

5.  Fe7(NH4)g[Fe(CN)J650H2O 

Found 

11-97 

1-98(NH4) 

48-07 

— 

,,                                   ,, 

Calculated 

14-96 

2-06(NH4) 

18-46 

34-57 

6.   Fe7(NH4)2K[Fe(CN)8]650H2O 

Found 

14-94 

1-39(NH4)  + 
1-5(K) 

47-91 

— 

» 

Calculated 

14-78 

1-36(NH4)  + 
+  1-48(K) 

48-07 

34-31 

7.   Fe1IK3[Fe(CN)6]0100H2O 

Found 

— 

2-64(K) 

42-70 

— 

yi 

Calculated 

13-83 

2-64(K) 

t-2-97 

40-55 

8.   FenNa3[Fe(CN)6]fl90H2O 

Found 

14-66 

l-60(Na) 

45-06 

— 

ii 

Calculated 

14-61 

l-64(Na) 

15-29 

38-46 

9.    Fe0K[Fe(CN)a]778H2O 

Found 

14-96 

1-10(K) 

4  3 -OS 

— 

Calculated 

14-61 

1-1S(K) 

1312 

41-13 

10.   FelaNa[Fe(CN)6]10100H2O 

Found 

15-74 

050(Na) 

45-50 

— 

11                                       I! 

( lalculated 

15-55 

0-49(Na) 

45-39 

38-55 

1  1.    Fe22(NH4)nNa[Fe(CN)c]j,,14C-H20    Found 

L566 

1-98(NH4)  + 

50-76 

— 

0-29(Na) 

„ 

Calculated 

15-43 

2-04(NH4)  + 
0-28(Na) 

50-5  S 

31-65 

12.    Fe2Cu[Fe(CN)B]228H20 

Found 

1001 

5-66(Cu) 

3S-18 

— 

., 

Calculated 

10-11 

5-75(Cu) 

38-37 

45-76 

Contributions  and  Correspondence. 
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CHARLTON  CYANIDE 
SOLUTION. 


With  reference  to  .Air.  II.  K.  Williams' 
note  on  the  analysis  of  the  above,  I  should 
like  to  remark  that  tin'  value  of  the  figures 
would  he    greatly    enhance, I    ii    the    author 

would  favour  us  with  a  sketch  of  his  net  bods  . 
particularly  as  to  what  assumptions  he  made 
in  doing  the  calculations.  Why,  ha-  example, 
does  free  HCN  not  appear  in  the  analysis, 
when  it  can  be  smelt  in  every  cyanide  solu- 
tion except  when  the  caustic  alkali  is  verj 
high,  say  1%?  How  was  sodium  cyanate 
determined'.'  If  cyanate  and  ammonia  were 
«  See  this  Journal,  Vol.  XIV.,  1914,  pp.  475-470. 


present,  would  not  urea  have  been  detect 
able?  Is  it  nol  possible  that  the  "free  am  - 
i  io  oi  e  '  is  wholly  or  partly  niethylaniiue 
I  iv,, in  action  ol  nascent  hydrogen  in  zinc- 
boxes  on  cyanide)?  Why  does  .Mr.  Williams 
think  that  the  AgN03  titration  does  not  give 
ii,.  correel  "free  cyanide?"  I  personally 
think  the  AgN03  figure  is  correct,  and  that 
Mr.  Williams'  figure  (apparent  l\  obtained  by 
difference)  is  quite  wrong,  since  he  assumes 
that  none  of  the  complex  salts  yields  "five 
cyanide  "  bj  electrolytic  dissociation,  where- 
as, in  fact,  they  nearly  all  do  so  to  a  ligh! 
extenl ,  and  the  /me  compound  to  a  greal 
extent. 

James  Moir., 
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Notices  and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

in  ii  imin  vi  ion  01  C  in bon  Monoxide  in 
An:.  "The  air,  freed  from  carbon  dioxide,  nn- 
saturated  hydro-carbons  and  moisture,  was  passed 
through  two  vertical  tubes  packed  with  alternate 
layers  of  iodine  pentoxide  and  glass  wool  and  heated 

En  batn  to  1 t"      180  « !.,  and  then  bubbled 
through  mercury  and  collected  ipparatns, 

consisting  essentially  "i  a  di"y  gas  vessel  connected 
with  a  long  vertical  tube  dipping  into  mercury.   The 

i  was  exhausted,  connected  with  tin 

.  allowed  to  flow  in  hi  the  rate  ol  i 
litre  per  hour,  the  volume  being  calcul  ited  from  the 
fall  of  the  mercury.  The  carbon  dioxide  formed 
from  the  carbon  monoxide  by  the  oxodising  action 
of  the  iodine  pentoxide  could  be  accurately 
in  the  ;;as  vessel  bj  Pettenkofer's  process.  The 
analyses  were  checked  by  using  red  1 1  •  ■  i  copper  oxide 

in  pla i  iodine  pentoxide       I    8   vis\\ii  and 

i;  J.  i  >■  ',mi  b,    [■  ■     t,   191  i.      .  163  170 

of  th*  Society  ■  <  ■■  </.  Maj  15th,  1914, 

p,  48B. 

Tin'.  pse  ot  Picric  Acid  in  Standardising 
Soli  rioNS,  and  thi  [odometru    Determination 

of    Acids.    "Picric   aoid    is    recom tided    as    a 

standard  Bubstance  for  iodometry.  h  i-  not  hygro- 
scopic and  gives  a  very  Bharp  end  point  without  the 
addition  ol  an  indicator,  rhe  following  equations 
illustrate  the  interactions  involved  : — 

6C.Hj(N0  oi  8HI  I   etc  I    SKI     KIO 

6C,B    NO    OK KC1,  etc.)    31      3H  ,0      Iodine 

is  estimated  by  tbiosulphate  solution  standardised 
by  the   picric  acid  (JV/25  oi    N  100).      The  iodide 

lution  should  contain  R)  gi  m,  ol  po 
Iodide  and  10  grm.  of  iodate  perlitre       II  is  verj 
stable,  bul  becomes  yellov  on  prolonged  exposure  to 
o  lium  thiosulphal  e  i    i  lien  added  ant  il  i  he 

coloui  disappears.     Many  coloi I  solution 

and    b  i  \  -il    iodometricallj    ii 

olntion    be  added   towards  the  end  of  the 

titration    of  the  iodine.     V.  Sander,   /..    Angew. 

<■/„,„  ,  I'll  i.      .  192  194.     J  Chemical 

Ipril  SO,  191 1.  pp.  141-442      J    G 


\      r  oi   /in'    m   Pi  rroi  i  inidi    \i  i  thuds. 

"SufRcienl  "i  the  ore  i [uire  about  25  cc.  "i  the 

lide  solution  (32 '6  gm.  pel 
posed  »nli  nit  ii  nn  chlorate  added  and 

i  !"•  mi   tnre  i  I    to  dryness  ;  oxidised 

ores  in"  dissolved  in  hydrochloric  acid,  evaporated 
to  diyni       and   boiled   «  il  Ii  nil  i  ii 
addition  "i  ohlorate.    The  residue  is  treated  with 
Hm  it     ol    boiling    water,    7    -in.    ol    ammonium 
chloride,  I  "•  cc.  of  ammonia 

of  sodium  peroxide,  the  liquid  boiled  foi  5  minutes, 
filtered,  the  precipitate  washed  i  «  ice  with  a  boiling 
I  solution  "i  ammonium  chloride,  re-dissolved  in 
5  cc.  of  hydrochloric  acid,  re-precipitated  Ii 

oi  3  gm.  hi  ammonium  chloride,  15  cc.  ol  s mm 

and  2    G  im  peroxide,  and  washed  three 

times  with  the  ammonium  chloride  solution. 

I  iimoiiiacal 

ibout  800  I  0*  C,   

"i  Uu  i  rate  emn  I  ol  crea n  > 

oi  neutral  fei  ric  ohloi  idi  solution taininj 


and  1  litre  ol  water)  added,  and  the  solution  titrated 
w  it  Ii  ferrocyanide  until  a  faint  blue  colour  is  obtained 
by  adding  a  drop  of  the  liquid  i"  a  drop  ol  glacial 
acetic  acid,  with  0*9  opper  in  the  ore,  the 

ainiiinninr.il  solution  is  acidified  "itli  hydrochloric 
acid  and  l  cc  excess  added,  the  liquid  boiled  with 
10  gm.  i.i  pure  granulated  lead,  decanted,  and 
titrated  after  addition  ol  30  cc.  of  tartrate  emulsion 
and   8  cc.  ol  ammonia      With   verj  low  grade  ores 

the  excess  of  am nia  may  prevent  precipitation  ol 

the  zinc  i>\  ferrocyanide,  hence  acetic  acid  is  added 
until  a  precipitate  commences  to  form,  before  the 
titration;  bul  tlie  solution  must  mil  become  acid. 
Vo  i be  combined  ammoni- 
acal  nil  rate-,  whether  copper  be  present  or  not, 
3gm  in  sodinm  thiosulphate  and5cc.  oi  hydrochloric 
acid  in  excess  of  that  required  to  make  the  solution 
just    acid   in  methyl  added,  the  solution 

to  expel    ni"-i    "i    the  sulphur  dioxide  and 
coagulate  the    precipitated    coppei     sulphide    and 

sulphur,   led    to   7"'    • '.    and    titrated    (without 

removing  the  precipitate)  using  uranium  acetate  as 
external  indii  itoi  as  usual.  In  either  method  "i 
titration  the  ferrocyanide  solution  is  standardised 
against  chemically  pure  zinc  under  similar  condi 
tions  to  those  of  the  assay,  a  blank  test  being  made 
in  determine  the  volume  ol  ferrocyanide  required  i" 
produce  the  end-point  in  theabsenceof  zinc.  Results 

witli  tlie  acid  method  on  Broken  Hill  ores  "i  o <■« 

trates,  are  accurate;  results  i"i  a  concentrate  oon 
taining  50  Zn  should  agree  to  within  0'5  .  The 
alkaline  method  is  preferred  by  the  Sub-Committee 
as  although  the  end-point  is  less  Bharp  the  process  is 

i c   rapid    than    the    acid    method    and    equally 

R.   T.  I  >.  Willi  \ms.  Mining  '<<"'  / 
eering  World,  1914,  >5   ■:     I  rom  Report  of  .\ss;l\ 

Sub-Commitl i    Australasian  I n~t .  ol   M in.  Eng. 

Determination   "i   Zinc   by    Perrocyanide    in   Acid 
Solutions.      Trans.    Aii«titilanian    /«-/.    Mm.     Eng., 
191  I.      .  629  844,     Joui  nal  oftlu  Society  of  Ch 
.  March  31,  191 1,  p.  :!Hi.    (J.  G.) 


Determination  oi    Pri  e  Cadsi  ic  Ale  iu  ut 
Commercial  Soda  Compounds  ind  Soaps  by  rm 

Barii  hChloridi  Mi  i "  Precipitated  barium 

silicate  or  borate  is  Bolnble  in  dilute  aqueous  solo 

lions  ol   barium  chloride  with  ill suit   thai   the 

method  "i  determining  t caustic  alkali  in    soda 

compounds  oi  in  soaps  which  contain  soluble  silicates 

or  borates,  bj    precipitati i  their  aqueous  s,,iu 

tions  with  barium  ohloride  and  subsequent  titration 
of  the  clear  liquid  with  AT/10  acid  gives  inaccurate 
results.  These  salts,  however,  are  insoluble  in  BO 
alcohol  and  if,  after  the  precipitation,  a  sufficient 
quantity  of  strong  alcohol  is  added  to  the  li'|iii'l  tn 
bring  the  alcohol  concentration  to  SO  ,  accurate 
i  esull  I  exoi  pi  in  i  he  case  "i  -iia|>s  oon 

taining  oleic  acid,  since  barium  oleate  is  slightly  mote 
soluble  in  50  alcohol  than  in  water."  \  K  i  is.. 
V.  Gknin  and  D   Plorbntin,  Bn   .  Soc.  Chim,  1914, 

of    Chemical 
'l       Ii  31,  1914,  p.  324        i    i.  i 


Detection  vnd  Determination  oi  Nitrites  bi 

\1i\n-  m  iiii-iii  n\  i.ni  N/miNi  "The  authors 
confirm  \\  ieland  I  /.'  ...  1913,  .  3-297)  that  in  the 
diphenylaiiiiue  reaction  foi  the  detection  "I  nitrite* 
and  other  oxidising  agents  the  first  step  in  tin-  pro- 
duction  ..1    the    Id iilimi    is    the    formation    "i 

diphenylbeuzidine,  which  is  then  converted  by  the 
oxidising  u^'-nt    into  a   rjuinonoid  derivative,  the 
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principal  constituent  of  the  blue  solution.  Diphenyl- 
benzidine  is  hence  a  much  more  delicate  reagent  for 
nitrites  than  diphenylamine.  It  may  he  prepared 
by  adding  a  solution  of  S  gm.  of  diphenylamine  in 
2U  cc.  of  acetic  acid  to  50  ce.  of  sulphuric  acid  (sp. 
gr.  t-842)  previously  diluted  with  150  cc.  of  water 
and  cooled.  To  this  mixture  a  solution  of  4  7  gm.  of 
sodinm  bichromate  in  200  cc.  of  water  and  29  cc.  of 
sulphuric  acid  (1  :  4)  is  added,  constant  stirring 
being  maintained  for  about  live  minutes.  The  liquid 
l-  added  to  lOOcc.  of  sodium  bisulphite  solution  (sp. 
gr.  1*231)  and  400  cc.  of  water  and  the  mixture 
heated  on  a  water-bath  until  the  dark  green  precipi- 
tate lirst  formed  changes  to  a  light  brown.  After 
cooling,  the  precipitate  is  filtered  off,  washed  with 
water  and  alcohol,  dried,  and  the  diphenylbenzidine 
extracted  with  boiling  toluene.  A  yield  of  about 
60  of  the  theoretical  is  obtained."  -Marqueyrol 
and  H.  MURAOUR,  11«U .  Soc.  Ckim.,  1!)14,  /.T,  186- 
1*)7. — Tournal  of  ''  Society  of  Chemical  Industry, 
March  SI,  1914,  p.  335.     (J.  G.) 

A  DELIC  Mi;  (  "OLORIMETR1C  METHOD  Mil:  DETECT- 
ING AND  Estimating  Nitrates  and  Nitrites.— 
"The  authors  have  used  diphenylbenzidine  (Kehr- 
maiiii  and  Micewitz,  Ber.,  1912,  v'-'.  -641  :  Wieland, 
/;>,-.,  1913,  ;--.  3,300;  compare  also  Bull.  Soc.  rim,,,, 
1914,  [iv],  i',,  ls6),  for  detecting  and  estimating 
small  quantities  of  nitrates,  the  test  being  quite 
sensitive  up  to  O'OOOOo  milligram  of  nitric  nitrogen, 
the  depth  of  blue  colour  depending  on  :  (1)  the  tem- 
perature, the  colour  being  deeper  at  higher  than  at 
ordinary  temperatures  ;  ('2)  the  time  that  elapses 
after  mixing  the  nitrate  solution  with  sulphuric  acid 
and  diphenylbenzidine  :  and  (3)  the  amount  of  nitrate 
present. 

The  estimation  of  nitrates  by  the  new  method 
depends  on  the  depth  of  the  blue  tint,  and  is  carried 
out  in  small  porcelain  crucibles.  The  method  may 
also  be  employed  for  estimating  both  nitrites  and 
nitrates  in  a  mixture  ol  the  two. — EDMUND  Albert 
Letts  and  Florence  Williamson  Bea,  Proc. 
Chem.  Soc.,  Vol.  30,  No.  426,  p.  72.     (C.  T.) 

Molybdenum  in  Cvanide  Solutions.-  "The 
most  satisfactory  lest  tor  molybdenum  in  cyanide 
solution  is  the  sulphocyanide  reaction  which  is  deli- 
cate enough  to  be  applied  directly  to  the  solution. 
The  test  is  conducted  as  follows  :  Take  about  -ill  cc. 
of  cyanide  solution,  add  a  drop  of  ammonia  (most 
cyanide  solutions  contain  sufficient  ammonia  and 
generally  this  addition  is  unnecessary),  add  a  cry  stalot 
potassium  sulphocyanide,  then  render  acid  with  sul- 
phuric acid,  and  add  a  strip  of  zinc.  In  the  course  of 
a  minute,  a  beautiful  carmine-red  coloration  is  pro- 
duced, which  gradually  changes  to  brown,  and 
eventually  a  dirty  green.  This  red  coloration  is 
different  from  the  ferric  sulphocyanide  colour,  and 
moreover  is  produced  under  reducing  conditions 
where  the  ferric  sulphocyanide  coloration  cannot 
exist. 

Satisfactory  quantitative  estimations  have  been 
obtained  by  colorimetric  analysis  in  comparing  '.he 
thoroughly  reduced  cyanide  solution  with  a  i 
pondingly  reduced  solution  of  molybdic  acid.  The 
general  colour  of  such  solutions  is  dirty  green  by 
reflected  light,  and  brown  by  transmitted  light. 

I  appreciate  Mr.  Clennell's  difficulties  with  identi- 
fications, as  the  cyanide  chemist  must  ever  bear  in 
mind  that  he  is  dealing  with  solutions  that  bristle 
with  organic  derivatives  ;  many  of  the  metals,  not- 
ably copper  and    mercury,   have  lost    their    ionic 


identity  in  combinations  with  such  derivatives  and 
hence  our  common  inorganic  tests  do  not  apply.  Or 
if  the  metals  do  respond  to  some  tests,  they  fail  in 
others,  and  one  i-  led  into  great  confusion.  This 
undoubtedly  explains  why,  in  general,  relatively 
small  amounts  of  copper  and  mercury  are  precipi- 
tated in  comparison  with  the  amounts  in  solution. 
The  Liberty  Bell  solutions  carry  even  a  greater 
amount  of  copper  and  mercury  than  precious  metals, 
yet  after  passing  through  the  zinc  boxes  where  pre- 
cipitation is  so  perfect  that  the  tails  contain  only  1 
oz.  per  ton  in  gold  and  silver,  the  copper,  as  well  as 
the  mercury,  is  but  slightly  diminished. 

Mr.  Clennell's  investigation  regarding  the  effect 
of  molybdic  acid  upon  cyanide  is  indeed  timely.  It 
is  time  that  we  were  moulding  into  form  some  terse 
and  definite  ideas  regarding  acidity,  humus  acids, 
organic  matter,  reducing  agents,  cyanicides,  foul- 
ness, etc..  which  for  vagueness  of  meaning  constitute 
a  most  remarkable  collection  of  indefinite  terms." — 
A.  .1.  Weinig,  Engineering  and  Mining  Journal, 
April  11,  11114,  p.  773.     (If.   A.  W.) 

TEST  FOR  NlTRAl  KS.- ■■"  A  rough  test  which  serves 
to  identify  '.  \  of  sodium  nitrate  in  a  mineral  is 
described  by  Sun  in  the  Mining  and  Engineering 
World.  The  suspected  material  is  ground  to  4u 
mesh,  and  a  teaspoonful  of  it  is  mixed  with  lather 
less  than  half  a  teaspoonful  of  Hour.  In  the  absence 
of  nitrates  the  mixture  chars  quietly,  but  if  4j%  or 
more  of  sodinm  nitrate  is  present  bright  sparks  and 
eruption-  are  caused." — SURR,  Minimi  and  Engin- 
eering  World.  —  The  Mining  and  Engineering 
i;.  view,  .March  5th,  1914,  p.  174.     (J.  E.  T.) 

New  Method  ok  Analysis  of  Nitrates, 
Chlorates  and  Peroxides. — "The  method  of 
titrating  ferric  salts  with  stannous  chloride  in  pre- 
sence of  methylene  blue  as  indicator  has  been  applied 
to  the  analysis  of  nitrates,  chlorates  and  manganese 
dioxide.  For  the  analysis  of  nitrates  a  Hask  of  about 
500 cc.  capacity  is  used,  provided  with  inlet  and  out- 
let tubes  for  a  current  of  carbon  dioxide  ;  the  outlet 
lube  passes  to  the  bottom  of  a  second  flask  of  300  cc. 
capacity  containing  120  cc.  of  water  to  which  a  solu- 
tion of  decolourised  methylene  blue  (2 — 3  cc.  of 
water,  2  drops  of  a  10%  solution  of  methylene  blue, 
and  1  drop  of  N/o  stannous  chloride,  heated  to  boil- 
ing) has  been  added.  After  all  the  air  in  the  large 
Hask  has  been  expelled  by  carbon  dioxide,  3  gm.  of 
ferrous  ammonium  sulphate  and  about  0'2  gm.  of  the 
nitrate  are  introduced,  followed  by  10  cc.  of  concen- 
trated hydrochloric  acid.  The  mixture  is  heated 
gently  at  first  and  filially  to  boiling  and  the  water 
in  the  smaller  flask  is  also  heated  to  boiling  When 
the  reaction  is  completed,  the  dames  are  removed 
and  the  current  of  carbon  dioxide  is  cut  off:  on  cool- 
ing, the  boiled  water  is  sucked  over  from  the  smaller 
into  the  larger  flask,  and  the  solution  in  the  latter  is 
then  titrated  with  stannous  chloride.  In  the  case  of 
chlorates  access  of  air  has  practically  no  effect  on  the 
results.  The  ferrous  salt  is  added  to  the  boiling  solu- 
tion of  the  chlorate,  followed  by  10  cc.  of  concentrated 
hydrochloric  acid,  added  gradually.  When  the  re- 
action is  completed,  the  solution  is  titrated  with 
stannous  chloride.  For  the  analysis  of  manganese 
dioxide  a  weighed  quantity  is  suspended  in  loo  cc. 
of  boiled  water,  then  the  ferrous  salt  and  hydro- 
chloric acid  are  added,  the  whole  is  boiled  until  a 
clear  solution  is  obtained,  and  this  is  titrated  with 
tannous  chloride."  C.  Busso  and  <;.  SENSI,  Gaz. 
'■him.  Uali.,  1914,  44,  (.,  9-16  :  Jour.  Soc.  of  Chemi- 
cal Industry,  March  16,  1914,  p.  279.    (J.  G.) 
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Determination  "i  Wateb  i\  Solid  and 
Liquid  Fuels  b\  Distillatiom  with  Xylene.— 
"  The  author  describes  in  greater  detail  hi-  method 
c.i  determining  water  wlnrh  has  been  outlined  by 
Huntley  ami  Cos  4  tble  anantity  (30     100 

Brleniueyer  flask 

..i  ! ■•    c  ipacity  witb2U0cc.  of 

xylene.     The  flask  i-  com 
by  means  oi  a  tube,  0'8  !•■  i  cm. 
•lia.,   with  .i   vertical   condenser 
which   leads    t<>   1 1 ■ « -    measuring 
,  -lm»  ii  in  the  tigure.     The 

distillal i-  conducted  slowly 

whilst  the  lii-i  '■'■"  cc.  are  being 
collected,  and  then  u 
the  total  1 50 cc.  being  obtained  in 
about  30  iiiin  For  larger  quanti- 
ties ..I  watei  a  tube  of  1*2  nun  ■  i  i .  i 
in  it-  narrowi  i.  the 
other  dimensions  being  approxi- 
mately i  In-  -a -     The  cylindei 

bj  -i. -uii  and 
■  lin. mil'  acid  aftei  'm1'!  detei 
iiiiiiatiiui.  'I  In-  volume  ..i 
observed  niusl  I..-  corrected  for 
in  tin-  graduation  of  the 
ml..-,  for  change  in  the  bIi 
iln-  meniscus  by  the  pressure  "i 
tin-  xylene  (abonl  0  "-'  cc.  foi  the 
narrow  tube)  and  finally  for 
watei  losl  in  tin-  distillation 
which  depends  on  i  he  quant  ity 
presenl  an. I  the  form  of  the 
apparatus.  Wheu  ouce  the  las' 
hi  has  I..-. -ii  detei  mini  •! 
nii.l.-i    known   conditions,    ii     i- 

l ible  i"  make  accurate  em  rec 

tiun-  ami  to  obtain  results  which 
are  verj  reliable,  except  in  i he 
i.  .in in acites  Koi 
material  roch  a-  briquettes  »nii 
a    volatile    binding   agent     ilii- 

appears  to  be  il ly  reliable 

method  ol  determining  moisture, 
ami  n  i-  also  very  convenienl  ami 
rapid  compared  with  other thods  for  liquids  such 

a-  tat   ami  visCOlU  min.  r  .1  ••,  P.  SCHl    Ml  I  R,   / 

1  •■'.  „,..  mil.    .,  ."._•  Sti 

I  eh   28,  MU  l.  p    189.     (-1.  I 


Dl  in:\ll\  ITION    "I      I  ill      I  I  i  i:  MI>.N    \   Mi  I    01 

\i:-i  Mil.    Sol Ns  I  .-■■    ..I    volumel  i  ic 

solutions    oi     iodine     foi     the     standardisation    ..i 
ioIuI  i. hi-    may    les  results 

owing  to  il..-  presence  ol  iodate,  which  in  the 
standardisation  of  tin'  iodine  by  thiorrulphate  in  acid 
solution  yields  it-  total  i  xfine  content  as  free 
iodine,  but,  in  il»-  subsequent  titration  of  the 
alkaline  arsenic    solution,    is   entirely  unchanged. 

The  measured    volume  .■!    iodii lotion   should 

therefore  always  be  previously  acidified  with  hydro- 
chloric acid  I.,  decompose  iodate,  before  adding 
sodium  bicarbonate  and  titrating  with  the  arsenite 
solution.      In  preference  '  i  il.i-  method  the  iodo 

'  ilnlal.li-al  |. in     w  itli     I  In-    help  ..I 

ganate  is  recommended.  \  measured  volume  of 
standard   :  ■-  i-  run   into  acidified  potas- 

siufu  iodide  solution,  ami  tin-  libei  ited  iodine,  after 
ill.-    addition    "i    bicarbonate,    titrated    with    the 

-•■lulion     in     Iln-     ii-ual     way.''      E.     I'll  —  . 
Glum.    Z  ,413-418 

..il  30,  191  i.  | 


Determination  "i    Bardness  ..i    Waters   by 
i  lit.  Methods  oi  Wari  ii  \  1'ri.n  ki;  am.  Bl  u  her. 

"In    the   W'artha-Pfeifer    method    the    alkaline 
earth-  are  precipitated  from  the  hot  neutral  solution 

by  a  in. vi a i  equal  parts  "i  Bodii sarbonate  ami 

hydroxide,  ami  tin-  excels  "i  tin-  reagent  titrated 
back  by  means  >\  acid.  Lunge  modified  tin-  method 
l.\    acidifying    the    water,    Ixiiling,    neutralising    in 

presence  of   thyl  orange,   precipitating  wi*h  the 

soda  mixture,  making  up  t..  a  known  volume, 
filtering  and  titrating  back  the  unconverted  alkali 
in  an  aliquot  part  of  tin-  filtrate.  Tin-  authors  have 
found   in   a   long   Beries  of  waters   which  thej    .-\ 

ed  by  iln-  Waitlia  Pfeifer  method,  thai 
of  the  results  fell  within  a  maximum  error  of  1*05 
German  degrees  of  bardness  as  compared  with  the 
gravimetric  method,  and  in  another  series  within 
They  i.. iiml  also  that  Lunge's  modifi- 
cation |"i >d   more  faults  than  the  original  and 

gave  no  battel  results.  They  conclude  iliat  the 
Wan  ha  Pfeifei  method  is  suitable  foi  exact  »mk 
but  not  iur  a  i. inline  method." — J.  Zl\K  ami  F 
Urn. i.  win.  /.  nngtvu.  C/iem..  1914,  .  235-237 
— ./ii"  S  iral  Industry,  May 

■MK  1914,  p.  661.      J    <■ 

METALLI  BUY. 

I    riLISATION  ol    HK.VT  FROM  Sl.AtiS       "  l-'.n  many 

past  efforts  have  1 n  made  to  niili-e  the  heal 

contained   in    molten  slugs.     Messrs.   I'.i-ll    Brothers 

and  the  Slag  Powei  Co.  have,  nftei  nn rous  trials, 

solved  iln-  problem. 

'I'll.-  alag  experimented  with  was  ordinary  Cleve- 
land iron  slag  of  tin-  following  average  composition  i 
-  i '  ..  :;n  mi 

\l  i'  22-43 

|.n  ...  <<■■■•< 

CaO  35  i^ 

CaS  ...  ...  :!:•■> 

M   ii  6-23 

Miii  i  0-98 

The  temperature  uf  iln-  slag  employed  was  about 
I. .".no    C.     On  pouring  llii-  inin  watei  contained  in  a 
specially  constructed    vessel    tin-    slag    --raHulatea, 
whilst  certain  mm  condensable  gases  an-  generated, 
lia-  ing  approximately  tin'  follow  ing  coinposit  i  in  . 

Percent. 
II  s  29-00 

II  .  ...        55-00 

\  16-00 

Tin-  amount    ..i   gas  per   volun I  steam  varios 

according  t..  the  qualitj  of  tin-  slag,  but  mi  gn  \ 
tin-  average  production  may  la-  taken  a-  about  0'fi    . 
-  a  quantity  "i   line  sulphur  is 
produced.     It  was  originally  mi. -mi.-. I  t..  utilise  the 
steam  generated    from   iln-  slag   in  a    low  pressure 

steam  turbine  foi  the  i luction  "t  power.     Ii  was 

fun n. I,  however,  that  tin-  presem f  mm  condensable 

referred    to    above    rendered    a   high    power 
vacuum     impossible,    ami.    although    means     were 

devised    for    successfully    eliminating    th the 

sulphur  difficulty  -till  remained,  ami  it   was  found 

impossible  in  completely  separate  ii  fi the  steam. 

Also  when  the  sulphur  was  allowed  to  c  nn-  in  eon 

i.i.i    with   tin-   l.la.l I   a   turbine,   il   caused    tln-ii 

i.ipid   destruction,   ami   stopped    up   the   steam  en 

■i i.  i- m-  t lie  method  ..i  using  the  -team 

directly  in  iln-  turbine  was  impracticable,  but  the 

difficulty  has  been  overcome  in  the  present  systen 

i  in-  ■  dirty    steam 

1 1  -  mi  th.-  slag  lieing  use  I  to  generate  clean  steam,  to 

supply  the  till  Line. 
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The  plant  consists  of  the  primary  generator  con- 
taining an  upright  revolving  shaft  with  four  blades, 
which  keeps  the  water  constantly  rotating.  With 
blast  furnace  slag  a  secondary  generator  is  required, 
but  not  witli  copper  slag. 

Next  to  the  generators  is  placed  the  calandria,  a 
Kestner  single-effect  climbing  tilni  evaporator,  con- 
sisting of  two  parts,  namely,  the  calandria  and  the 
separator.  The  calandria  is  composed  of  a  shell  or 
casing  containing  the  evaporation  tubes.  The  tubes 
are  about  23  ft.  long  and  lixed  into  the  upper  and 
lower  tube  plates. 

The  water  begins  to  boil  in  the  tubes  because  they 
are  surrounded  oy  the  steam,  and  as  ebullition  takes 
place  a  column  of  vapour  rises  up  the  centre  of  the 
tube. 

This  vapour  travels  at  a  high  velocity,  and  at  the 
same  time  draws  up  a  film  of  water  on  the  inner 
surface  of  the  tubes. 

Copper  Slag. — By  experiment  it  has  been  found 
that  1,000  kilos,  of  slag  contain  from  31S — 350 
calories  of  available  heat,  and  upwards  of  500  kilos, 
of  water  have  been  evaporated  per  1,000  kilos,  of  slag: 
Taking  the  lower  figure,  viz.,  318  calories,  then — 

1,000  kilos,  x  318  calories  gives    ...  318,000  calories 
From  this  must  be  deducted  the  heat 
taken    away    in    the    slag    at 
100°  C— 

1,000 kilos.  xlO0°C.  x0-18 
specific  heat...  ...=18,000 

And,  say,  10%  moisture — 

100  ki'los.  x  (100°- 16°)=         8,400    26,400 

Actual  heat  available =291, 600  calories 

Allowing  25%  loss,  which  is  very  liberal,  there  is 
still  available  211,700  calories,  and  this  divided  by 
".:::     85  (water  at  15°  C.)  =  622  =  35 16  kilos  of  steam. 

From  very  numerous  experiments  it  has  been  found 
that  the  calandria  gives  an  average  efficiency  of  91%, 
but  taking  this  at  SO  .  there  is  281-3  kilos,  of  clean 
steam  available  for  the  turbine. 

The  turbine  makers  will  guarantee  to  use  not 
more  than  123  kilos,  of  steam  per  horse-power  with 
2S-.1  in.  of  vacuum  and  a  vacuum  of  7  in.  over  the 
water  in  the  calandria.  Taking  the  steam  con- 
sumption as  13  kilos.,  there  is  per  1,000  kilos,  of  slag 
21  5  h.p.,  say,  21  h.p. 

Blast  Fnrnaci  Slag. — By  experiment  it  has  been 
found  that  1,000  kilos,  of  slag  contain  550  calories  of 
available  heat,  and  upwards  of  740  kilos,  of  water 
have  been  evaporated  per  1,000  kilos,  of  slag. 

1,000   kilos,    of   slag  contain   550 
calories  per  kilo.         ...  ...  =550,0O0calories 

From  this  must  lie  deducted — 

1,000  kilos,  x  100x0-18...  =  18,000 
And,  taking  the  worst  case 
where  50%  of  the  water 
goes    away    with    the 
slag,  then  — 

500  kilos.  x84  ...  ...=42,000 


The  available  heat  is 


Allowing  25%  loss  there  rei 


And  this  divided  by  622  gives  ...  590'8  kilos, 
of  steam.  Again,  taking  the  efficiency  of  the 
calandria  at  8%,  there  remains  472  7  kilos,  of  clean 
steam,  and  with  a  consumption  of  13  kilos,  per  horse- 
power, there  is  available  3635,  or,  say,  36  h.p.  per 
1,000  kilos,  of  slag. 


As  the  conditions  at  each  plant  are  so  diverse  it  is 
impossible  to  estimate  the  cost,  but  where  slag  is 
already  being  granulated,  the  only  extra  cost  in  the 
case  of  blast  furnace  slag  is  the  second  elevator  ;  one 
man  per  shift  is  required  to  look  after  the  running-in 
spout,  and  moving  the  trucks  ;  this  applies  also  to  a 
copper  plant. 

Below  are  given  figures  showing  the  cost  per  kilo- 
watt of  a  1,000  kw.  plant  with  75%  load  using  the 
heat  from  slag,  and  the  cost  of  a  similar  plant  using 
coal  at  14s.  6d.  per  ton. 

Waste  Heat      High-Pressure 
Plant.  Plant. 

d.  d. 

Granulator — Wages       ..  0  005 

Repairs      ...  0  005 

Interest  and  redemption  0010  CoalsO-210 

Generatoi— Wages         ...  0  092  0  092 

Water,  etc....  0-021  0021 

Repairs         ..  0-057  0057 

Interestand  redemption  0100  0-100 

Royalty             ...            ...  0030  — 

0320  0480  per  kw. 

or  a  saving  on  the  waste  steam  plant  of  016d.  per 
kilowatt. 

On  a  plant  of  1,000  kw.  with  75%  load  the  saving 
would  amount  to  £4,300  per  annum. 

Apart  from  this  saving  there  is  a  further  advant- 
age in  this  system.  The  water  used  in  the  primary 
generator  need  not  be  clean.  The  upkeep  of  the 
calandria  and  primary  generator  are  small  because 
the  plates  and  tubes  are  not  subject  to  great  differ- 
ence in  temperature,  as  the  slag  goes  directly  into 
the  water,  and  hence  only  steam  at  100°  C.  conies  in 
contact  with  any  part  of  the  plant. 

The  gases  exert  no  action  on  the  tubes  or  plates  of 
the  calandria,  or  heater,  provided  they  are  kept 
clean." — W.  L.  JOHNSON. — Chemical  World,  July, 
1914,  p.  207.     (J.  A.  W.) 

Platinum  in  Westphalia. —"The  Deutschen 
Platinwerke  meeting  held  at  Diisseldorf  was  the 
occasion  for  the  reading  of  a  report  upon  the  West- 
phalian  platinum  deposits,  noted  in  our  issue  of 
January  31,  1914,  by  Mr.  W.  Hommel  of  the  Claus- 
thai  mining  academy.  It  is  pointed  out  that  the 
platinum  occurs  with  lead,  zinc,  antimony,  and 
nickel,  and  not  in  a  colloidal  state  as  previously 
supposed.  As  evidence  of  the  successful  treatment 
of  these  ores  by  a  new  process,  there  was  exhibited  a 
500  gm.  bar  of  platinum.  This  bar  resulted  from  the 
treatment  of  25  tons  of  ore.  One  ton  of  concentrate 
from  the  25  tons  of  ore  also  yielded  about  11%  nickel. 
Mr.  Hommel  estimates  that  the  cost,  of  production, 
including  mining,  will  be  about.  §4.80  per  ton." — 
HOMMEL. — Mining  and  Scientific  Press,  June  20,  1914, 
p.  1001.     (G.  H.  S.) 

The  Embrittling  of  Iron  by  Caustic  Soda. — 
Conclusions. — "Wrought  iron  when  immersed  in  a 
concentrated  solution  of  caustic  soda  corrodes 
slowly,  becomes  highly  crystalline,  and  eventually 
brittle. 

It  has  been  suggested  that  the  corrosion  is  due  to 
the  iron  being  constituted  of  two  phases,  a  crystalline 
and  an  amorphous  phase. 

When  a  duplex  metal  of  this  nature  is  immersed 
in  an  aqueous  solution  of  caustic  soda,  electrolysis 
sets  in.  iron  going  into  solution  at  the  anode  and 
hydrogen  being  liberated  at  the  cathode,  whilst 
sodium  ferrite  is  formed  in  the  solution. 


'.  .!/■  talluryii 
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The  hydrogen,  after  giving  op  it-  charge  at  the 
cathode,    ia    partially    liberated    ■>■ 
partially  occluded  by  the  me 

It  i-  the  occlusion  of,  and  diffusion  into  the 
interior,  of  1 1 » i  —  hydrogen  which  brings  about  crystal- 

■  all    and    brittl a    in    the    metal,    the 

hydrogen  i ■  •  - i n ir   firsl 

plate  wh  thereby 

forcing  the  erj  si  als  apart. 

When  both  the  amorphous  and  tin*  crystalline 
metal   ha  ted    with   hydn 

partially  saturated,  the  potential  differem  • 

the  a phoua  and  the  crystalline  metal  will  drop, 

with  the  result  thai  the  rate  of  corrosion  will  diminish 

The  initial  brittlenesa  of  the  iron  decreases  with 
time,  an  equilibrium  betw  een  the  metal  and  the  gas 
being  finally  established. 

ittleness   i-  dne  rathei    to  the  molecular 
gement  brought  aboul  by  occlusion  or  evolu- 
tion  of   hydrogen    than    to    the    mere    pn 
hydrogen  in  solution. 

The  passivity  of  if"  produced  by  immersion  in 
f;i n -t  i<-  soda  ia  due  i"  the  small  potential  difference 
between  the  nydrogenized  amorphous  and  hydro- 
genized  crystal  I : 

Precise  iced  »  hen  using 

leposited   iron.     If,  however,    the  metal  be 

previously    charged    with    hydrogen,    the    rate    "f 

corrosion  ia  less,  proving  i  hat  t  lie  rate  of  corrosion  i> 

dependent  upon  the  hydrogen  content. 

\  ii.',  carbon  steel  ia  affected  to  a  mnch  less 
degree  by  caustic  &oda  Bolution."    J.  II.   Andrew, 

rch  1914, 
p.  329.       II     \ .   W 

Zinc  Sha vinos.  "A  small  tube-mill,  made  from 
an  oil  tank  such  aa  oil  i-  shipped  in,  has  recently 
been   installed  at    MacNamara  mill,  Tonopah,   to 

grind  the  short  zinc  fr the  zinc  boxes.     Tin- null 

ml  ^  i  p.m.,  and  is  driven  by  a  bell  around 
tli^  i  ube.  "in  each  end  ia  bolted  a  4}  in.  Hange,  into 
which  a  short   4.  in.    nipple   ia   screwed   and    keyed 

forming  the  bearingB,  the  i I,  and  dischai 

inlet  nipple  i-  reduced  to  Ij  in.,  through  which  is  a 

I  in   feed  pipe  tot  solution.      \  few  i bles  are  used 

in   the  mill   to  grind    the  zinc  a  little,  and  when 

working,  rich  solution 

discharge  to  a  pipe  leading  to  the  Brat  rel 

One  teal  snowed  66    of  the  metal  in  solution 
waa  precipitated   in   passing  through  the  mill,  ami 

ill"  precipital ming  out   assayed    55      bullion. 

Borne  very  Hoe  zinc  i-  left  in  the  mill,  but  the 
t  roubles  with  -hurl  zinc  in  cli 

inated   at    thi  Extension   plant . 

Barrel,  containing   ,i   few   pebblessel  »i  an 
angle    of    4n  ,    waa    slowly    revolved    bj 
Reanlta  show  thai   thi  iny  acid 

treatment  It  i-  used  only  a  few  day*  each  month 
nt  the  MacNamara,  and  prevents  the  short  zinc  from 
being  coated  with  whiti  o  reduces 

■  i  cleaning  the  zinc  boxes  by  abo  i 
.1    B    li:i..nns       '/ 
II     1,W.| 

II  IRON  originated 

a  simple  and  i  "I  t"r  coni| 

hardness  ol  on  i  i  from  a  tul 

■tandpoiot      Be   woo 
parison 
machine.      The  prini  iple  <>t  ci  ushii 

i-  quite  different  f that  employed  in  the 

pan  ot  the  stamp  battery  j  ana  what  might 
■idered    as    excellent    crashing    material 


machine  may  prove  quite  unsuitable  for  another. 
This  is  illustrated  by  the  fact  that  the  most  easily 
ground  sand  shown  in  the  subjoined  table  is  derived 
From  an  ore  which  in  battery  parlance  ia  the 
•  toughest  '  in  the  Beries.  The  met 1  of  conduct- 
ing the  lest  i-  clearly  explained,  and  it  should  be 
remembeied  i  nat  like  ill  compai  i-  aloe 

>nds   on    how    far    the   working 
formula  has  been  adhered  to  by  the  operator.    I 
test  ii  ..i  ried  out   in  an  exact  Iv 

similar  manner,  and  the  proportions  must  be  strictly 
I  M. M.  mm ■  they 

are  the  only  screens  here  »1 aperture  diameter 

can  be  guaranteed  for  a  given  mesh. 

iputing  grinding 

efficiencies  is  used  to  illustrate  the  respective  haul- 

m f  the  ores  tested,  hut  the  regrind  factoi  is  only 

an  arbitrary  term  used  for  want  of  a  better.  Iny 
standard  method  ol  computation  would  have  given  a 
similar  comparison. 

In  the  description  of  the  method  adopted  it  ia 
that  the  sand  tested  must  be  obtained  from 
rushed  samples.  This  principle  can  be  safely 
deviated  from  at  times,  and  if  the  sample  bo  be 
i-  put  through  ami  through  a  sample  cracker 
until  the  required  weight  ol  20  4"  mesh  -and  i> 
ol, i. lined,  theresult  will  be  accurate.  The  point  ik 
to  keep  the  physical  characteristics  of  toe  sand 
always  the  same.  Particles  of  sand  derived  from 
the  wet  crushing  of  rocks,  and  those  derived  from 
dry  crushing  in  rock  breakers,  are  always  angular, 
bin  the  particles  derived  from  crushing  rock  in  ball 
mills  or  disc  pulverisers  are  rounded.  Microscopic 
examination  of  the  sand  would  be  found  of  i 
assistance  in  determining  its  physical  character. 
Naturally,  the  grinding  result  on  a  sample  of  -and 
will  vary  greatly  according  aa  to  whether  the  sand 
particle-  urc  round  or  angular:  and  this  explain! 
why  ii  i-  nc.-e--.vry  to  prepare  the  -and  by  eitl 
the  processes  above  desci  ibed.'  The  capacities  of  tube 
mill-  vary  a  -_ie:it  deal  on  different  ores  and  only 
experiment  will  indicate  the  work  that  will  be 
pei  formed  in  any  ^i»  1 1 

In  designing  new  plants  the  duty  ol  a  grinding 
machine  causes  the  designing  engineei  a  lot  ol 
anxiety,  aa  the  expected  valu  ol  the  residue  i-  ven 
often  Btrictly  proportionate  to  the  fineness  to  which 
the   me   i-   ground.       At    present    the  duty  on  an 

untried  ore  can  onlj  i'-  appe 

which  i-  often  decepl  \  standard  preliminary 

small  scale  tesl  from  which  the  capacity  of  ■  tube 
mill  can  be  i  i mated   would  be  ol    ! 

value,   and   the   suggested    scheme    endeavour! 
-apply   thai    want     The  attached  •  Table  of  Haul 
ne--     e,i>c-   the   tabulated    results   of  testing  -and 
from   some    IS   mine-,   and  also  that   derived   fron 
crushing    ai  I  laniali    flints. 

Unfortunately,  it  is  quite  impossible  to 
tube  mill  crushing  data  in  each  case.     The  writei 
haa  not    sufficient   faith   in  anj    method    yel    pro- 
pounded   ioi    comparing    grinding    efficiencies    i" 
attempt  a  comparison  from  thi  mlta  ol 

inbc    mil!-    workin  ffi  rent     conditions. 

mparison  cai ly  be  attempted  when 

the  tube  mills  are  workin-  under  similar  condition* 
with  n  ed,  pebble  load,  grade  and  tonnagt 

In  only  two  cases  in  the  son 
joined  table  haa  it  been  possible  to  accurately  oom 
pare  the  work  done   by  siniilai    sized  tube  milla  in 

the  respective  plants.      In  tl ol    No.  8  mine, 

wl regrind  fact I    154  5,  -i  tube  null 

■    -  .;;•!  from 
No.  11  mine  with  a  regrind  facUn  ol 


July  ion 


.\"l nd  Abstracts:   Mclalh\rg)j. 


Tests  on  tube  mills  working  under  differing  con- 
ditions on  other  mines  indicate  that  this  ratio  will 
remain  about  the  same,  but  these  tests  cannol  In- 
accepted  as  reliable.  The  writer  hopes  later  to  be 
able  to  record  accurately  tube  milling  data  from 
some  of  the  other  sands  in  the  series.  This  would 
greatly  add  in  tin-  value  of  tin-  table.  An  elabor- 
ated table  of  this  nature  would  allow  of  operators 
working  in  different  parts  of  the  world  accurately 
comparing  grinding  efficiencies  under  similar  con- 
ditions. Anything  of  this  nature  is  at  present 
impossible.  Some  standard  should  be  established, 
ami  this  is  introduced  as  an  embryonic  test  which 
can  be  made  by  any  operator  who  can  secure  a  sel  "i 
[.M.M.   screens  ami  a  S-gallon  glazed  earthenware 

ginger-1 r  barrel.      A  study  of  technical  literature 

dealing  with  grinding  capacities  and  grinding 
efficiencies  illustrate  the  fallacy  of  generalisation. 
It  i-  quite  useless  comparing  capacities  and  efficien- 
cies of  grinding  machines  unless  the  ores  operated 
on  can  lirsl  be  accurately  compared. 

M,  tin  a  l  ..A  Computinq  Hardness.  —  A  sample  of  ore 
to  be  tested  (wet  crushed)  is  graded  (I.M.M.  screens) 
until  Sib.  of— 20  40  sand  is  obtained.  A  charge 
consisting  of  8  lb.  of  llintstones,  1  in.  to  2  in.  diam., 
and  16  lb.  of  water,  is  introduced  into  a  live  gallon 
glazed  earthenware  ginger  beer  barrel  and  ground 
t.n-  90  minutes  at  60  lM'.M  A  sample  of  the 
ground  product  is  then  taken,  dried  and  graded  with 
a  mechanical  grader  40,  60,  100  and  150  mesh  I.M.  M. 
screens.  Grading  occupies  20  minutes.  The  value 
of  the  grading  in  energy  units  is  then  calculated  by 
Stadler's    method     and     this    amount,    minus    the 


original   value  in   energy   units, 
grinding  factor  in  the  table. 


represents  the  re- 
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Based  on  Grinding  Capacity  <\{  Tunc  Mil!-;  run   under  (lie  smite 
Terms  <;/'  Energy  Units. 


•iditions.     Reyrinding  Factort 
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KKFEREXCE. 


1.  Accumulated  -and  from  crushing  No.  2  ore. 

2.  Quartz  and  schist  in  highly-sheared  dolerite. 
:;.  Sand  feed  to  tube  mills  (Broken  Hill). 

4.   Sand  feed  to  grinding  pans  (Broken  Hill). 
.V  Sulpho-tellunde  ore  (Kalgoorlie). 

6.  Return  rait' screen  to  rolls  (Queensland  Cu.  ore). 

7.  Queensland  sulphide  copper  ore. 

s.  Blue  quartz  and  greenstone  (Murchison,  W.  \.i. 
9.  Concentrated   ironstone  -and   (East   Murchison, 
W.A.). 


10.  Concentrated  jasper  sand  (Murchison,  W.A.). 
I  I.   Concentrated  ironstone  sand  (Murchison,  W.A.). 

12.  Queensland  sulphide  copper  ore. 

13.  Concentrated  ironstone  sand  and  garnets  (Yil- 

garn,  W.A.). 

14.  Clean  white  brittle  quartz  (Kalgoorlie). 

15.  Concentrated  jasper  sand  (Murchison,  W.A.). 
16    Danish  Mints  (Tube  Mill  pebbles). 

\V.  B.  Blyth.— -Journal  of  Chamber  of  Mines  "/' 
Western  Australia,  April,  1914,  p.  8S.     (1I.A.W.) 
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Dijmk  Mili      "  Alterations  and  additions  to  the 
1 1  |        ipine.  '  (ntai  i",  will  reanll   in  the 

following  plant,   ii   having  been  decided  in  1913  to 

convert  the  exuding  i t  all-sliming   to  one  ol 

ng  sand  and   lilt  ration   of   -Ii  me,  according,  to 
eneral  superintendent,   II.  C.  Meek.     Tin 
eing  delivered    from    the  rock  crushei  station, 
i-  to  !»'  crushed   lij    80  stamps  i -l« >  added)  and  five 
i  ub  ■  mills,   the  pro  luct  -  from   i  he  tnbi 
then  distributed   ovei   24  amalgamating   plali 
w  liich  I  will  be  recovered.     The 

product  is  the  i  to  Iseclassified  into  sand  and  si 

oi    hydraulic  classifying   and   concentrating 
cones.      The  sand   will   lie  delivered  to  6  vats 

diam.  by  8  n  B  in.  deep,  fur  leaching  by 
le  solution.  The  slime  will  be  treated  in  the 
existing  plan)  of  four  8  by  10  ft,  Pachuca  vats,  and 
three  90  four  in.  frame  Merrill  -linn-  presses.  The 
gold  will  be  precipitated  in  52  in.  Merrill  zinc-dusl 
presses  as  during  the  past.'  Minimi  and  S 
Pt  fune  27,  1914,  p.  1064      (G    II    S 


i  i.  ihsipicai  i"s   \  i  \li  imi.     "  To  obtain  i  In 
possible  results  in   the  concentration   of   ores,  ii   is 
generally  at pted  ;i-  standard   practice  that  classi- 
fication is  essential,  that  the  different  grades  <>i  feed 
thus  •  I    tables 

and  in  the  besl  advantsge      The  thods  of  classifi- 

Ij  hydraulic,  and  tlie  classifiers 
are  either  mechanical  or  stationary  in  operation, 
Of  the  lattei  type,  baffle  and  hindered  settling 
classifiers    are    being    favoured    by   the    operators. 

considerable   experimental    work    at     Miami 

during  which  various  ty- f  classifier? 

the  subject  of  i  onnage,  i  bicki «  atei 

required    pet    i    solids   handled,    proportion   of 

material  on  discharge,  accessibility  and 
in    replacement   of   wearing   parts   were   subjects  ol 
investigation,     The  Deistei    cone  baffle  classilier,  n 

ii" linn  "i  which  i-  shown  in  Fig.  I.  was  found 

adapted  to  conditions  and  has  lieen  installed,      This 
classifier   constitute  >n    barrel   in    which 

hollow  cones  oi   diaphragms   with  -~  1 « ►  t  —  or  openings 

sufficiently  large  i"  i"- ol  the 

coarset     material     are 
placed  in   an    invet 
position.       These   pots 
in  cones  are  »1 

il peninge     tn    one 

ing  out  "i  line 
vertical!]  with  the 
adjacent     com 

I, ,11!.  -  I, 

operal  ion,  tin-  ci  iished 
matet  ial  «  hich  i-  mixed 
with  sufficient  water  to 

insure    its     vetnenl 

along  the  launder 
down  into  the 
barrel  through  the 
openings  into  the 
\i  the  same 
i  inir  sufficient  «  atai  is 
admitted  through  one 
,.i  the  side  inlets  of  the 
annular  watei  way,  and 
ol      nfficit  in    I 

ite  the  Imi'  from 
the      ooarse     material 

passing  through  the  co  ■  ■-■•  fines  to  i  he 

top  and  on  to  the  next  classifier,  allowing  tl 
ward  nunc m  nl  the  roarjMl  parti 


O  Hi 

ii  In 

II  U.I 

4  7" 

il  In 

12-70 

37-50 

38  B0 

it  70 

24-30 

19  go 

19-20 

11  mi 

19  l" 

1  4  51 ' 

.Villi 

.VTu 

:\  to 

2  90 

1  In 

2-20 

3-50 

8-20 

3-00 

Classification  does  not  result  from  the  use  of 
hydraulic  water  alone,  but  the  pots  act  as  baffles  and 
the  staggered  path  of  the  material  allows  the  water 
to  wash  the  fine  particles  from  ilic  downwardly 
floating  coarse  material,  carrying  them  above  and 
beyond  to  the  nexl  classifiei  A  nipple  and  wooden 
plug  is  used  in  the  bottom  of  the  classifier  spigot. 
The  opening  through  the  plug  may   vary  f ',  in. 

The  results  obtained  at   Miami  by  the  use  of  this 
class'H  'ii  from  the  following  represen- 

tatii  e  tests  : 

olid  pet  24  hours  3360     37  90     23  90 

Ratio    solids     to     water    in 

> ■■•■t  ...  1:1-77     1:2-38     I  -J  (it 

Hydraulic  water,  gallon-  per 

minute  ...  ...      17'50     22*40 

Screen  anal]  -i-  of  product 

In  mesh 

20    ,, 

30    „ 

10    ., 

., 

B0    .. 

loo     .. 

100     .. 

N.ii  taken. 

Fr the  results  tabulated,  one  cannot  fail  Imi  be 

impressed   with   the  tonnnge  and   rat i   Bolide  to 

water  in  the  product.      From  the  screen  analyses  ol 

the    lo -Ii  material   ii   i-  to  be  remarked  that  in 

each  test  from  78  to  83  of  the  product  is  between 
30  and  60  mesh.  Ii  curves  were  plotted  with  meeh 
ii  n<  I  percentage  as  coordinates,  the  sharp  rise  between 
the  -Jo  ain I  mo  and  sharp  fall  between  tin 
and  80  would  indicate  graphically  the  degree  ol 
classification  which   i-  being  effected      Min 

,  June  -'7.  1914,  p.  lo:,7.     it;.  II.  8.) 

'I'm  \  nl  \  I  11  1/  vi  |n\  in  Metals  as  Chlorides, 
"The  author  discusses  the  results  obtained  by  Mr. 
Ben  Howe  al  the  Gwalix  Consolidated  Mine  and 
points  out  the  s laritj  i"  those  obtained  by  him- 
self, as  described  in  Tat  1 
Journal,  for  August  29th,  1903  The  degree  of  fine 
ii,—  to  which  the  ore   should   !"■  crushed   and  the 

i  salt  i"  Bulphui  lo  obtain  the  besl  volatil 

ization  are  also  mentioned       \-  much  as  97.7     of  the 

gold  content  of  a  Cripple  C k   ore  was   volatilized 

in  60  min.  in  laborator]    1 1  Tj  pes  ,ii    fun 

i, ii  roasting  the  mixture  of  ore  and  sail  and  the 
temperature  required  are  discussed.  Methods  of 
recovering  the  metals  from  the  fumes  are  deal!  with, 

the  author  having  obtai I  a  recovery  ol  9fl     of  the 

tome  uifficult]  was 
encountered  in  arresting  the  copper  chloride  fume. 
The  author  suggests  woollen  bags,  as  these  gave  ths 
best  results  in  laborator]  experiments.'  BTI  iBT 
CROABDALl       Minii  Man  Ii    191  i.  p.  -'ihi. 

I    l      I 

I  ii  m  mi  m  in  r\  wii.i  pBi ,  ipitati  .  "The 
elimination  of  the  zinc  from  cyanide  precipitate  by 

id  treat nl  or  volatilixing  roasl  i-  now  genea 

illy  omitted,   the   material   being   melted  down  at 
into  dorc   bullion   which   i-   parted.       Revet 
orj  lead  smelting  of  the  precipitate  and  onpella- 
ii, hi  oi  the  lead  bullion  i-  practised  on  tic  Kami  and 
Ni       Ii  U  S.A    ;  smelting  and  cupelling  may 

irried    out     in    the  same   furnace   by    using  a 
enl  boll for  each  operation.      The  introduc- 
tion of  nil  iii,., I  tilting  furnaces  has   resulted  In  a 
quicker  and  cheapei  process  ;  the  Monarch-Rockwell 
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is  a  double-chamber  furnace  heated  with  an  oil 
burner  through  a  hollow  trunnion  upon  which  it 
turns  for  discharging  the  metal.  In  the  Merrill 
process  used  at  the  Homestake  Mill,  S.D.,  the  zinc 
is  extracted  by  sulphuric  acid  ;  high-grade  precipi- 
tate is  briquetted  and  cupelled  direct-;  low-grade 
material  is  melted  into  lead  bullion  in  a  circular 
water-jacketed  Mast  furnace  having  a  lead  well; 
copper  it  present  is  recovered  in  a  forehearth  as 
matte  by  adding  pyrite  to  the  charge.  Electric  arc 
Eurnaces  have  Ijeen  successfully  applied  to  precipi- 
tate smelting  :  the  melting  is  rapid,  especially  if  the 
material  has  been  previously  dried.  Working  costs 
of  the  various  methods  of  treatment  are  given.'' — 
H.  S.  Megraw,  Eng.  &  Mm.  Journal,  1914,  97, 
505-509,  606-6 12. — Journal  Society  Chemical  Indus- 
try, April  30,  1914,  p.  423.     (J.  G.) 

MINING. 

r-  The  Rand  Banket.  —  "  In  certain  Cambrian  gold' 
beating  conglomerates  in  the  Black  Hills  of  South 
Dakota  studied  by -I.  D.  Irving,  the  same  problem 
is  involved.  There,  as  on  the  Rand,  gold  and  pyrite, 
are  generally  distributed  through  the  beds  worked. 
and  there  are  local  enrichments.  Mr.  Irving  found 
that  much  of  the  gold  was  detrftal  and  held  that  the 
original  sediments  contained  iron.  The  formation 
of  the  pyrite,  according  to  him,  represented  action 
subsequent  to  deposition  and  was  accompanied  by 
enrichment  of  certain  areas  in  the  conglomerate. 
Original  sedimentary  process  might,  it  is  true,  he 
appealed  to  in  explanation  of  such  enriched  parts  of 
the  conglomerate.  Take  for  example  the  gravels 
now  being  dredged  at  various  points  along  the  Siena 
foothills  in  California.  In  these,  gold  occurs  distri- 
buted as  on  the  Rand;  there  are  definite  thin  beds 
of  gravel,  corresponding  to  the  '  reefs  '  in  a  thick 
Beries  of  sand  and  gravel,  contain  the  workable  gold; 
the  profitable  beds  are  miles  in  extent,  and  within 
each  workable  area  there  are  rich  and  lean  portions, 
often  in  fact  definitely  marked  pay-streaks.  The 
California  placer  deposits  are  not  so  rich  as  the 
Kami  bankets,  and  they  are  not  so  thoroughly 
cemented,  but  at  least  they  are  analogous  to  the 
possible  original  fossil  placers  that  have  been 
assumed  by  others  to  have  been  what  F.  L.  Kansome 
would  call  the  '  prot-orebodi.es  '  of  the  Rami. 

The  California  placers  occur  at  the  embrochure 
upon  the  plains  of  rivers  traversing  auriferous  areas. 
Essentially  they  are  delta  deposits.  In  this  connec- 
tion it  may  lie  noted  that  Mr.  Irving  found  the 
Cambrian  conglomerates  already  mentioned  to  be 
littoral  sediments.  Examination  of  tiuviatile placers, 
the  usual  type,  shows  that  long,  narrow,  and  usually 
crooked  pay-streaks  are  the  rule.  The  map  of  no 
river  placer  of  which  I  know  resembles  the  most 
interesting  stope  maps  of  the  Rand  which  Mr.  Hor- 
wood  has  given  us. 

T.  A.  Rickard  has  pointed  out  the  differences 
between  the  Hand  bankets  and  the  beach  gravels  at 
Nome,  and  if  T.  M.  Gibson's  map*  of  the  Third 
Beach  line  be  compared  with  the  Band  stope  maps, 
it  will  he  seen  that  there  is  practically  no  resembl- 
ance in  form.  Indeed,  the  Nome  pay-streak  is 
characteristically  long  and  narrow,  and  is  one  formed 
by  river  action  ;  it  differs  in  being  straight  rather 
than  crooked.  It  is  to  be  remembered,  however,  that 
the  Nome  gravels  contain  gold  concentrated  and  re- 
concentrated  by  active  waves  on  a  long  gently  slop- 
ing beach  line  with  shallow  water.  These  conditions 
would  seem  most  favourable  to  bringing  the  gold  in- 
■  Mining  anil  Scientific  Preen,  April  25,  1914. 


to  the  narrowest  possible  streak  along  the  shore. 
The  California  placers,  on  the  contrary,  were  formed 
where  there  is  little  evidence  of  wave  action.  They 
are  alluvial  cones  formed  in  quiet  water,  or  even 
possibly  in  Hood  times  above  normal  water  level, 
just  as  material  is  being  spread  over  their  tops  now. 
The  point  is  that  there  are  types  of  placer  deposits 
that  show  just  such  distribution  of  gold  as  on  the 
Rand,  and  further,  that  at  least  one  fossil  placer  of 
this  type  is  known.  That  there  has  been  redistri- 
bution of  the  gold  in  the  placers,  proceeding  furthest 
on  the  Rand  and  least  in  the  very  modern  California 
deposits,  is  quite  in  accord  with  the  ordinary  history 
of  rocks,  and  does  not  require,  though  it  may  be 
facilitated  by,  unusual  geological  agencies  such  as 

the  intrust f  eruptive  rocks. 

Assume,  on  the  other  hand,  that  the  gold  was,  as 
Mr.  Eorwood  contends,  introduced  later  as  an 
incident  of  igneous  activity,  where  is  any  analogous 
deposit?  The  nearest  correlative  that  I  have  seen 
is,  again,  in  the  Black  Hills,  where  there  are  certain 
'  silicious '  deposits  also  studied  by  Mr.  living. 
These  are  sandstones  mineralized  by  solutions 
entering  along  transverse  fissures  and  cracks.  A 
brief  visit  to  these  mines,  reinforced  by  a  study  of 
his  admirable  cross-sections  and  plans,  shows  that 
the  result  is  not  at  all  the  same  as  on  the  Band. 
The  gold  is  localized  and  is  much  more  definitely 
related  to  the  fissures  through  which  the  solution 
entered  than  the  Rand  stope  maps  indicate.  Briefly, 
pay-streaks  were  formed  rather  than  mineralized 
beds.  In  the  Black  Hills  the  two  methods  of  origin 
are  contrasted,  the  examples  being  in  beds  of  possibly 
the  same  approximate  age  as  on  the  Rand,  and 
other  conditions,  including  later  intrusion  of  igne- 
ous rocks  being  the  same.  Mr.  Irving  has  presented 
only  one  stope  map  of  'conglomerate'  workings, 
and  I  am  not  personally  familiar  with  these  deposits, 
but  so  far  as  evidence  at  hand  goes,  the  argument 
from  analogy  would  seem  to  favour  considering  the 
Rand  a  re-worked  placer.  Argument  from  form,  it 
must  be  confessed,  is  hut  one  possible  mode  of 
approach  and  does  not  give  a  final  answer.  It  may, 
however,  justify  an  attitude  of  suspended  judgment, 
even  in  the  face  of  such  evidence  as  Mr.  Horwood 
has  presented.'— H.  Foster  Bain. — Mining  and 
Scientific  Press,  June  2n,  1914,  p.  102-2.     (G.  II.  S.) 

The  Raxii  Banket.— "Mr.  Horwood  summarises 
his  list  of  arguments  in  favour  of  the  infiltration 
theory  as  follows  (p.  1005):  (1)  The  great  depth  to 
which  the  profitable  ore  extends  ;  (2)  the  dryness  of 
the  mines  in  depth  :  (3)  the  abundant  water-ways 
by  which  mineral isers  'could  have  ascended';  (4) 
the  crystalline  character  of  the  gold  :  (5)  the  occa- 
sional'association  of  the  gold  with  vein  quartz;  (6) 
the  close  association  of  the  gold  and  pyrite  :  (7)  the 
occasional  presence  of  calcite,  tourmaline,  galena, 
blende,  copper  pyrite,  pyrrhotite,  iridosmine,  and 
other  metals  of  tlie  platinum  group  :  (8)  the  pseudo- 
morphic  origin  of  the  pyrite  pebbles  and  their  shape 
and  isscn  ition  with  riih  ore  (9)  the  distribution  of 
the  ;old 

1.  The  first  of  these  points  is  one  of  those  in  which 
Mr.  Horwood's  paper  strengthens  my  doubts  of  the 
infiltration  theory.  He  shows,  from  the  evidence 
up  to  date,  that  a  steady  reduction  m  the  grade  of 
the  ore  with  increasing  depth  has  not  yet  been 
proved. 

There  is  no  doubt  a  fall  in  the  grade  milled,  but 
that  does  not  prove  any  fall  in  the  actual  grade  of 
material  in  the  mine:  for  owing  to  the  remarkable 
success  of  the  Rand   mining  engineers  in  lessening 
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working  costs,  lower  grade  material  is  now  being 
mined  which  was  formerly  left  nndergronnd.  The 
connection  ol  the  fall  in  grade  with  the  increase  in 
the    tonnage    milled    may    be    illustrated    by    the 

am.       Mining,    moreover,    of    cou 
where  the  richest    ore  occnn  ai   the  surface;   and 
these  mines  would  Data  rally  become  poorer  as  they 
approicb   the  margin   ol    iIm'-c    richei    areas.     Mr. 
Horwood's  aummary  of  the  evidence  shows  thai   ill" 

Kand  as  a  »\ •  displays  no  such  average  d( 

■  •i  actual  grade  in  depth  as  there  is  in  all  greal  ^>'i'l 
fields,  i  in  i  In-  i M hi 1 1. it  ion  theory,  we  should  e  ipecl 
Bncb  a  fall ;  for  the  deposition  ol  the  gold  would  l»' 

more    •■•■! nlrated    neat    the    Burface    where    the 

physical  and  chemical  conditions  altered  more 
rapidly. 

•_'.  The  second  point,  the  dryness  "i  il ines  in 

depth,  would  apply  equally  well  i"  some  coal  mines, 
which  might  be  represented  as  lodes  due  t"  bitumi- 
nous  infiltration       In  fact,  all  the  argument 
the  infiltration  theor)  could  be  used  i"  explain  coal 

due  i"  bitumil -  infiltral ion. 

3.  Mi.  1 1  •  >i  w  •  ••!■  1  tells  n~  thai  there  are  abundant 
channels  up  which  the  mineralising  waters  'might 

have  i :  inn  we  are  still  without  actual  evi 

hi  channels  up  which   bucIi   waters  did  co Mr. 

Horw I  njnotes  instances  in  which  the  dikes  have 

1 1  in  I  mi  apparent  influence  on  the  banket,  and,  as  be 

I   quoted   various  instances  of  the  same  sort. 

Bnl  I  regarded  those  as  coincidences  ;  forassay  plans 

from  man}  parts  ol  the  Rand  Bbowed  thai  in  a  verj 

h  target   numl il  cases  the  dikes   were  nol 

i1  li  an)  change  in  i  lie  disl  ribution  of  the 
gold,     Kessler  and  others,  after  verj    careful    eon 

sideration  of  this  question,  had  come  to  tl nclu- 

ion  that,  in  spi foci  i  ional  except  ions,  i  lie  o\  ei 

whelm  of  e\  ide -  show  -  i  bat  i  lie  dikes 

inflnem n  i  be  i  ichnesa  ol  i  be  ad 

"I'- 
ll the  gold  had  been  introduced  by  filtration,  verj 
man]  actual  channels  ought  to  have  been  discovered. 

But  there  is  no  evidence  that   any  i i  thei 

been  found,  except   in  the  ca the  small 

■  is  veins  which  were  i 1  aftei  the  banket. 

One  ui  the  most  important  features  ol   Mi    Hoi 
wood's  papei  in  la i  doable  photographs 

showing  the  microscopic  structure  "i   the   banket, 
■now    ill. ii    ih"    banket,    in   ii-    microscopic 

quite  unlike  auj    known 
formed  by  infiltration,  unless  deposited  in  a 
fissure,  usuallj    show    a  gradual   passage   from    the 

i  ounl  rj  rock  1 1 into  sin  el  -  ul 

vsjin  quarts;  bnl  in  the  banket  many  ol  the  richest 
samples  have   been   no  more  altered   than    liarren 

samples,     A-  the  matrix  ol  the  banket   i-  c | I 

inainl  lilica,  ii  would  have  been  readilj 

-  i  into  vein  quartz.    The  matrix  ol  even  the 

richest    Rand  ore  i-,  however,  often  practical!)   nn 

altered.     I  have  studied  microscopical!)  the  quarts 

•  mi  i 'ontinents,  and  I  know  "i  no  lode  of 

rich  gold  ore  in   whioh   the   matrix    ban    nol    been 
though    ii    may,   undei    suitable 
Illumination,  ••!  n-  original  structure, 

1     '!■!  ■'>.    The  t •  > i ■  1 1 1 •  arg ul     the  crystalline 

eharactei   "t  tl « ►  l>  1     i«  pari  "i  the  placet  I 

according  to  which  the  u,  >ld  lias  I n  redinaolvei 

redoposited   during    the   cementing   "i    the    banket. 
■i.il  gold  'i'i.h i /  v I'M'    lin •■  ii"  b«  iriug  on 
the  main  qm 

■ante  pel  iod    The)  are  mil)  "i  liisl  ui  it  n 

8     I    •    ••        ilil  .nol  p)  nt, 

oonstanl     * rlcl i-  | i  in  pyrile  and  e 

poo verj  rich  In  it 


The     seventh    feature,    the    presence    "i     the 

materials  em irated,  i-   fully  consistent  with  the 

placer   theory,    for   inosl    of   them   must  have   been 
present  as  detritus  in   the  pebble  beds,  and  thi 
(the  diamonds,  platinum,  ami  iridosmine)  are  more 
easily  t  lius  explained. 

8    Tl ighth,   the  iiseiidomorphic  origin   of    the 

pyrite  pebble.-,  was  originally  advanced  to  remove 
a  difficulty  limn  the  placer  ill y, 

'.I.  The  distribution  of  (lie  gold,  its  limitation  in 
paying  quantities  i<>  ibe  beds  of  water-worn  banket, 

and   ii-  absence  from  the  beds  of  equal!)  pe able 

'bastard'  reel  above  anil  below   the  rich  seams,  are 
ilso  consistent  with  its  detrital  origin. 

Mi.  Horwood's  arguments  I'm  the  infiltration 
theory  appear  I"  be  not  only  consistent  with  the 
placet  theory,  but  t"  tell  in  its  favour. 

The  great  quantity  of  gold  in  the  banket  i-  no 
doubt  unique,  hut  ii  i-  also  unique  for  a  lode  field, 
and  the  classic  theor)  most  readily  explaina  this 
feature.  1  lie  formation  ui  a  goldlield  is  a  process  ol 
concentration  of  a  once  ditt'used  material.  The 
placet   theory  adds  an  extra  process  by  which  gold, 

i  liist  i entration  in  the  reefs  of  the  meta 

morphic  zone  beside  the  Kami,  was  further  concert' 
trated  during  the  denudation  of  the  country. 

The  placet   theory  gives  a  simple,  reasonable,  and 

rat  explanation  ol  the  origin  of  the  gold,  I 

attributes  its  source  to  the  vast    quartz-lode  series 

thai  existed  on  the  Kand  lasfore  the  format! >f  the 

banket  the  infiltration  theory,  on  tin- oilier  hand, 
introduces  tli-  gohl  fiom  a  hypothetical  and  im- 
probable source,  along  solution  channels  of  which  we 
-lill  have   no  evidence,  and,  according  I"  Mr.  Il"i 

w I's  version,  at  a  date  long  after  the  banket   had 

received   il     gohl         I.    \\     Grkcokv.      Minimj  and 
/'..-.  June  20,  191  I.  p.  1091.     (G.  II.  8.) 

Oricin  "i    Kaxii  Gold.     "  E.  T.  Mellor,  duriug 

the  last    four  yours  in   his  capacity  as  Government 

Geologist,     lias     been     investigating    the    deposits 

throughout    the  length   ol   the    Rand       Mr.    Mellot 

thai    I"-   started    bis    investigations    with    ■ 

mental   inclinal ward    the   inliltratiou    theory, 

bnl  doling  his  font  years'  work  lias  nol  obtained  any 
evidence  in  favour  "i  the  theory.  On  the  con 
be  found  much  evidence  in  favoni  "I  a  placet  origin, 
lie  states  that  those  who  compare  the  evidence  in 
Favour  of  the  two  theories  will  note  that  while  the 
arguments  fot  the  placer  theor)  are  for  the  mosl 
part  "i  ii  simple  chaiacter,  based  upon  d 
observation  of  and  comparison   with  similar  deposits 

about    ill igin   of  which  tl i  can   be  no  doubt, 

il ■    in    favnnt    ot     the     infiltration    theor) 

frequently  hiehl)  speculative  or  tl retical.      Thai 

there  has  I onaiderii  lislribution  of 

the   gold  content   ol   the   'reefs     i ue  acquainted 

with  them  »  ill  Isa  incli I  to  doubt,     In  man) 

the    redistribution    has    naturally    prod 

which,  though   puiely  si ndary,   are   suggestive  ol 

•in   iniilii.iii" gin  for  the  whole  deposit.      The 

local  eharactei  "t  some  "t  these  effects  i-  "Hen 
strikingly  shown.     With   regard   to  the  influence  ol 

dykes,  Mi.    Mellot      t)     tin linsl    the  few  ex 

amples   "i    such    iiilrusioiiN    being    associated    with 
dly  rich  portions  of  the  gold  Issaring  bedi  cited 

M     Hot  ol  examples  in 

which  eithct  eulirel)  opposite  conditions  are  found 
.ii  where  nothing  unusual  i-  to  be  noticed,  Though 
\l  i     Mellor   in    In  lias  p  lid   special 

"ii  i"  tin-  point,  be  has  nol  met  with  any 
install,-,'  where  the  presence  "i  richei  'reef'  was 
clearly  dependent  on  the  intrusion  of  a  dyke  except 
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as  a  purely  secondary  and  extremely  local  tesnlt. 
He  found  several  instances  where  the  accidental 
disposition  of  a  dyke  with  regard  to  a  rich  patch  at 
Bight  suggested  a  causal  relationship,  but  further 
examination  never  confirmed  this  view." — E.  T. 
MELLOR.  -  Mining  Magazine,  July,  1914,  Minimi 
and  Scienter  /',-■  s»,  May  li,  1914.     (G.  H.  S.) 

Knock-Down  Sample  Catcher.— "It  is  some 
times  difficult  to  get  a  suitable  receptacle  in  which 
to  catch  samples  cut  from  an  ore  face.  Various 
sample  catchers  made  of  cloth  on  metal  frames  have 
been  devised.  One  I  designed  and  have  found 
satisfactory  consists  of  a  frame,  a  handle  and  a 
canvas  bag  sewed  to  the  frame.  The  frame  is  made 
of  J  in.  wronght-iron  pipe  in  two  pails  joined 
together  by  two  unions.  Into  a  \  in.  tee  bushed  into 
one  side  of  the  frame  is  screwed  a  handle  of  |  in. 
wrought-iron  pipe,  which  can  be  any  length  desired 
and  can  he  set  in  any  position  by  turning  ihe  |  in. 
tee.  A  convenient  length  of  handle  for  ordinary 
sampling  is  2  ft.  Poi  ease  of  carrying  in  baggage, 
the  handle  can  lie  made  of  a  number  of  pieces  of 
pipe,  12  in.  long,  screwed  together  with  couplings 
when  in  use.  A  j  in.  tee  in  the  end  of  the  handle 
gives  a  firm  grip  for  the  hand  and  makes  the  catch 
easier  to  hold. 

A  canvas  bag  is  suspended  from  the  frame  by 
being  sewed  to  it.  Openings  are  left  at  the  two 
unions  so  that  they  can  he  screwed  together  and 
unscrewed.  The  hay  is  made  to  slope  toward  the 
handle  side  of  the  frame,  bringing  the  centre  of 
gravity  of  the  loaded  hag  as  close  to  the  handle  as 
possible.  The  li  in.  opening  at  the  bottom  of  the 
sack  is  closed  by  means  of  a  pneker  cord  which  iv 
laced  through  1*2  eyelet  rings. 

By  means  of  the  two  unions,  the  frame  can  he 
taken  apart  and  one  half  folded  over  on  the  othej 
half,  so  as  to  make  a  compact  bundle  taking  up 
little  space  in  the  engineers  baggage." — E.  J. 
Collins. — Engineering  and  Minimi  Journal,  June 
27,  1914.  p.  1-289.     (G.  H.  S.) 

MISCELLANEOUS. 
Preparation  ok  Eye-Preserving  Glass    for 

SPECTACLES.  "The  main  object  of  the  research 
was  to  prepare  a  glass  which  would  cut  off  those 
rays  from  highly  heated  molten  glass  which  damage 
the  eyes  of  workmen,  without  obscuring  too  much 
light  or  materially  affecting  colours  of  objects  seen 
through  spectacles  made  of  glass.  The  screening 
properties  of  glass  plates  for  ultra-violet,  luminous, 
and  infra-red  radiations  were  investigated.  Photo- 
spectrographs  were  taken,  with  exposures  varying 
up  to  3  hours,  of  the  radiations  from  a  glass  tank  in 
actual  practice,  the  temperature  at  the  melting  end 
being  15011°  C. ,  and  at  the  working  end  1200  •'. 
Infra-red  rays  being  found  in  far  greater  abundance 
than  ultra-violet,  it  is  inferred  that  glassworkers' 
cataract  must  he  ascribed  principally  to  heat  rays. 
A  series  of  glasses  was  made  by  adding  pure  metallic 
oxides  and  earths  as  colouring  or  absorbing  materials 
to  a  soda  flux.  Absence  of  stria;  was  obtained  by 
repeated  stirring  with  a  platinum  rod  :  and  freedom 
from  ail-bubbles,  by  leaving  the  ^tass  in  perfect  re- 
pose from  l\  hours  at  the  maximum  temperature. 
After  cooling  for  12  hours,  plates  were  cut,  ground 
and  polished  to  a  thickness  of  2  mm.  By  super- 
posing on  the  radiation  from  a  Nernstlamp  the  light 
from  a  high-tension  discharge  between  the  poles  of 
pure  metallic  uranium,  a  practically  continuous 
beam  extending  from  \  2000  to  \  8000  was  obtained. 


and  the  absorption  of  the  glass  plates  recorded  on  a 
spectrograph.  Biotite  (black  mica)  from  Norway 
and    'black    amber '    mica   from    Africa    were   found 

most  effective  in  obstructing  light  while  transmitting 
heat  rays.  Athermancy  of  various  glasses  by  the 
readings  of  a  therm,  bulb  corresponded  with  the 
results  obtained  from  a  radiometer  balance.  The 
prepared  plates  were  first  tested  in  the  spectrum 
apparatus  to  ascertain  the  upper  limit  of  trans- 
mission of  ultra-violet  rays.  They  were  next  put 
into  the  radiometer  balance,  then  tested  in  an 
opacity  balance  to  ascertain  the  percentage  of 
luminous  rays  transmitted,  and  finally  their  colour 
was  registered  in  a  Lovibond  tintometer.  The  com- 
position of  the  glasses  selected  for  practical  use,  in 
percentages  by  weight,  is  as  follows:  150 :  fused 
llux  90-00,  cerium  borate  813,  NiS04,7H20  0-07, 
U3Oa  1-80;  ISS:  fused  flux  89-75,  cerium  borate 
8-13,  Fe304  2-03,  Cr303  0  09;  165  :  n  w  Mux  87-56, 
cerium  borate  8-00,  FeS04,7Ha0  3-00,  U03  0-55, 
NiO  0  09.  Cr.O.  0  80;  tS7 :  fused  Mux'  S3-0, 
Ce(NOs)3,6H20  1 7  i » :  197:  fused  flux  7900, 
Ce(MO.)  ,6H.,<  f  20-oU.  NiSI  >4,7H2<  >  030,  <  !oS<  >4,7H  .<  > 
005,  1  II.  HI.".:  .''/.':  flux  9515,  Fe,d.  4  7"., 
CoSO4,7H2O010;  ::>>:  fused  flux 890,  FeS04,7H20 
s  9,  I  r.,0.  1  3,  carbon  in  line  powder  0\S  :  .'li  .■  fused 
flux  9680,  Fe,04  285,  C  035  :  381  :  fused  flux  80-0, 
Ce(XO..),,oH.,0  13-4,  U3Os6'6;  SSS:  raw  fluv  77n, 
Ce(NO..),011,<)  -23-0;  SJfO :  raw  llux  90,  FeC204,2H20 
10  :  246  :  as  2411  with  a  small  quantity  of  red  tartar 
and  powdered  wood  charcoal  to  prevent  oxidation  : 
.■',7:  raw  llux  9200,  cerium  borate  630,  NiO  004, 
Fe.,0,  1-60,  t'r.,0.  0  06:  J.',s :  fused  llux  94  60; 
(  e(XO.).,61l.,()  4-72,  CO..  030  NiO  030,  CoS047H„O 
008  :  .",'.>  :  fused  flux  88-47,  Fe.,0,  150,  CoS047H,O 
003,  Ce(NO.)„6H.,0  1000;  SoO:  raw  flux  88-00, 
cerium  borate  .Villi,  FeS047HoO  41.".,  I '  I  >„  2-75, 
Cr,0.  0-10;  251:  raw  dux  920,  FeS04,7H20  80; 
raw  llux  7260,  Ce(N<  )..v.,6H„0  24-90, 
CuS0415H20  210,  Nil  l  040;  25S :  raw  flux  88-5, 
fused  black  biotite  11'5.  The  last  mentioned  glass 
has  properties  contrary  to  wdiat  might  be  expected 
from  its  biotite  content;  it  offers  almost  complete 
obstruction  to  heat,  rays.  The  transmissive  powers 
of  biotite  itself  appears  to  be  due  to  iron  protoxide. 
In   the  foregoing  recipes  the  flux  used  has  the  com- 
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37 
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54 

Pale  greenish  yellow 

165 

38 
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27 
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41 
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S3 
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87 

3620 
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Bluish  green 
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Bluish  green  tinge 
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39 
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60 

Faint  yellow 
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34 
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98 
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29 
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24S 

47 

3550 

30 

N'ein  ral  tint 
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51 

3550 
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Pale  blue 

251 1 
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yellow,  green  tinge 
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3550 

89 
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94 
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30 
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position:  Sand  61*00,  anhydrous  sodium  carbonate 
25*50,  recrystallised  sodium  nitrate  "run.  precipitated 
calcium  carbonate  7*20,  borax  0*7£,  arsenic  trioxide 
The  optical  properties  of  the  glasses  ■>"■ 
bIiow  n  in  i  lie  i 

Glasses  Nos.  246,  217,  253,  240,  210,  and  158  are 
in  i  ing  "IV  heal  rs  ■  -.  Nos  _'4ii, 
202,  246,  1H7.  158,  221,  and  150  for  absorbing  ultra- 
violet rays,  Nos.  187,  251,  250,  150,  247,  and  238  for 
transmitting  luminous  rays,  and  Nos.  249,  197,  25*2, 
165,  210,  and  248  for  reducing  glare  (of  snn  on  chalk, 
snow,    "I     sea.       Sir    W.    i  rookes      Phil.    Trans, 

I  *3 1  -*  (A.   509),   Journal  S ty  Chemical  Industry, 
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(C.)    339/13.     Gaston  Jacijuier.     Improvements   in 
the   precipitation    of   metals   from   .solutions   of 
their  salts,  and  apparatus  therefor.     16.7.13. 
This  application  refers  to  a  process  for  the  precipi- 
tation of  metal-  from  solutions  of  their  salts. 
(C.)     388/13.      William   Hoi  man  James.      Electro- 
chemical treatment  of  metal  bearing  material. 
15.S.13. 
This  application  relates  to  a  process  for  removing 
the    refractory    constituents   of   a  gold  ore  prior   to 
treatment  by  ordinary  solvent-.     This  is  effected  by 
electrolysing  a  solution  of  a  salt  of  a  mineral  acid 
(such  as  sodium  chloride)  in  such  manner  as  to  per- 
mit the  withdrawal  of  the  electrolysed  liquid  from 
each   electrode   separately.      One    portion    of    such 
liquid  is  passed  directly  to  the  refractory  ore,  thereby 
dissolving    the   constituents    which    render    the    ore 
refractory.  The  liquid  has  preferential  action  on  the 
refractory  substances — no  precious  metal  being  dis- 
solved.    Usual'y  the  anode  product  (acid)  is  used  for 
treating  the  ore,   but  in  certain   cases,   i.e.,    where 
arsenic  is  the  refractory  substance,  the  cat  limle  (alka- 
line) product  is  preferable. 
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I         124,13.     Benrj  Robertson  Lawson.     Improve- 
ments in  assay  furnaces,     i  9  13 
Tlii-  application  relates  to  assay  furnaces  compris- 
ing a  muffle  and  a  crucible  chamber  combined  in  one 
-i  i  ncl  are. 

[OS  1 1       I  ■  ■'■■  '  H   .'■ 

[inprovements  in  safety  devices  oi 
•-< il li«-r v   winding   cages,    hoists    and    the    like. 
12  ::  14. 
I  i      ification  relates  in  safety  de»  ices  i"t  i  "I 

liery  winding  cages,   hoists,  etc.,  and   ■ 
.  wee  '"  be  applied  eil  hei   I  i 
rodV  ol  i  hi  ' 

The  grippers  for  us guide  ropes  or  rods  have 

ircularfi which  maj    I ither  Berrated  or 

ippers  for  nse  with  guides  may 
in  or  Berrated  faces. 

The  grippers  are  broughl  into  action  as  e as  the 

winding  rope  breaks,  by  means  of  weights  at  the  ends 
of  long  levers  or  by  springs,  «  liich  force  the  gripping 
face  '>n  to  the  guides. 

i  iin     James  Rossiter  II.. vie  (1),  Henry  War- 
barton   (2).     Improvements  in  and  relating  to 
•  i in 1 1  ba<  tei  ies.     12.3. 14. 
This  application   refers  to  a  sectional  tappet  i..i 
stamp   batteries  and  is  in  everj   way  similar  to  an 
ordinary  tappet  except  in  that  it   is  in  halves      The 
halve*  are  held  together  by  two  dovetailed  grooves, 
which  frictionally  where  the  ordinary 

keys  .ii"  driven  in  ••"  the  gibs'. 
,c.      123/14.    Charles    Leonard    de   Wilde   K 

Improvements  in  m  relating  to  air  and  like  fluid 
compressors  and  exhausters.     19.3.1  I 
This  application  lias  reference  to  air  compressors 
and  the  1 1 U •■ ,  in  the  provision  of  one  or  more  pairs  ol 

multipl i-iiiin   ball    valves,   each    pair    being 

ed  togetliet  in  a  common  recess  in  the  machine 

ylinder  so  that  serves  for  the  inlet  valve  and 

the  other  for    the   outlet    valve,    substantially   ;i» 

.1 riln-.l. 

( '.  i     131/1 1.     Julian  Bjalmai  Lindholm.     Improve 

in. -m  -  in  process  of  producing  calci yanamide. 

3  14. 

Tbeapplici ilaims  the  patent  rights  of  s  i :ess 

i . . i  pro  lacing  calcium  cyanamide  fr alciun 

bide   and    nitrogen,   misting    in    using   u   calcium 

lint    ..i  liei  wise    ina.  ■     i  he 

c  i  lc ii  hide  to  n  Bnil  b  i  e,  anil  lia\ 

ing  the  nitrogen  act  upon  tl alcin atbide  al  an 

i  in  i  he  <aid   percent 
nbsorbin 
.        |32  ii      Lilian  Bjalmar  Lindholm.     Improve 

menta   in   pi bs  ..i    and  means  for  producing 

calcium  cyanamide      26  '■'•  1 1 
The  applicant  sets  forth  eight   claims  which  vary 
very  little  from  one  another,     The  aim  ol  the  appli 
runt   is,   while   working  at    n    high  temperature  in 
order  to  facilitate  the  reaction   between  the 

in. I   nitrogen  al    the   -a time  to  prevent   the  din 

...  mi  i..n    ol    the    formed    cyanamide,    and    obtain 

tborougl ntact  ol   il rbide  with  the  nitrogen, 

and  for  this  pari he  uses  a  Bpeoiallj  constructed 

furnace  to  which  howevet  he  does  not   limit  himself. 
134  1 1      sunn.-:    Dougl       Mi  Mi  ken       Vn  im- 
proved   air    lift    foi     circulating    and    mixing 

in  ii.-i  ill-  in  a  n-  in  li-ss  liquii 

This  application  has  referam 
Pachuca  or  Brown  type  which  arc  fitted  with  a  cen- 
tral tube  or  til  lift  pipe.    This  central  pipe  i    fitted 


withaseri f  valves,   which  can  open  outwardly 

due  to  internal  pressure  but  close  automatically  \f 
the  outward  pressure  is  greater.  These  valves  are 
litted  al  intervals  al  different  heights  from  the 
bottom  of  the  tube,  Hie  circulation  of  the  charge 
in  the  tank  i  herefore  commences  as  soon  as  the  level 
of  the  pulp  in  the  val  rises  to  the  lirst  valve  and  as 
el  of  the  pulp  rises  during  the  period  of  chant- 
he   lower  valve  am i tii-ally  closes  and   the 

live  comes  into  action  and   so  ,,n   until 
the  val  i-  filled. 

It  is  claimed  that  there  i~  an  improved  circulation 
of  the  materials  due  to  this  taking  place  at  various 
bo  that  there  is  no  settlement  at  any  time 
during  the  filling  or  discharging  period,  and  special 
mention  is  made  ol  the  advantage  of  tliis  when  the 
whole  product  of  sand  and  slime  is  treated  together 
in  the  agitating  process. 

rick  van    Dnzei   Longacre.      In 
improvement  in  regulators  for  fluid  com; 
1   14. 

application  refers  to  a  regulating  devio 
us.-  with  a  compressor  having  a  variable  unloading 
mechanism  consisting  of  an  adjustable  stop  mechan- 
ism  foi    preventing  the  unloader  from   loadin 
compressot  ab  ed  maximum. 

\  regulating  device  foi  use  with  aeon 
sistin^r  oi  a  series  of  clearance  chambers,   a   valve 

nanism    for    serially    throwing    sai.l     clea 

chambers  into  communication   with  tl mpressoi 

cylinder,  as  the  receiver  pressure  inc  eases,   and  a 
manually  adjust  ible  stop  mechanism  for  limiting  the 

closing  motion  of  the  said  valve  so  that  one  or "e  ol 

sai.l  chambers  are  always  in  c< tunication  with  the 

i ipressor  cj  linder. 

C        iv>  14.     Thomas    Krederick    Wall.     Improve 

m.-nts  relating  to  elect rically  operated  drills  ami 

othet     reciprocating   apparatus  ol    the   percus- 

-1..H  i\  pe     30  i  i  i 

Tliis  patent  application  is  ns  follows  : 

(1)  lii  electrically  operated  rock  drills  ami  othei 

reetprocatorj  apparatus  of  the  percussion  type,  the 

combination  with  a  pair  of  series  connected  solenoids, 

■  •ii.--  con ted   non-inductive  resist 

arranged  in  parallel  with  the  solenoids  ami 
ili.ii  intermediate  or  common  point  con- 
both  to  the  intermediate  or  common  point  of 

the   boI ids    in. I    in   a   controlling    switch    which 

..it  circuits  each  solenoid  ami  the 
n  in.lnctiv e  resistance   substant i .: 
desci  i 

in  electrically  operated  rock  ■  1  ril  1  -  ami  other 
reci| atorj  apparatus  of  the  percussion  type,  hav- 
ing a  series  arrangement  of  solenoids  with  non-in- 
i  i  in  the  preceding 
claim  the  arrangement  of  the  solenoids  in  separate 
.uses  ,,t  magnetic  material,  substantially  as  and  for 
i  he  pui  po-e  described. 

190  l  l       Jose  I   Carl    Steinbnch.      Dei ,■ 
automatically  stopping  electrically  driven  hoists 

when  the  speed  deviates  front  th rrect   value 

during  ret  ardation.     30  l  1 1. 
This   specification   relates   to    improvements    and 
additions  to  the  control  apparatus,  covered   by  the 
Inventor's   existing    Transvaal    Palenl    No.    668  il 

Tl bjeel  of  the  invention  is  to  stop  winding  motors 

in. in-   gentlj    than    was    | ible    with    the    device 

described  in  the  curlier  patent. 
The  more  gradual  stopping  is  obtained  by  slowly 

ami  automatically  bringing  back  tin ntrol  level  to 

the  neutral  position,  whereby  the  rotor  resistance  i- 
increased  and,  il  necessary,  tie-  bringing  back  oi  the 
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control  levei-  is  carried  beyond  the  neutral  point  so 
aa  to  apply  reverse  current.  In  the  earlier  patent 
the  winding  motor  was  suddenly  brought  to  rest  by 
the  cutting  oft'  of  the  main  supply  ami  the  applica- 
tion of  the  brakes. 

A  small  auxiliary  generator  driven  from  the  hoist 
motor  is  used  a*  in  the  former  invention,  and  the 
automatic  movements  of  the  control  lever  are  carried 
out  by  mean-  of  compressed  air  with  valves  con- 
trolled by  an  auxiliary  circuit. 

•(C)  197/14.  William  Armor  Stedman.  Improve- 
ments in  and  relating  to  filtering  apparatus. 
7  o.M. 
The  above  patent  refers  to  an  improvement  in 
filter  leaves  of  the  kind  in  which  material  is  deposited 
on  either  side  of  a  porous  or  cellular  supporting 
member  which  prevents  the  liker  from  collapsing 
when  the  pressure  between  the  sheets  of  lilter 
material  is  reduced  :  more  particularly  the  invention 
has  reference  to  filter  leaves  of  the  type  in  which  the 
slime  rake  is  dislodged  without  the  use  of  internal 
pressure  tending  to  distend  the  Miter  material. 
Advantage  is  taken  of  the  discovery  that  if  the 
interior  of  the  filter  lea*  is  entirely  tilled  with  water 
so  as  to  saturate  the  entire  surface  of  the  filter  leaf 
when  the  slime  cakes  are  thereon,  these  will  quickly 
fall  off.  And  as  the  cakes  do  tend  to  more  closely 
adhere  to  the  filter  material  if  the  external  pressure 
is  in  excess  of  the  internal  pressure,  it  is  the  purpose 
of  this  invention  to  equalise  the  hydrostatic  pres- 
sure on  both  sides  of  the  filter  material  durinp  t  lie 
dislodging  operation.  This  is  attained  by  allowing 
the  lower  edges  of  the  lilter  material  to  hang  loosely 
down  below  the  bottom  frame  member,  thereby 
forming  flaps  which  act  as  flap  valves,  closing  under 
vacuum,  but  nevertheless  enabling  the  liquid  for 
dislodging  the  cakes  to  readily  flow  from  inside  out- 
wards should  the  pressure  inside  exceed  the  outside, 
while  preventing  access  of  liquid  from  outside  to  the 
interior  of  the  filter  leaf,  except  through  its  surface 
during  the  time  that  suction  is  applied.  As  the 
filter  material  is  open  across  the  bottom  any  foreign 
matter  depositing  on  the  cocoa-mat  filler  will  find  a 
ready  passage  out  of  the  leaf,  thus  greatly  avoiding 
the  choking  troubles  now  being  experienced  with 
the  leaves  in  use.  The  discharge  of  the  cake  is 
obtained  by  admitting  water  to  the  interior  of  the 
leaf  by  means  of  a  funnel  conveniently  placed,  the 
air  escaping  through  a  pipe  provided  with  a  ball 
valve,  also  conveniently  placed.  As  the  water  rises 
in  the  leaf  the  entire  surface  of  the  filter  medium  i- 
saturated,  and  when  the  inside  pressure  has  become 
substantially  equal  to  the  outside  pressure  the  Haps 
at  the  bottom  open,  and  allow  communication 
between  the  external  and  internal  water,  thus 
equalising  the  external  pressure.  The  cakes  will 
then  be  rapidly  dislodged. 

These  leaves  can  be  applied  to  any  of  the  present 
stationary  vacuum  filters. 

•(C)  198/14.  Charles  Butters.  Improvements  in 
and  relating  to  filtering  processes  ami  apparatus. 
7.5.14. 

This  application  refers  to  a  process  of  filtering 
slime,  and  an  improved  filter  leaf.  The  process  j_ 
based  upon  the  effects  produced  during  filtering  by 
the  adoption  of  a  new  construction  of  filter  leaf  by 
means  of  which  it  is  possible  to  equalise  the  external 
and  internal  liquid  pressure  while  the  said  leaf  is 
submerged,  thus  facilitating  the  removal  of  the 
slime  cake  formed  on  the  leaf. 


(C  i     199/14.      Charles   Butters.      Improvements  in 
and  relating  to  filtering  processes  and  apparatus. 

The  above  application  refers  to  the  construction  of 
a  filter  leaf  for  the  purpose  of  filtering  slime  pulp, 
which  will  permit  an  easy  cake  dislodgment.  The 
moisture  of  the  cake  is  withdrawn  as  completely  and 
rapidly  as  possible,  by  maintaining  the  maximum 
possible  vacuum  within  the  leaf  for  a  time  while  the 
leaf  with  a  cake  thereon  is  suspended  in  air.  After 
the  cake  is  thus  specially  dried  water  is  Hooded 
down  on  to  tie-  i-.ike  while  the  vacuum  is  at  the 
same  t'me  relieved,  the  cake  being  thereby  dislodged 
from  the  filtering  surface. 

The  filter  cloths  used  in  this  leaf  are  comparatively 
light;  the  filler  of  the  leaf  is  preferably  coco-mat. 
The   superimposed    lilter   cloth    is   open    across    the 
bottom,   and   extends  a  short   distance  below   the 
frame   of   the  leaf.      The  open  portions   will  close 
automatically  when  vacuum  is  turned  on  the  leaf. 
(('.)      219/14.      Robert    Farmer.       Improvements   in 
controlling  means  for  winding,  hoisting,  hauling 
and  similar  engines,  electric  hoists  or  the  like. 
15.5.14. 
This  application  is  for  the  employment  of  a  com- 
pound lever  whereby  the  throttle  valve  or  its  equiva- 
lent, and  the  valves  or  their  equivalent  which  con- 
trol  the  brake  gear,   are  simultaneously  operated. 
'flic-,,  levels  can   also  be  operated  independently  as 
well.     The  application  also  provides  for  the  closing 
of  the  throttle  valve  and  the  putting  on  of  the  brakes 
should  anything  happen  to  the  driver  during  hoist- 
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Mining. 

Compiled  by  C.  H.  M.  Kiscii.  F.M.Cbart.Inst.P.A. 
(London),  Johannesburg  (Member). 

(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
qiven  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 

(P.)  179/14.  Edward  James  Ryan  (1),  Thomas 
Quig  Ryan  (2).  Improvements  in  means  for  enclos 
ing  lamp  and  like  flames.     27.4.14. 

(P.)  180/14.  William  Arthur  Caldecott.  Im- 
provements in  the  treatment  of  acid  or  corrosive 
water.     -27.4.14. 

(C.)  182/14.  Francis  Henry  le  Sueur.  A  means 
for  opening  and  closing  gates  and  the  like  from  a 
distance.     28.4.14. 

(P.)  183/14.  William  Jones  (1).  Cyril  Heyland 
Browne  (2).  Improvements  in  cam  shafts  and  the 
like.     -28. 4. 14. 

(P.)  184/14.  Joseph  Patrick  Cunniff.  Improve- 
ments in  safety  catches  for  use  on  skips,  cages  work- 
ing in  vertical  shafts,  lifts  and  the  like.     29.4.14. 

(['. )  1S6/14.  Stephen  Masters.  Improvements 
in  means  for  indicating  movements  of  motor  cars 
and  the  like.     30.4.14. 

(C.)  187  14.  Thomas  Coleman  (1),  Frank  Cole- 
man (2).  Improvements  in  the  method  and  means 
for  drying  and  heating  sand,  stone  grit  or  other 
materials.     30.4.14. 

(C)  189/14.  Thomas  Frederick  Wall.  Improve- 
ments relating  to  electrically  operated   drills  and 


of  Sout/i  Julj   I!»I4 


caasion  type. 
30.4  it 

190/14.    Jo  -  Device  foi 

ping    electrically    driven    li"i-t- 

when  the  sp I  deviate*  from  the  correct  *  =•!»»•-  dnr- 

... latum.     30.4.1*. 
(P.)     191/14.     James    Howard   Vivian.     In. 

.1   supplying  Quid  to  drill   holes. 
1.5.14. 

192  I  I.     Frederick   Ch  tries    William    I 
in  shovels  and  t lie  Ilk.-.      1.5. 14. 
i      Henry  Tyzzer.     An  improved  device 
rete,    earthwork    and    the   like. 
1.5  I  I 

(C.  i     195  It       M  mta  in 

.ii   relating  I  u  tiona 

bel  we. mi  I >_v ■  1 1  ■••_:•- r i  anil  n(  Ii  II. 

i      i .  i    ' ..     io  Mai   '.in     1 1,    Mai 
Wireless  Telegraph  Company,  Limited  (2).  Im| 
meats  in  transmitters  for  wireless  telegraphy.  7.5.14. 
197  ii       William    Armor    Stedman.      Im- 
provements in  and    relating  to  littering  apparatus. 
T..VM 

,        198,  199, '20014.    Charles  Butters.     Improve- 
ments  in   and    relating    to    filtering    proci -  and 

apparal  ns.     7  ..">.  I  I 

301  il.      George    \i •      Improvements  in 

I  bearing  material.  7.5. 1 I 
£12/14  Waltei  Edwin  Trent.  Separating 
u-       7  .">  1  I. 

i      Waltei   Albert  Sheriff.    Teh  scopic 
machine  hni       B.5.14 

_'i  ii      James  Whytock.     Improvements  in 
elastic  or  resilient  wheels.     B.5.14. 

209  1 1.      Alexandei    Kunciman    Foj  er.      A 
new  "i  improved  shower  hath  apparatus.     9.5.14. 

ismund  Rudolf  James  Maynard. 
Improvements  in  methods  and  apparatus  for  coal  cut- 
1.6.14 

'        214  ii      Henry  Tl >;i-  Durant.     In, 

menta in  or  relating  to  il xtracti f  zinc  from 

i  i  ."i  II 
•:     ii       Lewis  Condicl    Bayles.      Improve- 
menu  in  Bui  I  1 1.5. 1 1. 

■  i    iedi ich  Mausser.     Pr --  foi  the 

pi  ion   "i  dilute   nil  i 
II  :.  Ii 

[P.)    JI7  ii      Henry  Candy  (1),  William  Voung 
('_'!.     Improvemenl  traction  and 

arrange "?  ma  used  in  milling 

battel  ii 

219  1 1      Robei  I    I      mei      Iropro\  ements  in 
hauling  ami 

sirailai  engi ,  electric  hoi  tsoi  the  like      16.5.1  I. 

Pottei       Improve- 
luid  to  rock  drilling 
tools.     Ifl 
(P.  i     '.'i  i  i      w  illiam  I  Improve 

(P.)    -"-'ii      :  trmoor  Hall 

C_'i.     improve nl  -  io  coin  pi  S.5.14 

(P.)     129  I '      II  Improvements    in 

ili>-  i  es  at  used  in  mines, 

drill. 

i 
foi  hollow  ii-  k  drub 
:  M    rtyn  Wil- 
liam G ge  Holford  (2).     Improvemi  nt 

baling  tank-.    27  S  14. 


i  l.      Daniel   Shaw  Waugh.      luipi 
menta  in  drilling  machines.     28.5.14. 

(P.)     J.;.".  14.      R.   vim    l'owys.      Improved   chain 
drive  foi  mechanical  haulages,  etc.     30.6. 14. 

236  14.     Daniel  Corlett.    A  new  i\| i  rope 

grin     3.6.14. 

237/14.      Guglielmo    Marconi   (I).    William 
\  Eutwistle  (2),  Marconi's  Wireless  Teleg 
Company,    Limited    (3).     Improvements    in    trans 
formers  foi  high  frequency  currents.     1.6  II 

38/14.      '  'lenient.    Graaff.      Chemical    Bre 
extinguishers.     4.6. 1 1. 

C       239     ■      5  Michael  Schenkein  (1  .  ■ 

Paul  Richard  Lehmai  n  (2).   Gem  polishing  machine. 
1.6.14. 

244  14.  Henrj  Lnmley  Harland.  Improve 
i n en t-  in  Btaiup guide*.     6.6.14 

245/14.  Henrj  Lnmley  Harland.  Improve 
menta  in  securing  mortar  box  acreena.    6.6.14. 

247/14.  Bdgai  Arthur  Aahcroft.  Improve- 
menta  in  the  production  of  alkali  metal  alloys  bj 
tlm  electrolysis  of  alkali  hydroxide  in  the  molten 
.-lule.  and  in  the  olitainmenl  therefrom  of  alkali 
metals  and  alkali  metal  compounds.     B  6.14. 

i         J  i >  14.      Improvements   in   the  electrolytic 
in. mill. in  are  "I  alkali  metals.     8.6. 14. 

P       249  1  I.     Arthur  Edward  Dowling  (1),  Arlhui 
Edward  Reynolds  (2).     Improvements  in  lining 

il nda  of  tube  mill-.     8.6.14. 

251  1 1.     Charles  Hansen  (1  .   Kinmeai 
Christie    (2).     Improvements    in    water    supplying 
attachments  for  rock  drills.     9.6.14. 

(C.)    252/14.     Herlierl    Krood.     Improvements   in 
and  relating  to  brake  blocks  and  the  like.     1 1.6. 14 
1        253  ii      George    Wilbni    Arnold,     improve 
men i-  in  ore  concentrating  machines.     11.6.14. 


Changes  of  Address. 


Memberi  and  Associate!  are  requested  to  notify  tin 
■a  of    any  change   in  add 
oth*  rv  iranti 

■  i  thouldbe  notified 
at  one*  of  non  and  Notices, 


i  Rielfontein  :    Prestia   Mines, 

\  .  via  Sekondi,  i  lold  i  ...i-t  Colon]  .  \\  • 

l>  .  to  I".  Dam  Si, .•,(.  District  Township, 
dorp 
In  ..i  mi  ut  in  .    \v     l;  .         Australia  :   i  o  Bank  ol 

Adelaide,  II,  Leadenliall  Stieet,  I Ion,  E.C 

.1  imi  s,   \\     II.   T  .   '     Miiiini    LiMlge,   I,  ' 

w 
KINO,    \  Nigel     KnightaDei  p,  Ltd  .  P.  0.  Bi 

l  13,  i  i.-i  miston. 
Mai  ku  .   i.    .i  Street,    <  Ittawa, 

t'n  1 1 
Mmiii.  i.  .     ■.  Cleveland;    Village    Deep,   Ltd  . 
P.  n    llu<   iiir.i.  Johannesburg. 

ihanneaburg  :  Macha 
'        Ltd.,  Potchefstroom. 

M       I  Johannesburg  .     i  o   T.    -I 

Nicho  I  Kunnymeade,    Statioi 

Id  «ale,  near  Hull.  England. 
N  i  \  i  .    W  2233,    Keii 

Berkeley,  California,  I  .8  A 
l'Ain  iii.  \v  ,     ..  Jepi  I 

i.    M    i  ....  p.  u.  |!.,\  98,  Langla 

S.  A         I'"    Box  II,  Maraiabnrg, 
P.  ii   Box  6034,  Johannesburg. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
August  15  th,   1914. 

The  Ordinary  General  Meeting  of  the 
Society  was  held,  in  the  South  African  School 
<>f  Mines  and  Technology  Building,  Johan- 
nesburg, on  Saturday,  August  15th,  Prof.  G. 
II.  Stanley  (President)  in  the  Chair.  There 
Were  alsi  i  present : 

28  Members:  Prof.  J.  A.  Wilkinson, 
Messrs.  E.  Pam,  J.  E.  Thomas,  E.  A.  Barry, 
Prof.  J.  S.  Cellier,  .T.  Graj  11.  Meyer,  John 
§Vatson,  H.  A.  White,  E.  G.  Bevington,  W. 
K.  Dowling  (Members  of  Council),  H.  E. 
Adam,  A.  S.  Allam,  S.  Beaton,  W.  Beaver, 
H.  D.  Bell,  J.  Chilton.  J.  M.  Dixon,  C.  J. 
Grav,  B.  J.  Hastings,  G.  Melvill,  J.  M. 
Weill,  S.  Newton,  J.  F.  Pyles,  D.  P.  Scott, 
W.   E.  Thorpe,  and  E.  M.  Weston. 

11  Associates  and  Students:  Messrs.  X. 
B.  Aiiiof,  M.  J.  Dennehy,  0.  A.  Gerber,  J. 
Gibson,  W.  Human,  A.  King,  S.  E.  Willows- 
Muniii,  1).  Xieholas,  F.  J.  Pooler,  H.  Eus- 
den,  ;ind  !'.  Scatterty. 

9  Visitors,  and  Fred  Rowland  (Secretary) 

MINUTES. 

Tlie  Minutes  of  the  Annual  General  Meet- 
ing were  confirmed. 

FINANCIAL    STATEMENT. 

The  President:  I  will  now  ask  the  Secre- 
tary to  road  the  Financial  Statement  of  the 
Society  for  the  past  year,  which,  owing  to 
i In-  Secretary's  illness,  had  to  be  lei 
from  the  Annual  Meeting.  The  Statement, 
printed  on  the  next  page,  was  then  read. 

The  President:  I  am  afraid  there  is  not 
very  much  cause  for  congratulation  on  the 
Balance  Sheet  which  has  just  been  read,  but 
it  was  a  very  exceptional  year,  and,  on  the 
whole,  1  think  we  can  be  "lad  it  was  no  worse. 


\  good  deal  of  the  apparent  loss  was  .In,'  to 
writing  oh  on  the  stock  of  Transact  ions. 
That  will  not  occur  again:  so,  \  ith  certain 
economies  which  we  propose  to  eSecl  in  this 
year,  the  expenditure  should  at  least,  he  met. 
I  would  like  to  move  the  adoption  of  the 
Financial  Statement . 

Prof  J.  A.  Wilkinson  (Vice-President) 
seconded,  and  the  Financial  Statement  was 
adop  t ed . 

NEW    MEMBERS. 

\l       is.  .las.  Cray  and  F.   .1.  Pooler  were 

i   elected  scrutineers,  and  after  their  scrutiny 

I   of  the  ballot  papers,  the  President  declared 

1  that  the  candidates  for  membership  had  been 

elected  as  £i  illows  : — 

Dobbie,  Thomas,  70,  Becker  Street,  Veoville, 
Johannesburg.     Metallurgist. 

Martin,  Henry  Rose,  73,  Browning  Street,  Fair- 
view.     Cyanide  Manager. 

Nettleton,  Stanley,  P.  O.  Box  2704,  Johannes- 
burg,    Mining  Engineer. 

The  Secretary  announced  that  since  the 
last   meeting  of  the   Society    the    following 
:    Associates  and  Students  had  been  admitted 
by  the  Council : — 

As  Associates — 
Banks,  Robert,  Westralia  Mine,  Mount  Morgan, 

Western  Australia.     Metallurgist. 
GOURLET,  John  M.,  Brakpan   Mines,  Ltd.,  1'.    0. 

Box  •",  Brakpan.     Ambulance  Officer. 
Keay,  Alexander  Ramsay,  Brakpan  Mine-.,  Ltd., 
1'.  0.  Box  3,  Brakpan.     Assistant  Assayer. 

As  Students 
Campbell,  John  James,  S.A.  School  of  Mine-,  and 
Technology,     !'.    <>.    Box     117H,   Julia isburg. 

SI  10  loo  1  . 

Vieux,  Jean  li  .  S.A.  School  of  Mines  and  Techno- 
logy, P.  0.  liox  3911,  Johannesburg. 

General  Business. 

the  european  war. 
The  President:  It  is  only  right  thai  at  this 
meeting  -  tee  should  be  made  to 

the  war  in  which  Great  Britain  and  the  Colo- 
nics arc  unfortunately  engaged.     Sou  know 
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that    the    Imperial    Government     is    asking 

that,  as  far  as  possible,  everything  shall  go 

i  i  iii  a  normal  manner. 

We   read  in  the   papers  that   the   motto   in 

Britain  is:   "Business  as  usual";  and,   so 

fai   as  we  ran.  with  the  assistance  of  mem- 

this   S  '   et\    intends  i  i  ad    up  I  i  thai 

motto.     At  the  same  time,  1  think  we  should 

i  i      i  rnmcnt   thai    an;    a   sistanee 

which  tin-   -  ;  a  So  iet\ .  or  as  indi- 

\  iduals,  can  .  ve  to  the  Gove  rnmenl   al   this 

time   will  be   rendered  with   all   the  willing- 

ble.     (Applause. 

VISIT    TO    Dl      BEERS 

The  President:  There  is  one  matter  thai 
we  might  attend  to  now,  and  thai  is  the 
excursion  to  De  Beers  Mines  at  Kimberley. 
Jt   will  be  '!   that  we  had   a  very 

lial  invitation,  and  1   am  only  sorn   that 
Fev    avail    it  hemseh  es  of  it .     The   tew 
who  did  go  had  a  ver\  go  "I  tiwie  indeed;  and 
I  think  that  this  meeting  should  pass  a  hi 

of    thanks    to    the    management     and 
De  E  E<  r  their  invitation  and 

for  the   facilil  ■  d   during   the    visit . 

This  was  passed  with  acclamation. 

BIRTHDAV.    HONOURS. 

The    President:    There    is    another    point 
which,  I  think,  will  give  the  members  of  tins 
considerable  pleasure.      In   the   last 
list  of   Birthday   Honours  two  of  our  honor- 
ary members — Mr.  R.  A.  S.  Redmayne  and 
Br.    T.     K.     Rose — received   the  honour  of 
Knighthood.      Dr.    Rose    (who   is   the    Chief 
i  if   the    li"\  al   Mint  I    in   particular, 
en   extremely   kind    to   manj    ot    our 
members  visiting  England.     He  has  d  me  all 
in  his  power  to  make  their  visit    enjoyable 
and  t     assist  them  in  everv  way  during  their 
Hsits,  and.  further,  he  has  taken  a  greal  deal 
m  trouble  in  seeing  that  the  medals  which 
tkr   Society  has  presented  at    various  times 
feve  been  satisfac tori);  executed  in  England, 
je,  therefore,  that  a  very  heart's  vote 
■  1 1  iil,ii  i  t)  be  passed  t  i  Sir  T.  Kirke 
ad  Sir  R.  A.  S.  Redmayne.      This  was 
manimously. 

tuee  mill  t:xi>s. 
Mr.   J.   F.   Pyles      Member):     Uu  mines 
where  worn-out   Osborn   liner  liars   tire  care- 
fully  conserved   for  reinforcing    othet 
nf  tube-mill  liners,  the  fi  11  >u  in"  di  3i 
■  \  steel  end  linet    i 

;  ni>r  is  built  round  <i  •  slee\  -  , 

uld  he  1:'.  in.  thick.     The  annular 


t  of  6  in.  chert  blocks, 

tli,'  remaining  space  being  filled  with  alter- 
nate layers  of  scrap  steel  cut  to  6  in.  lengths 
and  1  in.  pine  b  iard  -. 

The  procedure  in  building  the  liner  is  as 
follow  I  place  the  casting  or  sleeve  in 

ion,  then  build  in  the  outer  layer  of 
chert  blocks,  which  have  been  previously 
shaped  to  tit  the  mill.  These  blocks  are 
I'k. red  in  the  mill  with  Portland  or  magne- 
site  cement  and  keyed  in  position.  A  layer 
t  6  in  pegs  is  then  put  in  with  their  axes 
parallel  to  the  sleeve  and  then-  sides  touching 
each  other,  and  embedded  iu  mortar.  Next 
a  board  1  in.  thick  and  0  in.  wide,  touching 
the  chert  circle  at  each  end,  is  laid  on  the 
pegs  and  tapped  into  place.  Mortar  is  placi  d 
id  the  next  r< iw  i if  pegs  em- 
bedded in  it ,  and  so  "ii  until  the  liner  is  com- 
pleted. The  work  of  building  this  end  liner 
will  occupy  one  mason  for  half  a  day. 
Tin'  end  has  the  following  points  to  recom- 

i    il        Ii     is    inexpensive,    both    as    to 

i  ial  and  labour,  and  is  quickly  and  easih 

installed.     Owing  to  the  w 1  abs  >rbing  the 

moisture  from  the  cement,  the  md  dries  in 
a    much   shorter  time  than   if  onh    steel   or 

used.     The  swelling  of  the  w 1 

wedges  the  whole  so  tighth   that  all  danger 
of  the  end,  or  an>   part  of  it,  coming  oul   is 
bviated. 
The  life  of  the  outlet  end  will  be  materially 

ased  by  staggering  the  wood  and  iron. 
This  may  be  done  bj  cutting  the  1  in.  hoard 
into   pieces   G   in.    square.       Each    row-   is   then 

made  h\  alternating  6  in.  ol  steel  with  a  0 
in.  piece,  and  arranging    the    rows    so    that 


the  Arrangement  of  Pegs  in  both  t  lie 
Staggered  and  Straight   I. 


77..  y..  > 


(iu-li  pii 

The  writer  does  ao1  claim  that  the  idea  «.f 
-mill  liners  is 
-  know- 
al    utility     Ikis    h 
previouslj   \\  i t ! i  regard  t"  tu 
end  liners. 

The  I  his   end   liner  n 

firstly,  bj  the  m  istalling 


The  President:  \  are  just 

the  thing  we  wanl 

:  •    other 

.in,-  field. 


Mr.  J.  E.  Thomas     I;      Presideni 

.-   while    I'i  .  f.    i  > .    II.    Stanlej 


I'RESIDEXTI  \l-    AI'l-i  I  — 


];■..   I'rof.  G.  II.  Si  vnli  v,   V.B.S.M.,  I    '■  M.M. 


'I    mj    ver 

•      I our    which     tins 

has  conferred  upon  me  bj 
sident  ;   but   during  the  tu<> 
which  have  elapsed  since  mj  election  I  have 
al  times  :ilm<>>t  wished  thai  tl 
fallen  upon   someone  else.     Thi 

this,  ol  i •se,  is  thai  an  inaugural  address 

is  expected,  und  it  is  ind  ult  mat- 

ter to  si  ble  subject,  and,  having 

.it    justice   t"   it    in 
the    time   available    for   preparation.        The 
ol   the   las!    fortnight,   too,  have  ii"t 
nducive  to  thai   mental  atn 
in  which  such 

•  ral    survej    ol    the    h 

:n  the  allied 
with  w  hich  \\  ■  deal,  or  anj 
them,  t"  be  effective  would  occupy  too 
luiicli  time;  and  if  kepi  within  reasonable 
limits  in  that  connection,  would  be  inerelj 
ng  what  must  be  already  Familiar 
to  vou, 

devote   m\ 
firstly .  to  a   consideration  ..f    the    laws    "I 
crushing  and,   secondly,   to  advocai 
subject    which    I   have   verj    much  ;it   heart, 
namely  .   ri  nearcli  nection    u  it  li 

the  mineral  industry  ol  this 

'»  i  i  i  . 

been    a 
\  erj    consul. 

bet  u . .  ■ 

l;,U  B  "    Of    IUttil 

'  i       Das 

Zcrkleinern)  ol  hi*  I 
published    in 

I  ,  rhiiltti 

i.  It  n  . ' 


i 
derlii 

dvnn 

ti  r  Theilui)'  In-   Bruch- 

u    hervorgchen,     -  i    stehl    di  r    I 

flacheu/.uwachs     im  x 

mil   .1.  i    zahl  di  ii  Thoiluu- 

ulso  audi   mit   dcr  dasr.u  erforderlichen 

I     tl;.  i  •  .Hows  : 

The  work   i  in  ii  I  uearh 

proportional   to  the  degree  ol   reduction    nr 
inversely   proportional  t<>  the  reduction  < | » i « •  - 
tients,"  and  "  i 
duction  is  directly  proportional  t<>  the  sur- 

iii    ,.;lc-ll    cl(  . 

two  ture   planes   result,    th< 

In .  i •  1 1  \   proportii mal  t«i  the 
number  ol   cleavages  taking  place,    ai 
the  work   necessan    th 

Reduction-quo- 

li.ni 

resulting   cube    I  the  original 

men!  ;   thai 

the  v.  portioi 

■ 
recipi  rs   crushed 

lich  t.  rms  carries  n  more  <>li\  kws 

In     i  the     word 

ml  1 

but   - 

mount   ni  wi 

doubt 

I 

■ 


ina    mil 
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the  original  publical  i<  in  *)  is  I  haf  '  Tin 
energy  required  for  producing  antilogous 
changes  of  configuration  of  geometrically 
similar  bodies  of  equal  techtiological  siait 
banes  as  the  volume  o\  weights  of  those 
bodit  s."  i  luii  ingi  r's  bodies  are  not  geo- 
metrically similar,  the  first  fracture  plane 
producing  a  flat  slab,  i 

Much  has  been  written,  and  by  notable 
authorities,  in  support  of  one  or  other  of 
tiii  i  thei  iries .  accompanied  by  as  much 
experimental  proof  on  the  our  behalf  as  on 
il tlicr,  and   it    is  consequently    o   matter 


variable  quantity.  It  is  th. 
sary,  Eor  comparison,  to  deduce  from  Kick's 
law  an  expression  oi  the  same  nature  as 
Etittinger's,  dealing  with  a  constant  total 
quantity  and  referring  the  work  necessary 
for  reduction  to  the  linear  dimensions  of 
the  particles  produced,  which,  since  tins  is 
commonly  defined  as  a  result  of  sifting 
through  screens  of  certain  apertures,  or  by 
other  direct  linear  measurement,  seems  to 
be  most  useful  for  practical  employment. 
Such  an  expression  I  propose  to  bring  be- 
fore you  to-night. 


Die  Arbeitsgrofsen  stehen  daher  nahezu  im  geraden 
Verhaltnisse  zutn  Zerkleinerungsgrade  oder  im  verkehrten 
Verhaltnisse  der  Zerkleinerungsquotienten. 

Erzeugt  man  z.  B.  aus  zwei  einzolligen  Steinwiirfeln  kleinere  Wiir- 
fel,  und  zwar  aus  dero  eiuen  solche  von  J,  aus  dem  andern  von  .^  Zoll 
Seitenkanten-Lange,  so  wird  zur  Theilung  im  zweiten  Falle  nahe  vier- 
mal  so  viel  Arbeit  benothiget  als  im  ersten   Falle. 

In  der  Praxis  erfolgt  zwar  die  Zerkleinerung  nicht  in  regelmafsi- 
gen,  eondern  in  ganz  unformlichen  Fragmeuten,  und  es  entfallen  aulser 
den  Stflcken  vom  gewiinschten  Zerkleinerungsgrade  noch  eine  Menge 
anderer  von  einem  vie]  grofseren  Zerkleinerungsgrade:  der  zu  eiaem 
gewisaeu  Zerkleinerungsgrade  erforderliche  Arbeitsaufwand  wird  daher 
absolut  genommen  grofser  sein ,  als  bei  einer  regelmafsigen  Zerkleine- 
rung, aber  verhaltnifsmafsig  wird  in  zwei  verschiedenen  Zerkleineruugs- 
f&llen  der  Arbeitsaufwand  gleichfalls  nahezu  dem  Zerklei- 
nerungsgrade proportional  sein. 

Man  kann  auch  sagen : 

Die  zum  Zerkleinern  erforderliche  Kraft  steht  mit  dem 
Oberflachenzu  wacbse  in  geradem  Verhaltnisse;  denn  da  aus 
jeder  Theilung  zwei  gleiche  Bruchflachen  hervorgehen,  so  steht  der 
Oberflachenzuwachs  im  geradeu  Verhaltnisse  mit  der  Zahl  der  stattge- 
fundenen  Theilungen,  also  auch  mit  der  dazu  erforderlichen  Arbeit. 


hotographic  reproduction  of  porl 
er  that  most  people  \  iew  the 


of  considerable  obscur- 


foi-  small  w i  in 
position 
ity. 

At  first,  comparison  is  somewhat  difficult, 
because  the  two  laws  do  nof  deal  with  the 
same  set  of  circumstances.  Rittinger  starts 
with  a  piece  of  ore  of  a  certain  size  and 
compares  the  work  don.'  in  breaking  it  into 
of  other  sizes,  while  Kick,  on  the 
other  hand,  compares  the  work"  required  to 
break,  in  a  similar  manner,  pieces  of  ore 
&f  different  sizes.     In  short,  Rittinger  refers 

to  a   constant   total   quantity,   and   Kick   to   a 


•  "  Dos  Gesetz  der  proportionate!!  Widerstande,"  bj  1". 
Published  in  I    ip/i.    1885,  bj  Arthur  Felix. 


t  ion  of  p.  '_'u  "  Aufbereitungskunde.1 

Rittinger's  proof,  adopted  also  by  Rich- 
ards in  his  monumental  work  on  "  Ore- 
dressing,"  is,  of  course,  familial-  to  all  who 
have  studied  the  subject,  but  it  may  be 
well  for  the  sake  of  completeness  to  run 
.  e,  i  i    ii   aga  in  here, 

1 1  we  consider  a  cube  of  rod;  of  edge  s, 
and  adopt  Rittinger's  assumption  that  A  ft. 
lbs.  of  work-  are  required  to  rupture  it  alone 
a  plane  parallel  to  two  opposite  faces. 
Then,  according  to  Rittinger,  3  A  ft.  lbs.  are 
required  to  break  it  alone;  :'>  planes  at  right 

-    le    i a-  another  to  form  *  cubes  of  — 

edge,  and  similarly 
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6A    ft.    11>.    t'i   Weak    along    6  \  form 

'.'7 

ft.    lb.   to   break    along    9    planes    t'>    form 
c,  i  cubes  of  -  •■ 
21A   ft.  Hi.   to  break  along   2]   planes  to  form 
512  dge. 

1  )  it.  Hi.  to  break  along 

f'iriii 

a 

1)  ft.  Hi.  to  break  along  '!  m      1  I  |il  u 

foi  !i 

III 

• 
The  rati  i  nl   work  required  to  break  to       or 

is  therefore   —         '  ,  or  net 

ing   1    when  n  and  m  are  assumed  to  be 

,  i.e.,  the  work  required  is  proportional  to 

hi 

the    reciprocals   of   the   reduc  ■!    diameters,    or 

diametei  -  crushed  to. 

Theii  rface involved  with  3  plani 

I8«! 
21      ..      12«s 

tli Iges  being  respectively    -,     and  and 

required  3A,  9A,  21A,    thi 
obviously     ■  sur- 

llittii ■.  rly   comparing   tl 

0    an     initial     si 

ami 
ork, 
A   ft.   lb., 

plane,  and  assun  I   pei 

unit  area  o  lane,  and  I 

Bimplj    to  the  si/.-  of  the 
.  or  i  he   linear  dimi  i  d  in 

tli*-  case  nf  a  squ 

When  a  li'"l\    is  com] 

the  applic  bviously  work  is 

done  and 

i  ude  ■  if  t  hi 

as  the  product  •  I 

As  the 

■    Mies 

more  an  I 

I 

which    lna; 

I.  The  foi 

IT  MtrgT, 


nown    in 
pi  rimental 
termination,   and   expi 
unit  area  (square  inch),  which  is  called  the 

a  cube 
!      .  and  the  work 
I'. 
\.  will  equ 

bi    unkni  iw  n 
in  tl.  \  will 

be  proportional  b 

.I  hy  a 

given 

so   for   the    pres 

in 
this  i  rds,  w    is  a 

fund 

and 
Kick's  law  '  ntly, 

■ 

'■  than  tli    •  •    nil 

strain 

to  the  point  of  rupture,  which  is  apparently 

nearly  true  fi  ir  such  brittle 

■ 

which    is   not    amply   confirmed    ' 

- 
f  Materials 

is  "ii  Rittii  _ 
and  coi 

Assume,  ■  lint  A  ft.  II  - 

quired  for  I 

thru  t.  |  the 

ising   the   fi 
applied  in  tl  ■     •  .  u  ill  re- 

quire  the   application 
s  ii   will   I 

'  :  ■     :  .in.'. 

qtientl' 

. 

iii  pn 
ducini  plane  at    i 

\    ft,    lbs 
deal   with, 
and  each  of  ;. 

-   for  pro- 

l   «  ill   be  as  in 

■ 

the  four  I  ntlv 

ft.    11. s         I    I 
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Now  consider  one  oi  the  resulting  8  cubes 
half  til.-  original  edge,  and  therefore  one- 
eighth  of  the  original  volume.  And  consider 
the  work  required  to  break  it  into  halves, 
;i  procedure  which  has  only  to  he  repeati  I 
on  four  of  them  to  produce  a  plane  of  the 
same  aren  as  one  of  the  original  three  planes 
of  fracture  which  produced  the  eight  cubes. 
I'lir  intensity  oi  stress  a1  rupture  remains 
;is  before,  therefore  since  the  area  of  the 
face  to  which  the  pressure  is  applied  is  one- 
fourth  that  of  an  original  cube  face,  the 
total   force    (stress)    is   one-fourth,    hut   the 

length   of  edge   is  -.,.   and   consequently  the 

deformation     (strain)    will    he    -   and   the    work 

l'V-       ,/      F.-V 
dmie  will  be   — '—  x     =__,     and    this    multi- 
4x2     2        16 

"tiplied   by   hair  gives   the   work   required  to 
produce  a  fracture  plane  of  the  original  area 

Ys-il 
s2  under  the  new  conditions  as   — - — ,  or  in- 

4 
stead   oi   inane  only  A  ft.  lbs.   it   is  only  half 
as  much  !     The  work  required  is  imt,  there- 
fore, proportional  to  the  increase  of  surface, 
though  the  force  is. 

According  to  Kick's  law,  a  cube  of  edge  s, 
and  volume  therefore  s3,  will  require  an 
amount  of  work  which  is  a  function  of  sa 
io  split  it  into  two  or  halve  it  ;  each  of  these 
halves  will  require  half  as  much  work  to 
again  halve  them,  and  so  on  :  the  work 
required  for  the  various  sizes  is  tabulated 
and  by  addition  of  these,  taking  into 
account  the  number  of  pieces  to  !"■ 
broken,  the  total  work  to  reduce  to  pieces 
of  any  fractional  size  of  the  original  can  be 
found.  For  instance,  the  total  work  re- 
quired  to  break  a  cube  oi  edge  s  into  cubes 


Of  Edge. 


similarly  f 


16 


Is  Proportional  ti 


Total 


0.3      4«3 
vs-3       lf,..S       3-7,3 

W(f, li^V-^-.-:^ 

64        128        256 


:;,■■ 
i  ■:.<■■ 


me  total  values  being  also  entered  in  the 
table,  together  with,  for  comparison,  the 
increase  of  surface  exposed 

An  inspection  oi  the  table  will  show  that 
quired   to   breal     from  one  size 


to  another  is  not  |iroport  iona  1  to  the  ratio 
of  the  original   to  the  final  diameter,   i.t  ., 

reciprocal    of    diameter    crushed    to,     ii.  o     to 

the  increase  ot  surface.  It  is,  however, 
obviously  proportional  to  the  logarithm  to 
the  base  2  of  the  reciprocal  of  the  diameter 

crushed  to,  and  hence,  of  course,  to  the 
common  logarithm  also.  The  "  law  "  may 
therefore  be  stated,  following  the  form  used 
by  Rittinger,  as  follows:  "The  work  is 
proportional  to  the  logarithm  of  the  reduc- 
tion quotient." 

I  should,  however,  prefer  to  amplify  this 
somewhat,  i.e.,  Tin  work  required  to  re- 
duce a  given  weighi  of  rock  from  one  size 
to  anotht  i   is  proportional  to  the  log  of  the 

—~ — 5—  diameter.  1  do  not  think  this  has 
final 

been  stated  previously,  in  either  form.  It 
does  not  matter  how  main  pieces  there  may 
be  of  the  original  size  in  the  given  weight, 
for  an  inspection  of  the  table  also  shows 
that  the  work  required  to  break  the  weight 
proportional  to  s3  in  any  sized  pieces,  fco 
pieces  '  ■  •■  '  that  size  is  constant.  It  will 
also  be  noted  fchal  from  the  first  two  figures 
of  resulting  increase  of  surface  it  appears 
as  if  the  work  would  also  be  proportional  to 
increasi  oi  surface,  though  based  on  Kick  ! 
and  might  be  taken  to  justify  Rittinger,  but 
as  the  comparison  proceeds  the  figures  be- 
come more  and  more  divergent.  Practically, 
it  shows  that  provided  the  degree  of  reduc- 
tion is  small,  experimental  results  mighl 
almost  be  in  accordance  with  the  Rittinger 
theory,  and  this  has  undoubtedly  given 
much  support  in  the  past.  As  the  size  of 
particles  diminishes,  however,  the  increase 
1  1  surface  is  much  more  rapid  than  the  work 
required  to  produce  it,  and  as  stated  bj 
Richards,  this  was  experimentally  found  to 
be  the  case  bj  Von  Reytt;  and  though  the 
hitter's  object  was  apparently  to  prove  the 
correctness  of  Rittinger's  law,  his  results, 
on  the  contrary,  tend  to  confirm  the  deduc- 
tions I  have  made  from  Kick's.  My  col- 
league, M  r.   I  ie  Ma  \ ,  has  been  g I  eni  >ugh 

to  put   all  this   into    pri  iper    mat  hems  tical 

form   as   follows  :  — 

Lei    W  =work  done  at  each  reduction  |      ks9) 
n  =  number  or  reductions. 

—  =  ratio    in    which   linear  dimensions  are 
r 

reduced  at  each  reduction. 
After  a  reductions,  linear  dimensions  an   reduced 
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Initial  diameter 


.\Iogr 


Initial  diameter 


log, 


Final  diameter  rr  Final  diameter 

Total  work  in  n  reductions  =  »\\  =  n/cs". 

i.e.,  Total  work  is  proportional  to  n. 

Initial  diameter 

Final  diameter 

and  since   /■  is  assumed   constant,   total   woik  is 

,   .      ,  Initial  diameter 

proportional  t"  log,n  

^10    Final  diameter 

In  an  endeavour  to  provi   one  or  the  other 
law   experimentally,    tests    were    made     by 

dropping  flint  pebbles  from  various  heights, 
as  suggested  by  Mr.  H.  A.  White,  to  ascer- 
tain the  heights  of  drop  which  would  suffice 
to  break  them.  Since  the  kinetic  energj  in 
a  falling  body  is  given  by  the  expres- 
sion  ~ J—   and  this  equals  the  weight  x  the 

height  of  drop,  and  the  power  required  to 
break  is  proportional,  according  to  Kick,  to 
M  (or  I> - 1,  the  velocity2  and  also  the  height 
of  fall  required  to  break  should  be  constant 
for  all  sizes,  i.e.,  K  x  weight=weight  x 
height  .'.  height  is  constant.  K  being  a 
constant  depending  on  tire  breaking 
strength.  According  to  Rittinger,  the  peb- 
bles should  require  energy  proportional  to 
weight    .       ..     weight 


I»-, 


to 


weight  x 


height,  whence  height  =  _ 
1) 
or,   the  height  should  be   inversely  propor- 
tional tn  the  diameter,  and,  therefore,  the 
larger  the  pebble  the  less  fall  it  should  re- 
quire to  break  it. 

About  30  pebbles  were  tested,  from  about 
one  inch  to  four  inches  diameter,  and 
though  they  certainly  did  not  all  require 
the  same  height  of  drop  to  cause  fracture. 
the  small  ones  did  nol  seem  to  require  a 
markedly  larger  drop  than  those  of  large 
sizi        Ml  broke  at  from  20  to  40  ft.,  thus  at 


Feet  Drop 

The  Weights  of  Pebbles  Broken  were 
in  Grammes. 

I'd 

125,  165,  ISO,  205,  300. 

25 

70,   130,   145.    165,    190,  -270,  280, 

330  and  350. 

30 

105.  115,  160,  290. 

35 

70,  85,  600. 

40 

80,  115,  120.  ISO,  670. 

All  the  pebbles  which  broke  at  the  falls 
stated  had  previously  failed  to  break  at  les- 
ser falls. 


This  certainlj  does  nol  support   Rittinger, 
and   illustrates    best     perhaps    the     \ 
difficulty   of    breaking    pieces   of     th( 
matt-rial  of  about  the  same  si  ;es,  doubtless 
due   to   small   differences   of   structure   and 
presence  ol  inequalities,  such  as  crai 
flaws,    although    care    was    taken     to     seleci 
them  as  uniform  in  appearance  as  possible. 

Objection  may  be  taken,  on  various 
grounds,  to  the  deductions  made,  e.g.,  that 
pieces  dealt  with  are  almost  certainlj  nol 
cubes,  but  of  various  irregular  shapes,  that 
thej  are  m  it  broken  by  halving,  that  break- 
ing is  effected  nol  by  crushing  but  bj  shear- 
ing, that  in  many  eases  breaking  is  effected 
by  impact  rather  than  by  a  slow  or  gradual 
application  of  force,  and  so  forth.  Some  ol 
these  objections  may  next  therefore  be  ex- 
amini  d.  1  have  already  referred  to  the 
assistant-"  rendered  in  a  consideration  oi 
the  laws  of  crushing— in  the  ore-treatment 
sense — by  that  branch  of  engineering  science 
known  as  "  Strength  of  .Materials."  The 
term  crushing  has  not  quite  the  same  sig- 
nificance as  in  our  subject,  for  as  soon  as 
the  material  is  broken  as  the  result  of  a 
certain  application  of  force  it  is  considered 
to  be  crushed,  while  we  in  ore-treatment 
may  have  to  apply  force  many  times  to 
reduce  the  size  of  the  resulting  particles  to 
the  required  extent.  "Strength  of  mate- 
rials" is  concerned  with  resistance  and  work 
done,  etc.,  mainly  before  fracture  occurs, 
and  chiefly  within  the  elastic  limit,  since 
the  material  under  test  is  required  to  resist 
fracture  in  use,  while  in  connection  with  ore 
crushing  problems  it  is  only  the  work  re- 
quired to  rupture  which  is  of  moment — any 
work  which  merely  deforms  without  fractur- 
ing being  so  much  wast.-.  Nevertheless,  the 
first  principles  underlying  the  consideration 
in  each  case  are  the  same,  and  as  much 
experimental  work  has  been  done  towards 
the  elucidation  of  the  laws  it  will  be  well  to 
know  some  of  the  conclusions  arrived  at. 

Martens*  states  that  resistance  to  crush- 
ing per  unit  area  is  dependent  upon  shape 
ol  cross  section  and  length  of  prism  and  for 
similar  sect  ii  in   prisms 

-8—a  +  f$  s'—  in  which  -  s  is  the  crushing  re- 
sistance, a  and  ji  are  constants,  area  is  a,  and  I 
is  the  length. 

Experimental  determinations  gave  thi 
value  of  a  as  several  times  />'.      In   I 

of  a  cube  s'-r  of  course  becomes   I,  and   for 

•  Haiidl k  of  Testing  Materials  (Transl  -u-il  In  Henning) 

Wiley  ,v  s,,ns,  New  \ 
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per  unit  area, 
ipes  it   inci 
some  extent  .  '<  invereelj   as 

the  length  {i.e.,  height).     This,  then,  intro- 

ssump- 
i  ion  made,  bul  since  r>  is  relatively  unim- 
portant, the  •  ffect  «  ill  be  small.     Thi 

of    c].-.,  .      winch     ot     COU1 

ed   as   introducing 

tainty   in   tin  !>-       Martens 

has  a  si  mpoi  tance   in 

■  ,11  also.  "  II  in  crushing  tests 
a  monolithic  cube  lias  strength  I.  the 
strength  falls  in  a  composite  block 

,  bi  tween   these 
are    no   bonds   at    all.    Inn    tins 
..!   bonds  w  ill  !»■  similar  in  i 
the  presence  ol  cli  a   block 

,,t  mineral,  though  presumablj  the 
will   not 

show,  though,  thai   smaller  particli 
to   sustain    less    crushing    force — per    unit 

though 
Morley* 
shows  that  tin-  shape  "I  pieci 
influence  on   the   work    required    to    break 
them,   for  in  I  idi  r  two  i 

shapes  shown,  ot  tin-  same  area  at 
thi  top.  Fig  II.  Both  will  break  under  the 
same  ap 

ously,  in  the  upper  part  i,   but   even  if  the 
in   1 .  which  it 
would   n"t    i"-.  obviously   tin-  smalli 


T 

1 
2 

s 

'■ 

— Ts~- 

tically,    ■ 

ork  required 

■    | 


more   tract  ures  i  it   the  lower  part 
si ill   required   to   break   tl  ng    pieces 

the  same  size  as  the  two  resulting 
:    I .    this    using    (by   calculi  I 
rather  more   than   tin 
power  in   the  case  of  '1  than  in  1, 
quently   the   deduction   still  holds  approxi- 
mately. 

Morlej  also  saj  s  that  in  brittle  m 
the  strains  up  to  the  point  ol  ruptt 
-mall,   ami    if  1  il   is    homi 

tuition    oi    si 
probably   nearlj    tin-   same    a-    within    the 
And.  further,  that  the 
Fracture  oi   brittle  metals  and  othei 
under      rompri  ssion       e, 
lace  partially  <<r  wholly  hi/  shearing 
or  sliding  in  a  direct  ion  obliqu 
that  of  tin    direct    stress,     1    .      III.     This 

-  .-in--    t 

fi  irei     required    is    still    proportional    to   the 
linear    dimensions    -  |  nd    although 

fails  bj  shearing,  a-  it  is 
that  ores  do,  the  work  done  is  stil! 
tional  to  the  volume,  vidi  Kick,  and  the 
possibility  "I  shearing  as  a  valid  ol 
ir. 
Morley  shows  how  the  applicati 
compres  ti        to      bod      esults 

production   oi    shear  stress,   and   saj 

thcr,    that    a    shear    stress    in    a    give! 

ist  without  a  balancing 
stress  ot   equal    intensity 
it .    and.   again,    that    shear    str<  ss 
plane     is    always     accompanied     bj  c 

si  o   ss     :,1      1  ight     aUgleS     to    it. 

tis  si', s  t hat    -ii,  ar  si r,  s„   ie   some- 
what   affected    by    the    d 

required  fo 
ing  bodies  of  identical  material  and 
ricallv    similar   will    be    proportional     to   the 
siirlaces    to    he    sill 

nd    not 
1  ■    true   lor 

hearing,    unli 
shearing   without    in   any    n 
the   remainder  i  w  Inch 

inasmuch  its  it   must   be  sup- 
ported   in   sorni    wi 

1  and  8,, 

■ 
force  |" 
tance  ot  i  ction  w  i'i 

.    work    is 
I  Vpplied 

in  o  cruf 
cation  ,,t    force   in  the  direction   shown   will 

oh\  ioUsh      |'l,  duce 
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ed  by  balancing  shearing  forces  at 
tight  angles,  the  resultants  placing  different 
parts  in  either  compression  or  tension,  and 
the   piece    will   tail   along   some   surface   or 

S    oi    Weakness. 


Fi&  V. 

With  regard  to  impact,  Martens  says 
that  miller  identical  total  impact  heavy 
blows  produce  greater  upsetting  (deforma- 
i  i  than  light  blows.  Morley  says  stress 
at  the  moment  of  fracture  is  higher  under 
impact  or  very  rapid  loading,  and  elonga- 
tion (deformation)  also  much  higher.  Con- 
sequently the  work  done  in  fracturing  by 
impact  would  be  more  than  by  slow  crush- 
ing. Both  refer,  apparently,  to  metals  and 
not  to  brittle  materials,  but  there  seems  to 

have    1 11    very    little    work    don--   on    this 

point,    and    the    effect   of    the    manner    in 
which  the  breaking  is  done  must  therefore 


4,   or  x   pieces   each    t  ime,    the    aumbei 
pieces  formed  by  repetition  of  the  divis 

will  still  be  the  second,  third,  fourth,  and 
so  on  powers  of  3,  I,  or  x,  as  the  ease  may 
be,  and  the  total  power  would  still  be  pro- 
portional to  these  powers  or  logarithms,  and 
still  increase  in  arithmetical  progression. 

A  distinction  has  sometimes  been  drawn 
between  the  action  of  grinding  machines  bj 
stating  that  some  of  them  work  by  abrasion, 
and  this  may  be  held  to  involve  a  different 
amount  of  energy.  But  if '  the  action  be 
examined  it  will  be  seen  that  the  amount 
of  real  abrasion  taking  placi — except  on  the 
wearing  surfaces  of  the  machine — is  small, 
and  that  the  action  is  really  crushing  or 
shearing.  A  particle  between  two  grinding 
surfaces,  which  are  never  really  smooth,  is 
not  merely  held  by  the  one  and  worn  away 
by  the  other,  but  owing  to  friction  between 
it  and  the  surfaces  is  immediately  subject- 
ed to  compressing  or  shearing  forces,  and 
yields  accordingly.  1  have  shown  flat  sur- 
faces, as  in  a  nan.  but  the  action  betweeD 
rolling  and  sliding  tube-mill  pebbles  would 
be  similar.  It  will  be  admitted  then,  1 
think,  that  none  of  the  objections  mention- 
ed are  of  sufficient  importance  to  adverser} 
affect  the  general  accuracy  of  the  rule. 

I  do  not  consider  that  the  data  available 
are  sufficient  for  the  close  comparison  of  our 
crushing  practice  with  theory,  and,  hence, 
for  an  exact  calculation  of  efficiency,  since 
we  have  not  available,  for  instance,  the 
real  average  size  of  the  final  product,  oi 
indeed  any  of  them,  but  by  making  some 
assumptions    some    interesting    results    an 

obtained. 

Suppose,  for  example,  in  local  practice 
that  the  average  size  of  the  breaker  feed  is  6 
in.  diameter,  and  that  of  its  product  and  oi 
the  battery  feed  is  1 A  in.,  while  that  of  the 
battery  product  is  '1  in.  and  tube-mill  teed 
slightly  more,  say,  "15  in.,  and  of  its  pro- 
duct '004  in.  Taking  the  same  weight  in 
each   case 


the  breaker  will  reduce  from    ... 
the  -tamps  reduce  from 
the  tube-mills  reduce  from 


6000  to  1500 

1500  to    100 

150  to        4 


original 

rata-  ot       .      ,      ilia,  is    40 
final 

„       ,,        „  150 

, 37o 


and  log.  -602 
„  ,,  1176 
„      ,.     L574 


be  left  open  tor  the  present.  If  brittle 
materials     do     behave     similarly,     though, 

Crushing    by    impact    would    not    seem    to    be 

advisable  from  the  point  of  view  of  power 
consumption.  Lastly,  it  the  pieces  are  not 
bi  by  halving,   but   b\    dividing  into  :!, 


The   efficiency   of   the   three   types    is   ex 

,  actual  ,  n„ 

pressed  as— j r: — r  '"lls  I'd"  h.p.        J  he 

theoretical 

theoretical  can  only    be    determined    fr 

the    result    ot    measurements   ol    the    work 
required  to  break  known  cubes,  and  this  is 
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[able;  it  m  taken  as 

;,   function  ol  a  constant    K.       In  the  three 

p.    W  ill 

I  onal   to  the 
1      . 
0-602' 


thi    r.ti<-.i]      work 


I 
1-176 


1 
I  574 


and 


i-    then    a 


K. 


iroduct   ol    these 

K  K 


K 
i-2      1-176     I  57  T 

-  words,  the  brea  re 

stamps    more    tl   in    tubi    mills;    but    unless 

the   practical    figures   obtained    are    in    the 

mciencies  will  not  be  i  qual. 

'  «g    per  h.p.    pi  r  day 

in  tl  '      12,    !'•"'.  and  2, 

efficiency   will   I"-  proportional   to   l2x-602, 

1-176,    and    2  ■  1*574     or    722    529 

3-15,  i.e.,  efficiency   is  proportional   to  out- 

i  i       initial    .. 

i.nt   per  h.p.  ■  loo  — . — ,-  diameter.     Adnnt- 
final 

tedlj     these     figuri  a     can     only     I"-     n 

appri  accui-ate  data . 

and    the    subjei  I  enouf  h    !•> 

the 

figuri  s    I   think 

is  probably   li  ss  than 

1    ha  vi  rror  beii       pi  bably 

•    i-  in  i In-  finest  size,  which  would  tend 

in   show    the   tube-mill,    in    the   calculation, 

in  a  less  favourable  '  t  di  Ben  es. 

timing  thi 

far  from   the   truth,    il     indicates    that     the 

t ul..   mill  ■  !\   more  efficient  than 

considered    to   be     in  rters. 

There    is   nnother    factor    which     adverselj 

ts    the    tube-mil]    efficiency    figuri     and 

mparisons   on    tins    basis    unfair, 

namely .  that   i  he  material   it   deals  « ith   is 

more    siln-h.ii-    than    tl .-    as      wholi 

consists,   in  fact .  i  il   the  more  difficult l 
ducible   portion  which    tl  - 

ticnllj   requires  more  work   per  unit   \  •  >1  n 1 1 1> • 

iking 
this  intu  consideration  still  further  improves 
the    tube-mill    efficiency.      In    nnj    ci 

-  p  null   for  t  -  irk  would   I 
inefficient                      impossible,    just 
would    be    1 1  ■  ■  f  •  -  bri  aker   to 
crush  to  i  in         Bach   machine,  as  is  well 
known,  lias  a   limiti  d              thi   ugh   n  hich 

mill  si I.|  only 

)..-  compared  wl  work  w  ith 

i    machines  h  hicl  i    (he 

li  SI  M-.  il    l\     I  ill     MINI  l:  W.    i-  i.i  -i  n 

ibsen I  tn   which    I 


have  drawn  attention  indie  I 
many  directions   in   which    further  research 
.i .  ol  coursi 
II  attention   to  the  need   wh 

u-h   work   i  I  Dr.   I 

an. I    Mr.    Stadler,    notably,  I    its 

import 

.it  was  done  by  tl  Mini  I  Hals. 
Committee,  now  disbanded,  but  not  for 
publics  I 

With   regard   to  ol 
•  i\    in  edful  ti  th 

with 

occurrences   to   realise    ho\i    necessary    such 
work  is  ami  how  difficult,  it  not  impossible, 

For  it   to  be  undertaken  by  individu 
Rather  should  the  Government,  a  potential 
partner   in    profit  I    • 

of    the    Industry    and    undertake    the   duty. 

Our   .-il i. .us    rl  easily     tl 

li  inki  '  liadow   in    importance    any 

other   known    «_■  < >  1  <  1   occurrence   that    we 
a|ii   tu  think  lightly  ol  othi  r  occui 
■it     nature     in 

Si  .i i  I  hem,  i  il  cout 

fully  worked,  but  theri  re  ol  suffici- 

ent   magnitude   t <  >  havi  ither 

.itti-nt imi  than  they  have 
done  in  this.  I  do  not,  ol  course,  wish  it 
to  be  inferred  t;i  many 

cases   had   a    lol   of  money  and   troubh 
pended   upon   thi  m.    but    it   has  often 
..  verj   futile  expenditure  from  causes  which 
not    be   unduly  elaborated,   but    which 
include   the   erection   r>l    plants    for    stamp 
1 1 1 i  1 1  i 1 1 •_'  ami  cyanidinp  as  on  the   Rand 
ore  which  is  totally  unsuited  to  such  treat - 

\  !l      I 

i  s  ami  all  ci  incemcd  are  apt  to  beco 

disci  luraged,    t  hi     pn  ipi  rt\    nc(|iiii 

:  ition,  and   it   is  difficult   i  r  impossible 

tract  fresh  capital  and  inaki  a  new 
start,  n.it  necessarily  to  work  the  mine,  but 
I.,  first  Bnd  a  Ruitabli  process  Thei 
some  ores  which  seem  to  resist  all  known 
methods,  and  others  for  which  known 
methods,    though    they    mif  the 

gold,  would  not  be  possible  under  tin  exist- 
circumstances.  Nevertheless,  I  believe 
there  are  properties  for  which  a  profitable 
treatment  could  be  devised,  and  tin 
thai  tin  \  ore  lying  idle  obviously  means 
also  that  labour  th.  \  might  eraploj  is  not 
being  employed,  there  is  no  distributii 

i   trade ;  no 
profits  tax,  and  ofl  aces  be- 

ing  paid   i"   the   nat  ional    r<  »  •  nue,   an 
dividends   either. 


G.  II.  Stanley— Presidential  Addre**. 


When  a  new  discovery  is  made  and   cer- 
tain exploratory  and  development  work  car- 
ried out,  any  capable  metallurgist   would  be 
able  to  suggest   and  test    methods  oi   I 
m. ^it   and   recommend  accordingly.     But   it 

might  be  found  that  tl re  was  not  amen- 

ible  to  any  of  the  ordinary  treatment 
methods,  and  a  long  and  expensive  investi- 
gation with  respect  to  the  causes  of  diffi- 
culty and  solution  of  the  treatment  prob- 
lem might  be  indicated.  Many,  1  might 
most,  owners  at  this  stage,  particularly 
the  smaller  ones,  would  decide  to  drop  th 
venture,  and  consider  themselves  fortunate 
that  they  had  not  discovered  the  true  ehar- 
eter  of  the  ore  through  the  failure  of  an 
asive  plant.  At  this  point,  then,  I  am 
i  opinion  that  the  Government  should  step 
in,  as  an  interested  party,  and  cause  the 
required  investigation  to  be  made.  It 
would  perhaps  he  possible  to  commission  a 
practising  consultant  to  carrj  out  the  work, 
Imt  t « c i  difficulties  at  once  become  appar- 
ent which  would  prevent  this  being  always 
feasible.  First,  the  work-  to  be  done  is  so 
indefinite  as  to  nature  and  probable  time 
occupied  that  it  would  be  almost  impossi- 
ble to  quote  a  fair  fee,  and,  secondly,  cer- 
tain appliances  and  apparatus  which  might 

i -oivalih    be  found   i ssary  ar tly  to 

be  found  in  a  more  or  loss  complete  testing 
plant.  In  other  cases  the  real  difficulty 
might  be  duo  to  the  limited  financial  re- 
Bources  oi  the  owners  of  the  property,  and 
then  the  Government  might  assist  finan- 
cially in  finding  a  suitable  process. 

Similar  cases  arise  in  connection  with 
other  metals  than  gold,  and  also  with  non- 
metallic  minerals,  of  which  man\  occurr- 
ences art-  known.  Surely  in  connection  with 
the  exploitation  of  oilshale,  asbestos,  gra- 
phite  there  will  he  work  to  In-  done,  not  to 
mention  tin'  hotter  utilisation  of  coal  and 
its  by-pi-oducts. 

Tic  Government  has  not  been  entirely 
unmindful  of  its  duty  in  this  respect  in  the 
jiast,   as   instanced    by   tie-   grant    from   the 

Prospecting  Vote  "  in  aid  of  the  equip- 
ment of  the  ore-treatment  laboratories  of 
the  South  African  School  of  Minos,  which 
are  available  under  certain  conditions  for 
tostino  parcels  oi  or,-,  'lias,-,  in  conjunc- 
tion with  the  remainder  ol  tin-  metallurgical 
and  assaying  department  ami  the  other 
lahoratorios  of  tie-  Institution,  provide  most 
of  the  essential  apparatus  and  appliances 
required  for  the  conduct  oi  such  investiga 
lion-,,  though  admittedly  certain  extensions 
and    additions    would     be    desirable.      But 


with  this  contribution  the  direct  Geo 
ment  provision  ceased:  any  investigation 
undertaken  is  by  private  individuals  or  by 
the  instructional  staff,  whose  time  for  such 
work  is  all  too  limited.  It  would  be  too 
much  to  expect  that  the  Government  would 
establish  an  out  irely  now-  sot  of  laboratories 
for  the  purpose  1  have  outlined,  though  in 
Canada  tins  has  recently  been  done,  and 
indeed  the  present  laboratories  are  suitable: 
hut  obviously  a  suitably  trained  staff  would 

ho  neci  issat  y,   I .  as  a   o  immencement   at 

any  rate,  the  provision  of  tin-,  staff  and 
necessary  running  oxponses  would  he  all 
that  would  ho  required.  The  financial  out- 
lay would  lie  therefore  very  -mall  in  com- 
parison with  possible  or  oven  probable  in- 
crease ol  revenue  to  the  Government  in  the 
directions  I  have  indicated,  without  con- 
sidering the  concurrent  advantages  of  in- 
creased   empl  >\  ment. 

At  tin-  same  time,  there  is  work  of  some- 
what different  character  to  be  done,  not 
directed  entirely  to  financial  gain,  but 
primarily  of  value  for  its  scientific  interest, 
though,  as  in  many  cases  heretofore,  such 
work  often  has  unexpected  results  in  the 
former  direction:  for  example,  the  elucida- 
tion of  the  laws  of  crushing  and  the  effici- 
ency of  crushing  machines,  and  the  causes 
of  failure  id'  stems  and  cam  shafts,  which 
might  very  conceivably  result  in  consider- 
able practical  advantage. 

The  work  undertaken  might  therefore  be 
considered  as  falling  under  either  of  two 
heads  fa)  for  the  elucidation  of  ore  treat- 
ment problems,  and  (b)  for  affording  infor- 
mation of  value  to  tile  industry  in  connec- 
tion with  existing  methods  of  treatment. 
In  either  case  the  work  undertaken  would 
he  selected  so  as  to  be,  as  far  as  possible, 
of  value  to  the  industry  as  a  whole,  though 
at  the  same  time,  the  position  of  the  Gov- 
ernment as  a  "  partner  "  in  profits  of  suc- 
cessful mines  would  have  to  lie  kept  in 
view.  Details,  of  course,  would  require  to 
he  settled  hut  I  trust  that  something  will 
i  vi  ntuate    as    a    result    of     this     suggestion. 

with  advantage  to  the  mineral  industry  and 
the   nation. 

Mr.  J.  E.  Thomas  (Vice-President):  I 
have  much  pleasure  in  proposing  a  heart  \ 
vote  of  thanks    to    our    President     tor    his 

Address.  It  must  have  entailed  an  enor- 
mous amount  of  work  on  his  part,  and  it  is 
very  e\  ident  thai  it  w  ill  entail  a  consider- 
able amount  of  study  on  lie-  pari  of  mem- 
bers who  read  it    as   it   sb   uld   he  read.     It 
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is   verj    difficult    to  follow  a    paper  of  this 
n  .hI,  but  we  shall  all  have  the 
>i  thoroughly  stu.l\  ino  it  in  the 
customarj    to 
rii;..]    Address,   but    1   ex- 
■    ivould  I"-  pleased  if  any- 
one who  has  \  i.  •  w  ^  lo  express  on  it  now  will 

I  have 

much   i  \  ing  a    v<  >te  of  thanks 

to  oui  -   Addn  ss. 

Mr.   H.  A.  White     Mi 
I  have  ven   much  | 

lus  ven 
able  Address,  ami   I  3      ety,  we 

it  inn  of 
ih.    Address,   which  draws  the  attention  of 
milking  investigations  in- 
■  Inch  will  in-  i'l  benefit   to  the 
Willi   i  i  first   portion 

..i  t In-    Address,    I    thin]    thi     l'i esident   is  to 
n  tin-  fact  thai  discussion 
isual.      I   do  M  '    thinl     i    would   like 
much   about  to  ju-t 

mpression   re- 
in that   diagram  before  you  is  the 
contention    between     the    two 
law  i-.     That  compi 

in  pracl  ice  i  sary  ;  in 

i    i-   not .     'I'll'  refi  re,   «  hen   we   are 

with  theoretical  results  in  questions 

of  thi-  assume  that   the  power 

is  applied  at  tin-  actual  fracture  plai  I 

moiis  thai  ments    which 

ide   on    behalf  oi   the    M  im  -   Ti  ia  Is 

Commit!  that    is, 

l.\   the  impact  tesl   which  the  President  lias 

diowed    tllUl      Kirk's     law     was 

•    I    ... 

;  ■  nearer 
pow  er  at  thi 
implies    that    the    "  dis- 
tant    in   the 
same  materiul  depending  upon  the  range  ol 
molecul  i '  mil   not    upon  din 

ot  tin-  bodj    fractured. 


S'OTES  I  >      IH  l'i;  \l  I. It    CLASSI]  [KRS 
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/.'.  rid  .</  May  Mi  i  ling,   W 

B    ■■    II    5n  -m  ey,  A.R.S.M.,  M.Ii 

/' 

Ml  -i  i  SKIOX. 

Mr.  J.  M.  Neill     '.'  author 

-     aU\   tli  ii  fficultics 


of    classification,    deserves    the    than'/- 
operators,  who.  without  unite  knowing  where 
!■•  originated,  have  had  I  \\  ith 

jn-i    such   difficulties.        Much   will   nov 

cli  ar  to  them.  II  is  alsi  i  to  be  ci m 
gratulated  upon  having  devised  a  practical 
method  of  achieving  tin  results  shown,  be- 
cause of  the  influence  it  maj  have  on  the 
tiiat in. m  . if  many  base  metal 

'I'll,   following  sentence,  however,  is 
contradictor*  :  "  This  imperfect  classification 
has  obvii his  disadvantages,  mi  ire  particularly 
when  it  is  desired 

of  the  same  kind,  i.e.,  specific  gravity,  into 
groups  '  i  different 

V  he  notes,   imperfect   i  : 

tiiat i< .ii  results  in  a  mixtiin  and 

tin.     pal '  icles  :    separation    "  int.  i    . 
different  sizes''  would  giv.    a  similar  result 
p  irat  ion  into  different 
qual  sizes  w  i  mid  probably  com  ey 
the  meaning  intended  and  be  more  in  ai 
ance    with    the    aul  In  - h It ^ 

achieved,  i  I  undei  flowing,  all     60 

.  •!.  erfl  S     far  as  tin    met  nllurgy 

g  M  i  n  .  capable  i  t  ordinan  mill,  tube,  and 
e\ anide  1 1 eal  in. hi  iv  r  in  .i  ned,  and  upon 
which  trials  and  results  presented  are  based, 
classification  int..  groups  of  equal  sizes 
not  seem  i  ■  ■  offer  am  advantage.  On  the 
contrary,  classification  int.  groups  <t  equal 
hydraulic  \  alue  w.  mid  seem 
sonable.     In  this  way  much  of  the  tin.-  hi 

ral  which   requires  extra  comminution 

or  longer  and    stronger  cyanide  treatment, 

will  appear  in  the  classifier  underflow  insti  ad 

of  in  the  overflow.      For  example,   take  the 

i  i  anide 

ent,  assav  ing  2-58  dwts.  per  ton. 


60 
.  90 

+  200 
-200 


:;  .;  i 
i  -ii  ai 

18  6  r 

20  5  i 

:,:  i', 


781 


I -J 
1-92 


i  ■.. 


3  96 
35712 

57  l 


I  53 
13-84 
22-20 


■  lie   ai...\  .■    w  ollld    I 

to    expect,     classification     notwithstanding, 
underflowing 
with   the  sand  would   likewisi    have  a   value 
:i  classifica- 
tion   ha-.        I    .".ii       -and    and    .".I  I       slime,    the 

values   would    !»■    respectively     2-307    dwt. 
an. I  2'8  dw  i    This  proved  not  t..  be  the  caBe 
;.-    the    actual    chargi    values  on 
rl  icular   pulp    wei  13  I  I    dwt 


A  ..    1914 


'.'.  //.  si.,1,1,,1    Xofi 


Hyilraiilic  fin 


mdt'hi** 


and  slime  171  dwt.,  consequently  the 
•_'s-1  ut  -  90  taken  down  with  the  sand  had 
a   \ ,'iliic  nl  -I '71   dwt.   per  ton. 

di  r,i  i  ion  of  the  foregoing,  and  a  de- 
sire in  participate  in  the  discussion  which 
the  author  so  kindly  invites,  encourages  me 
to  present  a  few  liitherto  unpublished  facts 
relative  to  the  classification  .-it  the  Benoni 
Reduction  Works.  Stadler  classifiers  were 
installed  throughout  the  plant,  and  gener- 
ally from  18  to  21  were  in  daily  use.  The 
bodj  ot  the  classifier  is  circular  in  shape, 
and  ran  be  provided  with  from  1  tu  5  dis- 
charge openings.  The  depth  is  4  ft.,  the 
ii;  imeter  varies  from  ■">  ft.  for  tube  mil]  pulp 
to  •"'  ft.  for  cyanide  pulp.  The  depth  is 
constant,  the  diameter  being  made  suitable 
tn  the  class  of  work  expected  to  be  per- 
formed. Every  classifier  is  provided  with 
an  inverted  cone,  the  function  of  which  is 
tn  carry  over  the  already  classified  particles 
and  to  prevent  agglomeration  and  any  tend- 
ency to  back-slipping.  This  it  does  admir- 
ably   by    reas I    the    increasing   velocity 

■  ;    the   current    due   to  the  decreasing  area 


1T~¥ 


B.     Launder;    l-..- Down  Pipe  :   C.-Slioe;    1)1).— 

Discharge   Openings   (Underflow);    EK.— Inverted 

Cone  i   F.— Outlet  (Overflow). 

through  which  it  has  to  pass.  It  also  forms 
a  launder  through  which  the  overflow 
(reaches  the  outlet.  A  white-iron  shoe  is 
used  to  give  the  pulp  a  rotary  motion  from 
bent  re  of  classifier  outwards.  Change  oi 
direction,  so  inimical  to  good  classification, 


is  by  this  meaiw  overcome,  and  hydraulic 
grouping  allowed  freely  to  take  place.  This 
shoe  is  somewhat  similar  to  the  impeller  of 
a  centrifugal  pump,  but,  Inane  firmlj  at- 
tached tn  the  down-pipe  conveying  the  pulp 
to  the  classifier,  it  dues  not  move.  The 
nutlets  for  underflow  are  bolted  to  the  bot- 
tom of  the  classifier. 

The  classifying  area  is  the  space  from  the 
top  of  the  thick'  pulp  (composed  of  particles 
ton  heavy  to  remain  in  the  rapidly  revolv- 
ing stream  issuing  from  the  shoe)  to  the 
bottom  of  the  inverted  cone.  The  shoe  lies 
within  this  area,  which  is  roughly  indicated 
by    the    dotted    lines.       Herein    lay    the    Hist 

difficulty,   the  classifying  area    :ould  not  be 

maintained.       It    either   clinked,    or   channels 

formed    right    through    to   the    outlet,     and 
many  of  the   difficulties   set     forth     in     the 
author's  notes  were  encountered.     To  ovet 
come    these,    the    scheme    J    devised    was    to 

make  us,-  of  the  channelling  by  suspending 
therein,  in  such  manner  as  to  permit  of  free 
movement  over  the  outlet  or  outlets,  a  hol- 
low cast-iron  ball  or  halls,  of  suitable 
diameter,  shown  dotted,  filled  with  tin 
mat.  rial  being  classified,  and  securely  plug- 
ged. The  movement  of  the  ball  was  demon- 
strated li\  self-recording  chart  to  be  as 
much  as  4|  in.  Its  specific  gravity  was 
somewhat  greater  than  that  of  the  pulp  be- 
ing classified,  and  its  use  made  possible  a 
classifying  area  of  any  desired  depth,  so 
long  as  the  ball  was  not  actually  uncovered. 
The  outflowing  material  being  so  largelj 
governed  by  this  area,  little  more  trouble 
was  now  experienced.  With  a  fairly  con- 
tinuous feed  the  height  of  classified  pulp 
within  could  be  maintained  at  any  desired 
point.  The  underflow  carried  a  constant 
moisture,  tube  mills  1!)  ,  final  pulp  '27!  ; 
breakaways  were  quite  unknown.  By  fur- 
ther experiment  1  am  satisfied  that  the 
moisture  could  be  ven  much  reduced  it 
necessary.        The   overflow   still   required   a 

little    attention,    as,    owing     to     the      xol'tex 

formed  by  pulp  rushing  down  the  pipe  from 
launder  to  shoe,  air  was  carried  down,  and, 
in  escaping,  carried  fine  sand  over  with  it. 
The  down-pipe  was  therefore  cut   off  below 

the    launder    and    the    shoe     attached      to     a 

larger  pipe  in  which  the  pulp  discharged. 
The   air   freelj    escaped    from     within     this 

pipe.  Results  were  then  as  tabulated  lie- 
low,  and  as  money  was  a  consideration  fur- 
ther experiments  were  not  tried.  The  screen 
tons  dealt   with   pel-  tube  classifier  per    hour 

were  S'lil'i  minimum'  solids,  not  including 
returns. 
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f!r.idiiig>  (average  of  one  month's  run 
mi  sfa 

'J"" 
16-7      12-2        94        317 

fiera  V  Returns 

Overflow 

• '  •  200-200 

8-2  L8-9     183   54*6 
i  iyanide  Pulp 

.  ,;,,                        10  200 

i ■:>       [64       21-9  -".7  •_• 


I  Fnderflow 
76  9  L4-2      i'T       12 


Value  2-41 

I  nderflow  to  I 
table 

10     200 
-  1:5  33  32  3546  22-77 


dwt. 

( >vei  flow  to 
slime 

00     200 

01  I  0  6 


3  13  . 1 « t .  1-72  dwt. 

A  v,.,i,.,  ,,|  ,1 k  gradings  for  another  period 

the  i  illow  ing  results  : 
I  to  <  laldecoti  Table 
90       200 
6-975  37-6  37  325     176 
Slime  to  Settlemi 

200 
,,     o 
was  M. i  added  hyd 
mid  n  ud  i  ■ ;.  classifical  ion  ol  i  he  slime. 

which    ran    from    March    10th    to   Ma; 
without   changing  cloths.     The   vacuum   re- 
muined  about    '<[   in.    Bg.      In  tliis  case  the 
vacuum   and    wuter   pumps     were    approxi- 
mately   27   ft.    lower  than  the  fi  : 
the  table,  which  may  have  fieial 

influence.  In  any  event,  the  underflowing 
~.iinl  wus  .1  verj  teachable  product,  not- 
withstanding the  quantity  con- 

rere  influenced  by 
certuin   experiments   in    crus  olving 

the  whole  plant;  an<l  by  frequent  stopp 
nlso,   which  lire  detrimi  nta 

I  on  V  vcrthi  I 

were  common  returns  in  tube  classifier  underflow, 

and  '."7      to  f»H        200  in  -In vi  rflow. 

I    cannot    conclude   without   paying  a   tri- 

buti    '•  v   department  "f  the  Klein- 

fontein    Mine,    where    ill    i '  ■  and 

-  were  cm  liips. 

under  and    overflow,    both    by    grading 

valui  irkabh   close  !•>  the  grading 

.ilnc  i .1  the  total  pulp,     I  •  i    nstance  : 

In  total  pulp  20#9       00  becomes  1177      in 

h  mils  underflow  Sands  ,\ 

practically    50 

•  .m-  total  pulp     50      (S    3  13        ,  .    . 
241   dwt.         50      I-    1-72 1  '4_  °        '' 


■ 
many      hui 

cellent. 

The  President:  1  think  we  c 
late  Mi.  Will,  and  1  congratulate  mysi  " 

iution  to  tl  a.     When 

one  ■•  cl  is  in>t  oi 

nation,   bul    t<    elicit   information, 
and  Mr.  Neill  has  c  in.-  forward  with 
a  I  it  i  'i  useful  informal  ii  m  in  I  •  ii  in. 


RELATION  OF  FALLS  OF  ROOF  IX  COL 

LIERIES  ON  THE  MIDDELBURl 
COAL   FIELD  TO  WEATHER  CHANGES 

,  Read  at    March    Meeting,    191  ',.  , 

ks.  .1-  Gray,  A  R  S.M.,  F.O  S.,  M  l.il  !■".. 
I  Member  . 

REPl  I  SSION. 

Mr.   Chas.  J.  Gray     '/   mbt 

I  hat   in\   paper  has  called  forth  si.  lit- 
tle discussion,  1  si Id  perhaps  congratulate 

luysell   that    it    ' 
«-iit  icism. 

The  two  ]"  'iiiis  w  Inch  Mr.  I  >cw  ar 
up  air  all  that  require  attention.      1 1  - 

was  that    the 
should    have    been    given,    showing   \\  i 
they  occurred  at  the  face  or  back  from  the 
1  w .  mid  reph  i hat  if  I  had  separated 
ills  which  occurred  at 
i  ance  tron  Face,  thi  >se  di 

idst i  In  ise  due  to  recent  I 

causes  obviously 
huving  no  connection  with  the  di 

I 
I  satisfied  myself  b\  rough  trial,  have  shown 
still  more  striking   correspondence    between 
the   rem  weather, 

i  ban  \\  as  giv  en  by  th  « Inch  in- 

eluded  all  accidents.      1  did  i 
lull  int.  ii  mat  1-  -n  \\  as  in  I  a\  ailahle  in  all  i 
because  such  manipulation,  which  could 
have  I",  n  checked  b\  inenibers,  would  have 

ispicii  ii.   and  bi 
it    w  a-   unnecessary  .      The 
enough  w  it  In  >i 1 1  sm-h  addil 
I  n.a  . .  In  u  .-\  er,  now  say   i  hat  •  iut  of  tl 
deaths  in  t  1910  to   1912  onl 

were  c  nisi  .1  more  than  tw<  ntj  or  thirty 
back  from  the  face,  and  that  all  I : 
dents  •  iccurred  far  tr  m  I  In    nun.-  entrai 

Mr     I  >ew  ar's    BCCi  'lid     point     \\  as    i 
winter  mornings  the  white  men  maj  n 
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into  (lie  mine  till  after  tbe  natives,  and  thai 
their  absence  may  increase  the  number  of 
accidents  from  falls  in  the  winter.  It  is  quite 
true  that  a  certain  number  of  accidents  oceur- 
ed  in  collieries  through  the  natives  reach- 
ing working  places  before  they  had  been 
examined,  but  even  if  they  all  occurred  in 
winter,  their  number  would  have  been  quite 
inadequate  to  account  for  the  preponderance 
el'  accidents  actually  observed.  In  the  year 
1912  two  fatal  accidents  occurred  before  the 
white  miner  had  visited  the  places,  hut  as 
one  occurred  in  the  winter  and  tin-  other  in 
the  summer,  they  did  not  cause  the  marked 
excess  of  winter  accidents.  That  the  remiss- 
ness of  white  miners  in  that   respect    is  nut 

tl xplanation,  can  also  he  seen  from   the 

correspondence  of  changes  from  year  to  year 
in  accident  rates,  with  changes  in  the  re- 
verse direct  :<  m  in  rainfall.  There  is  u<  i  reasi  m 
tn  believe  that  a  man  will  he  more  prompl 
in  examining  his  working  place  in  a  wet 
year  than  in  a  dry  year. 

I  consider  that  I  am  justified  in  adhering 
tn  mv  view  that  the  increased  drying  action 
of  the  air  in  winter  on  the  coal  and  shale 
roofs  in  the  Middelburg  coalfield  is  the 
cause  of  the  greater  number  of  accidents 
from  falls  i  if  roof. 


ROCK  TEMPER  ATI/ 1  IKS 
(Read  at   May   Meeting,   1014.) 
By  E.  J.  Moysihan  (Associate). 


DISCUSSION. 

Dr.  Jas.  Moir  (Past-President):  1  think 
it  is  regrettable  that  a  paper  of  such  eco- 
nomic importance  to  the  Rand  as  this 
should  go  undiscussed,  and  this  must  be 
m\  excuse  for  intervening  in  what  is  main- 
ly an  engineer's  affair.  It  is  particularly 
unfortunate  that  Messrs.  Whitehouse  and 
potherspoon  have  not  defended  their  work 
from  the  author's  attack'.  .My  own  view  of 
their  work  is  that  it  was  ridiculous  of  them 
to  state  their  average  gradient  as  1°  in  253'9 
ft.,   when  this  value   is   in  doubt    by  at   least 

■50  ft.  on  their  own  evidence,  as  .Mr.  Moyni- 
lian  shows.  Their  work"  has  an  accur- 
acy    -if     about     1     in     .">     in-lead     of     1     in 

B.500.  1  do  not  think,  however,  that 
Mr.  Moynihan  has  succeeded  in  upsetting 
the  common  opinion  that  the  Hand  tem- 
lerature  gradient  is  1°  F.   in  200  It.,  more 


ill'     less.         ]      think     lll\  sell      thai      I  lie     ,-\  iilelie 

shows  it   to  lie  between    1    in    17.">  and    1    in 

225,  and  the  Government  Mining  Engii r, 

in  his  19]  1  Report,  held  the  same  \  ieu  l,\ 
giving  the  formula  T  60  -  h  200.  It  is 
true  that  very  many  observed  temperatures 
are  higher  than  this  formula  would  predict, 
hut  1  thinlc  it  could  be  shown  in  even  case 
that  the  abnormal  temperatures  n-ere  ob- 
tained in  (dose  places  where  overheating  bi 
breathing  takes  place.  Mr.  Moynihan's 
method   of   taking  the   highest   reported  air 

temperature  and  comparing  it  with  it- 
depth,  leads  to  an  average  gradient  of  about 
1°  F.  in  150  ft.  from  the  'id  deepest  mines" 
(over  'J, (inn  ft.)  of  the  Rand,  which  sup- 
ports his  argument  well,  hut  is  not  evidence 
that  the  true  rock'  temperature  gradient  is 
the  same.  Nevertheless,  most  of  us  will 
accept  tie'  author's  view  that  temperatures 
taken  in  shallow  holes  will  not  give  the  true 
rock  temperature,  and  that  in  most  Cases 
the  true  temperature  is  higher  than  the 
borehole  reading.  Tins  argument,  however, 
applies  all  over  the  world,  and  Mr.  Moyni- 
han   is   not,    therefore,    entitled    to   shite   that 

the  Rand  gradient  is  "not  abnormally  low" 
as  compared  with  European  gradients.  It 
is  abnormally  low,  in  spite  oi  the  observa- 
tional errors  to  which  he  calls  attention. 
Again,  1  am  by  no  means  convinced  that  a 
freshly  made  borehole  is  necessarily  cook  c 
than  the  rock'.  It  takes  a  lot  of  compress- 
ed air  to  counteract  the  effect  of  bri 
in  a  close  space;  and  as  for  the  drill  water, 
it    is   used   only    in   small    quantity,    and    is 

practically   preheated   in   the   pipes   up   to  the 

prevailing  temperature  of  the  end  and  fur- 
ther slightlj  heated  by  the  drill.  1  agree, 
of  course,  that  the  thermometer  should  be 
left  sealed  in  for  a  lone  time  (weeks)  to 
correct  the  initially  abnormal  temperature 
of  the  hole  and  overcome  the  poor  conduc- 
tivity  of   the   rock'. 

It  has  to  he  admitted  with  regret  that 
most  of  the  temperatures  in  the  Mines 
Department  Report  quoted  by  the  author 
are  unrepresentative.  They  are  mostly  sup- 
plied l>\  mine  officials  who  have  no  particu- 
lar scientific  interest  in  getting  them  right, 
and  none  whatever  in  getting  them  consist- 
ent. Thus  at  about  4,000  ft.  depth  sve  get 
65°  reported  by  the  Turf  Mines  and  86  by 
the  <  linderella .  In  ith  probably  quite  true 
and  both  easily  explainable  by  ventilation, 
luit  quite  inconsistent  unli  ss  explained. 
The     New     Modderfontein     figure    of    90°, 


•  Omitting  the  \  illagc  Deep,  the  figun 
'epresentative  mi  the  opposite  direction. 
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t]  .ir,  is,   I  find,  a  clerical 

7  iiiiiir    return. 

pil  v  that  it  found  its  way 

>  1 1  r  •  •  print  w  ithoul  bj   some 

ol    non-clerical   training. 

return!-  60    to  70°. 

nclusion,   I   hope  that   tin    author's 

stimulating   criticism    will    lead     to    proper 

Qf       Q  al      an 

so     much     depends     mi 
knowing   when    artificial    refrigeration    will 

I,. roiii-  t    it   seems  t<. 

tween    •">    and     15    years 

■ 

Mr.    Moynihan   evidently   thinks   it    will    l><- 

-. loner.      In  Josi    plai        in  deep 

I  ill   alw  a\  - 

than    tl  ture,    anil    tliis    will 

to  bi    allow  ed  for. 
Mr.  H.  Meyer  cil):     It 

is  nut  proposed  tn  discuss  Mr.  Moynihan's 
criticism  of  Messrs.  Whitehouse  ami 
I  r  read  in  Maj .  1911; 
no  doubt  Mr.  Whitehouse  will  do  this  him- 
self when  hi  few  months'  time. 

I  INS     SIlll- 

ntly  by  Mr.  T>  iwn- 
send,   "ii    tin-    Vill  -        I  -  Mine,   ami    he 

has  all 

ill,.'  point  - 

Mr.    Moynihan. 
'I'll-    first    point    made   by    Mr.    Moynihan 

mpera- 

tures  l>\  means  ol  shallow  drill  holes  under- 

i-   nut  i  ustworthj  Be,    liowevi  r, 

iissumi  s  that  rock  is  -..  uniform  thai  depth 

tei    perature. 

ms    "I    undei  ground 

night    have 

nil   there   is  no  certaintj    that 

iinlti .inn! \    would  I-    obtained  h\   a  system 

■i  vcr\  In  order  to  predict  the 

th    tn   which    mining   can    take 

place  without  re i-.    t..  refrigeration,  is  it 

not   •  hi  the  condi- 

■    temperature  <.i  the  rock 

il-up  mini-  urn  l.mgs'.'    The  tempera- 

■  111111-11111..  i  ,  I   t|,.. 

Out    practice    is   there- 

n   th.-  temperature  •  ■!   rock   in 

shallow   holi  -  m  .1.  ad  i  rids  ami  i  i  compare 

-uli-  u  iih  th"s.    obtained  afl 
iiection  has  been  made  and  when  got  .1  ven- 
th  rough    the 
same    place        Vs    long   as   the    temperature 
■  m 1 1 \    high    in    tin- 
the   work,   it    is  not   par- 
i  icularl}    imporl  I  now    what 

tin    in-. i 


v.  marks    somewhat    overlap    Mr. 
i    main    point .    \  i/. ,    that 
reduction    in    temperature     at     the     Village 
not  due  to  t  he  iustallat  ii  m  ot  a  Can 
or  better  ventilation,  but 
in  the  surface  temperature.  Tl 
ported  l.\   the  following  evidence      In  May, 
1913,   temperatures  were  taken  of  the  rock 
in  the   18th   level,    1,01.1  tt.   below    the  sur- 
The    temperature    in    this    dead    end 
was  816     1        Subsequently,  the  lev<  I   was 
connected  with  those  above  and  below,  with 
the  result   that  b  strong  ventilating  current 
passed  through  it.     In  May,  1914,  the  rook 
bserved,  and  found 
tn   be   77'  1      I    .   or    tj     lower.     The   mine 
authorities  consider  that    improved    ventila- 
tion  has   produced    this   result,   and    not   a 
variation    oi    surface   temperature 
between   May,    1913  and   191  I. 

In  the  di  'per  mines  nf  the   Rand  it   will 
be  found  that  seasonal  c  I  le  tem- 

pera! tire  «.l    the   air  at    the   sui  I 
fleeted    very    slightly    underground.        The 
ti'tni  i  In    air  at  the  surface  and  at 

the  bottom  ol  the  Turl   Mines  vertical  shaft 
u;is  read  at   noon  and  at   midnight.       This 
str<  ng  dow  neast,  t  he  a  ir  p 
•ii    in.     surface    to    the    bottom. 
While  there  w  as  7    in  the  tem- 

perature of  the  air  at  the  surface,  there  was 
I.  ss  than  the  bottom  of  the 

ft.  Tins  being  the  case,  the  tempera- 
ture ol  air  and  rock  in  the  dead  rials  is  not 
likely  ted  nations 

on  i  he  -in  face,  as  has  been  proved  bj  actual 
.  bs  rvatii  ns. 

n'der   that    I  I     ol     a 

ng     through     the 
mine  workings  is  much   und  ted   by 

Mr,    Moynihan.         \s  I    may 

state  that    the    temperature  of   the  air  was 
taken  on  the  19th  I.  vel,   1,180  ft.  below  the 
One  observation  was  made  in  the 

ventilating  current  and  M ther  in  a  dead 

■  nl    120   n     au:.\ ,     The   first    reading  was 
769     I    .  and  the  92     I 

i   because  i  i  the  proximitj   i  -I 
tin-  tu..  points  ol  i.l.-.  i  vat  ion  t..  eacl 

where  the  t.  mperatures  were 
compared    it    was    found    that    stagi 
was  much   hotter  than  the  ventilating  cur- 
rent.    It    -  therefore  difficult  to  forecast  the 
temperatures  that   w  ill  bi    i  ncounten 
depth  •  \i   the  Imu.-i   point   in 

tin-  Village   Deep  w  ithin  reach  oi  the  ven- 
iit     n  here    any    reading    was 
taken,  \  iz  ,   1,575  ft.  below  the  -mi. 
air  tempi  rature  was  foui 
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The  large  amount  ol  artificial  watering 
and  spraying  that  is  now  done  underground 
lias  the  effect  oi  increasing  the  wet  hull. 
temperature,  and  calls  for  greater  quanti- 
ties nf  cool  air.  Whether  it  will  indicate 
85  F.  at  a  depth  of  5,000  ft.,  regardless  of 
the  efforts  in  ventilating,  is,  in  my  opinion, 
loubtful.  Mining  men  hope  to  disprove 
this  figure  by  drawing  into  the  mine  and 
circulating  as  large  volumes  of  cool  air  as 
possible.  Should  .Mr.  Moynihan  be  correct, 
we  hope  to  artificially  cool  the  air  and 
make  work-in-  conditions  possible  at  a  con- 
siderably greater  depth.  Before  this  last 
resource  is  required  an  improvement  can 
lie  looked  for  in  other  directions  with  the 
•object  of  the  better  utilisation  "t  the  vol- 
ume of  air  drawn  into  a  mine.  With  clean. 
dry  intake  roads,  carefully  laid  out  develop- 
ment, and  every  attention  given  to  leading 
the  air  through  channels  where  it  does  use- 
ful work,  I  think  it  will  he  found  that 
reasonably  comfortable  and  healthy  work- 
ing  conditions  will  he  possible  for  a  con- 
siderably greater  depth  than  has  already 
been  attained. 

In  conclusion,  it  will  he  oi  interest  to 
know  that  Mr.  Townsend's  latest  observa- 
tions of  temperatures  taken  in  6  ft.  drill- 
holes in  dead  ends  at  various  depths  indi- 

.in  increase  in  temperature  of  1°  F 
258  ft.  .it   vertical  depth  down  to  4,.j7.">  ft. 

The  President:  This  is  certainly  an  effec- 
tive contribution  by  Mr.  Meyer,  and  1  hope 
that  other  people  who  are  in  a  position  to 
know  the  figures  will  can.-  forward  with 
■details,  either  in  support  of,  or  contro\  erting, 
Mr.  Mi  ivnihan  s  remarks 


THE  UNION  PATENTS  BILL. 

i  Bead  at  April  Meeting.  1 

By  A.  L.  Spoor  and  W.  E.  John  (Members). 

REPLY  TO   DISCUSSIOX. 

There  has  bei  □  rather  more  discuss 
this  paper  than  we  expected,  and  we  wish 
to  thank  all  those  who  have  taken  pari  in 
it.  Two  contributors  have  tolled  the  pas.- 
tng  hell  over  the  subject  of  our  paper.  The 
obsequies  arc.  however,  premature,  as  the 
bew  1  irafl  Bill  to  which  thi  n  t> 
taabstance  th  old  one  with  copyright  pro- 
\  isions  added. 

Mr.  Donaldson's  thai  the  pro 

posed  sub-offices  mighl   he  used  fur  keeping 
topies  Seal  ii ms  for  public  inspection 


is   s, ,iiud   in  principle,   and  would  certainly 
iuvesl   such  offices  with  at  Leas 

function.  The  ultimate  object  of  all  patent 
legislation  is  to  increase  the  knowled 
useful  ails  aiiione  the  people  of  the  country, 
and  unless  the  records  of  inventions  are 
made  completely  and  readily  available  that 
object  is  not  fully  attained.  We  believe, 
however,  thai  the  spread  of  knowledge  b; 
this  means  could  be  better  accomplished,  as 
Pn  E.  Wilkinson  suggests,  viz.,  through  the 
medium  of  the  existing  public  libraries. 

Mr.  Donaldson  and  Mr.  White  are  in 
favour  of  compulsory  working,  while  Mr. 
Cullen  and  Prof.  Wilkinson  agree  that  it 
would  he  a  mistake;  the  voting  •  •  i i  this  point 
being  therefore  equal.  The  contributors  who 
support  it  have  mentioned  about  all  that  can 
he  said  in  its  favour.  Thej  will  see  that 
their  objections  apply  to  relatively  tw  easi  -. 
on!  are  ti 1 1 1 \  net  by  compulsory  license 
without  jeopardising  the  validity  of  practic- 
ally every  patent,  which  would  be  the  result 
I    compulsory  working. 

Mr.  Cullen  is  in  error  when   lie  says  that 
"  even  to-daj  there  is  no  Transvaal  Etegist<  i 
t   Patents."     The  Pretoria  office  at  the  pre- 
sent time  keeps  the  following  records: — 

(1)  A    general  register  in   which   applica- 
tions are  entered  in  numerical  order.     This 
L'ives  the  name  of  the  applicant,   the  names 
i  assigm  es  and  lieeneees  if  any.  the  title  of 

the    invention,    date    of   application,    etc. 

2  A  separate  name  index  of  applicants, 
assignees,  and  registered  lieeneees.  This  is 
in  book  form,  and  requires   to  lie  converted 

ti  i  the   card   system. 

3)    A  classified  title  index,  which  i 
the     title     of     each     published     applicatiol 
grouped   (by  its  title)  into   one  or   i 
t  be  14ti  subject  matter  classi  - 

i  ^.  resume  of  the  subject  matter  - 1  eacb 
complete  specification,  following  the  Eng- 
lish system  of  classification.  This  useful 
material  is  at  present  in  manuscript.  It 
embraces  applications  from  1906  to  dati 
In  conjunction  with  index  (3)  it  materially 
facilitates  a  subject  matter  search  over  the 
period  which  it  covers;  and  ultimately  (if  it 
is  extend'  d  to  eml irace  the  published  speci- 
fications of  all  thi  I'ni'iii  Provinces)  it  will 
provide  the  material  for  what  is  undoubtedly 
tee    must    urgently   required   record, 

detailed    index   of   Subject    matter.      The   pre 

paration  of  the  latter  will,   of  coursi 
big  task,   hut    fortunately    the    framework  of 
readj   available  in  the  English  classi- 
fication system,  which  could  bi 
mi    ni'  idifical  ii  i 
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Mr.    II.   (I.   Wells    bas  written  a  pleasing 
the  utilisation 
multiplied 
human   wealth  thai    I  i 

,11      When  this   time  comes  Mr. 

!      ,1.1     I,.-    I'.';. 

pro- 
d  reasonably 

for  it    :is    be 
•    building  a  hi  use     Ti 
tivel\    eorrelati     cause    and    effect,    bul    if 

r  Switzerland  pre- 
rdinary  coincidence. 

I  ring  thai  Switzer- 
land was  in  communication  on  .-ill  sides  with 
industrial 

should  be  I  I   ii   without 

any  invent  ion  w bich  thej  n 
Switzerland   remained   whal    she   bad 
for  c<  uturies,  a  pastoi  al  country .  Then 
•  lit  law  was  adopted,  and  imi 

there  i ime d  thai   industrial  awakening 

which  bas  made  Switzerland,  with  practic- 
ally in  natural  assel  bul  its  waterfalls,  a 
poti  modern  industrial  life.     We 

,  hi '  w  ill  continue 
to  invenl  under  any  circumstances;  but 
w  itl,  their  besl  ideas  would, 

in  nine  cases  oul  of  ten,  I"-  si ill-bi mi.  I  i 
reduci    an 

and  adjust  it  to  its  proper  place  m  the 

complex    fabric   "I    t lern    industrialism    is 

ncep- 
tion;  and   few    will  be  found  to  expend  the 

time  and  money  .   if  an 
bi    free  to  step  in  and  appropriate  the  fruits 

Mr.  Moynihan  quotes  advertising  schemes 
which,    without    protection,    brinj 
their  authors      It  is  clear,  however,  thai  an 
eh  erl  enl  iallj  ephemeral,  and 

its  value  lies  in  i's  individuality,  so  thai  the 

mi  n  likely  to  benefit  1 1 rigina- 

is  much   :is  himself.      In  1 1  • 
nical  invention,   the  more  nearly  an  in- 
in   copy    the    inventor's     perfi 
ingi  i       ||.  " 
Mr.  Mi  \  nihan  '  mised 

land,  gives  us  ing  in 

the   wilderness       In   palliation,   I 

btedly      an 

:   shl  IW 

how  aid    .  arn    w i  irld- 

w  id. 

■  nd  n  hicli  he  puts  f  en  in  daily 

\  ery 
tem,  lei   it 
ippnsed  tl 


say ,  a  and  simple  system  ■  f  wire- 

less  telephony    which  brings  the  telephone 
within  the  ri  ery  farmer  in  the  coun- 

try.    According  to  Mr.  Moynihan,  he  should 
not  profit  b\   it  :  I  >w   all  rivals 

utilise  it  without   fear  ot   an  action  for  in- 
provided    only    they    take    the 
trouble   to  invent    and   patent    an   impr 
form  of,    say,   receiver  or  any  other  detail. 
Ili~   third  point   is  somewhat   in  a 
with  the  general  tendi  day .       Bul 

whilst     the     more    technical     knowledg 
tribunal  can  have  the  better  it  will  be,  is 
the    judicial    mind    always    necessary,    and 
would  not   a  pure  -       ly   make  a 

sad    failure    as    b    judg         His    charity    in 
the    matter    oi     costs     is    charming.       \ 
matter     what     unwan 

might      put     him     to     in     defending 
his  rights,  he  would  be  delighted  to  bear  it 

all    In. 

Mr.  White  has  |.ii!  forward  such  an  ex- 
haustive and  interesting  criticism  that  one 
i  >i 1 1  \  regrets  thai  be  has  seen  tit  to  colour 
it  so  highly  with  what  he  refers  to  as  the 
other  side  of  the  bargain.  The  bargain  be- 
tween the  patentee  and  the  public  does  exist . 
bul  as  it  is  fundamentally  one  ii 
the  public,  we  doubt  if  the  maxim  car,,ii 
empiot  needs  to  be  applied  so  stringently 
I        inventor  on  his 

vide  discloses  his  idea,   and  the  public  D    I 

the  purely  negative  contribution  of  refrain- 
ppropriating  it  for  a  limited  period. 
It  M r.  White  will  permit  us  to  interpret  him. 
we  think  his  position  would  be  clearer  if  it 
is  understood  thai  be  is  championing  the 
public  as  against  un  applicant  who  i- 
greater  or  less  extent  not  a  true  and  firs! 
inventor.  The  discrepancy  between  Govern- 
ment fees  and  inventors'  profits,  which  Mr. 
Whiti  is  d<  iubl  lei 

d  bj   some  unen- 
lighti  and  empha- 

t  the  present  Trans- 
vaal fees,   to  which  of  course  we  refei 

-  a  matter  .  t  fad .  far  below  thi  si 

I r    \\  hue's  hold 
exposition  ol   thi  n    invention 

("if  necessity   is   the   mother  of   invention, 
adaptal  ion  is  the  i  icarl      taki 

out  ol  our  depth.     The  well-known  pn 

.  igin  :  and  ii 

■  lie    difficulty.     I  if    idellt  1- 

f\  inu'  1 1 '  ber  progeniti  ir  isidei  - 

able.        I  Men  in  his  discussion 

distinction  in  c.  itam  i 

...  •  i  the  in 

i  i  t  v . 
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AV  fully  agree  with  Mr.  White's  claim  to 
hav<  all  patent  records  properly  arranged  and 
ble.  This  is  one  of  the  most  import- 
functions  of  a  patenl  office.  We  have 
ah  ead\  men!  ii  mi  d  v\  hat  is  at  present  di  me 
in  the  Transvaal  office;  Prof.  Wilkinson  has 
indicated  the  general  lines  on  which  further 
Steps  should  be  taken.  To  carry  these  oul 
would  require  the  appointment  of  such  a 
number  of  examiners  that  each  could  confine 
I  inself  bo  matters  in  which  he  was  expert, 
in  r  with   clerical  assistants. 

The  views  expressed  as  to  the  necessary 
qualifications  of  the  Commissioner  of 
Patents  li  ads  us  t"  mention  that  the  princi- 
pal change  in  the  new  draft  of  the  Bill  is 
i  [erred  to  by  Prof.  Wilkinson:  that  all 
the  judicial  functions  which  were  formerly 
possessed  by  the  Transvaal  Commissioner 
are  to  !"■  v<  sted  in  the  Supreme  Court. 

Mr.  White  girds  at  the  futile  amusement 
i.t  definition-making,  but  he  must  surely  see 
that  the  present  is  not  a  case  in  point.  The 
definition  of  invention  is  the  very  founda- 
bi  ii  -I  am  Patent  Law:  and  simply  because 
an  invention  is  naturallj  of  the  indefinite 
nature  lie  indicates,  it  is  necessarj  tn  pre- 
senile an  arbitrary  standard  in  order  to  pro- 
mice  something  sufficiently  concrete  to  work 
with.  How,  otherwise,  is  one  to  know  t<> 
what  tin'  protection  of  the  Patent  Law 
applies?  We  thank  him  for  pointing  out  a 
deficiency  in  our  suggi  -ted  definition  of  in- 
vent i>  m. 

We  come  now  t<>  the  vexed  question  of 
whether  a  Union  patent  should  he  defeated 
ii\  mere  knowledge  or  use  abroad.  Several 
contributors  have  discussed  it :  and  we  think 
Mr.  White,  in  arguing  for  it.  happily  illu- 
minates the  case  against  it.  As  we  under- 
stand him,  he  says  that  supposing  a.  device 
to  be  in  use  abroad,  that  fact  could  only  be 
used  t"  defeat  a  patent  here,  if  it  (the  fact) 
were  known  here.  This,  presumably,  infers 
that  the  device  itself  is  known  here,  in  which 
nsi    it--  use  to  defeat  the  patent  is  fully  pro- 

ded  Eoi  !  e.  the  other  clauses  of  the  defini- 
ti'iti.  Furthermore,  although  the  use  abroad 
Eight  be  prior  to  the  application  here,  the 
Deal  knowledge  of  that  use  might  be  later 
than  the  application.  This  is  really  the  crux 
B  the  objection  :  in  other  words,  mere  know- 
Edge  or  use  abroad  is  not  a  thing  which 
enlightens  the  public  of  the  Union,  but  it 
wmild  simply  be  used  to  defeat  a  patent 
when  the  disclosure  of  the  invention  1>\  the 
patentee  had  set  rivals  in  search  of  an  anti- 
cipation. We  think  that  in  discussing  this 
both  Mr.  White  and  Mr.  Cullen  have 


overlooked  the  common  phenomenon  of  in- 
dependent invention  l.\  different  people. 
The  ban  to  which  Mr.  White  refers  applies. 
of  course,  only  to  introducers  who  are  not 
themseh  es  i  iriginati  irs. 

We  have  perhaps  not  made  ourselves  clear 
in  our  criticism  of  the  ground  of  objection 
"that  i  he  im  rut  ion  is  not  m  \  el  or  not  capa- 
ble of  being  patented."  This,  of  course, 
could  not  be  eliminated,  but  it  is  simplj 
ni  iii.-eiise  to  say  that  an  invention  is  not 
patentable  because  it  is  ncf  patentable.  The 
clause  at  once  becomes  rational  if  it.  reads 
"  not  novel  or  not  patentable  in  terms  of  thi 
statutory    definition  of  an  invention." 

t  >bjection  idi  is  one  designed  to  meet  a 
special  and  very  rare  case.  Any  other  in- 
terested parties  cannot  have  the  special 
grievances   here    provided  for. 

With  regard  to  objection  (g)  (that  based 
on  a  defective  title  for  the  invention),  does 
Mr.  White  seriously  think  that  the  matt,  i 
is  one  of  sufficient  importance  to  warrant 
High  Court  proceedings'?  Are  inventors  so 
persistently  deceptive  or  culpably  negligent 
in  labelling  their  inventions  as  to  warrant 
ever;)  applicant  being  threatened  with  total 
loss  of  his  rights  because  of  the  inaptness  of 
half  a  dozen  words  to  describe  his  invention  ? 
We  agree  with  Mr.  Cullen  that  this  ground 
of  object  imi,  as  well  as  (g)  and  (i),  could 
well  be  left  to  the  examiner. 

It  seems  certain  that  the  Bill  will  not 
come  before  Parliament  until  next  year;  so 
that  for  the  present  the  separate  provincial 
patents  will  continue,  and  meanwhile  the 
Society  will  have  ample  time  to  make  any 
representations  it  sees  fit. 

The  meeting  then  terminated. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Precipitation  of  Gold  and  Silver  in  Cyanide 
Solutions  by  Carbon.  —  "In  treating  tailings, 
which  also  contained  half- burned  coal,  etc.,  from 
power  plants,  by  fine  grinding  in  a  weak  cyanide 
solution  for  the  recovery  of  gold  and  silver,  it  was 
found  that  the  coal  caused  first  the  selective  precipi- 
tation of  the  gold  and  later  of  the  silver.  Experi- 
ments showed  that  ground  clinker,  half-burned  coal, 
and  charcoal  were  all  effective,  but  that unconsuraed 
coal-dust  had  no  action.  The  action  appeared  more 
rapid  with  fresh  carbon  than  with  carbon  that  had 
been  saturated  with  water.  The  trouble  was  over- 
come by  passing  the  tailing  over  vanners  to  remove 
the  carbon." — R.  K.  Cowlks,  Trans.  Aitstralasian 
Inst.  Mia.  Eng.,  xvi.,  .">S. — Journal  of  th(  Franklin 
Institute,  May,  1914,  p.  532.     (J.  G.) 
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New    Method    pob    mm.    Determination    oi 
Si  i. riii  i:  in    Iboh    Pv bite.  — " Treat   0/S  gin.   oi 

•  ni'l    |>\  rit ••   in    .1    150  CC.    1 1 1 - k    with   J")  cc. 

i\  |,i-  ||<  'i  and  II  N<  >j)  prepared  a 
few  minutes  in  advance.  Allow  to  act  several  Imiir- 
(preferably  overnight)  in  the  cold,  add  abonl    1  gm. 

NaCl,  evaporate  almost  todrj in  a   -ami   bath, 

take  op  with  -  oc.  Ili'l  and   sufficient   wal 

add  50  cc.  boiling  water,  and  little  by  little    I  ^m. 

\  i  I  I  i        I  ipitate  is  nol  bulky  an. I  .1 nut 

i  phates  when  washed   with  hot   w 

i  In;  lil trail-  add 2 drops thyl  orang I     landneu- 

tralise  exactly  (rose  tint)  with  1 1 1  'I .  Boil  otfCOj, 
addSOcc  ol  Ba(OH  (45  gni.  pel  litre)  and  a  drop  of 
phenol plil  halein.  Pass  i !( •  (carefully  washed),  stop- 
ping the  Bow  of  gas  the  moment  the  rose  colour  just 
disappears.  Filter,  wash  with  hot  but  not  boiling 
water,  cool,  and  titrate  the  filtrate  «  iili  A*2HCltoa 

rose  colour.     Multiply  the  cc.  HCI  n  Bd  bj   -  to 

find  the  wt.   S  in   the  sample,  or  bj   l"8  to  find      S. 
To  determine  S  in  bui  tit  py rite    •  i  i  -  !  oul 
proceed    as  before,    bul    use    8   gin      \  .  i  .  > 
• .  ci     r.  i ■'  Ml        To  detei  nun.-  Pb,   <  n  and  Zn  in 

pyrites,    mix    .'i   gm.    in   n   po lain   crucible   with 

2  gin.  S  ami  8  gm.  KNaCOj,  covei  with  a  little 
N     CO     put  the  lid  on  t  Ik-  crucible  and  fuse  t"i    15 

minutes      Extract   the  cooled  mass  with  300  i < 

bol  water,  add  20  cc.  BCI  (22  Be),  allow  to  <ii-.-^-t 
several  hours,  remove  and  wash  the  crucible.  Add 
_'.">  —  in  -  crystallised  sodium  acetate,  allow   lo  settle, 

i   wash  with   II  .s   water  containing    acetic 
acid.     Separate  the  Zn>  by  dissolving  in   HCI,  pre 

is  ZnS  and  weigh  a-  /.nil.     Burn  the  filter 
CuS     I'nS   m    a    porcelain   cmcible,   dissolve    in 
II  M  i  and  electrolyse ;  or,  it  preferred,  separate  the 
IES1     Mm:  UN.     !/■ 

i        ■         Feb.  1",    1914,   p.   47.t. 
I.  ti 

Hi  \i    i  i -i    is   Mi-i  i Explosives;  Pirst 

ro    i  hi     HoMI    i> iii     I  u  I-  \i;  i 

mental  Committee,   vppoin  i  kd  Vpril  21,  1909. 
-•  The  repoi  i  ileal"!  w  n  b  i  lie  best  means  of  standard- 

H  li   greal ei   a  at   i ent,  i In- 

npparal  u  emploj  ed  in  i  be    \  be!  heat 

le  following  are  soi >i  the  chief  alterations 

proposed    by   il ittee.       A   copper   heal   test 

liath  i    to  lie  proi  ided  «  ith  a  ponsl  ant   lei  ■ 

i  us,  « ith  seven  holes  in  the  intervals 

li  other  and  eqnidi  I  ant    From   i  he  centre, 

one  of  the  holes  being  foi  the  therm tei       V  cage 

,.i  in.,  crossed  wires  i-  h\<-,|  to  the  underside  of  each 
test  tube  hole,  and  unoccupied  holes  are  covered 
with  small  discs  ..i  copper.      The  French  chalk  used 

i"i  ii rporating  with   gelatinonii  explosives  should 

ii"i  absorl re  than  0"5     ..i  isture under  certain 

deli I    conditions,     and     50     cc      -I Id     weigh 

'•;  ■  »  1*0  gnu         \   Wedg« I  mortar  and  pestle 

are  i m nded  foi  the  iucor|ioration  ••!  gelatinous 

explosives,       S| ilied     tiim 

the    in.  'i  poration    ..i    blast  mini.  |, 

gelatin  dynamite     ( 1 1,     an  I 

with     French     chalk.        Th 

mended     for     gi  indiog     i  ordite     ■  i 

cleaned   and    the   cntl  in   i»-  accurately 

adjusted   and   pasilj    re) I        \   new  design  has 

Im-.-ti  adopted  i..r  the  walei    oven   f"i    dryi 

cotton,  etc.,  mo  as  to  allow    ii   current   ■•! 

over  Hit-  sample,  and  aluminium   ti 

mended  in  place  ol  papi  i  li  .  -.         Del  uled  diiections 

-.1    inn Ill] 

iftci    |ireliminary   pressing  the 
iluiniuium 


tray,  and,  after  drying,  should  he  Bifted  in  the 

ii-.-. I  iur  ground  cordite.  The  same 
paper  should  be  employed  foi  lilieiin^  operations  in 
connection  with  the  beat  test  as  thai  used  in  the 
preparation  of  heat  test  paper.  The  chemical  con- 
stitution ..i  the  paper  and  ii-  physical  properties, 
such  as  thickness,  weight,  texture,  surface  and 
lengl  li  ••[  libre  influence  i  In-  result  «  ben  the  paper  is 
sensil  ie  -     eral  samples 

of  paper  were  specially   prepared,   but,  with  cordite, 

did  not  ;;ive  re-iik-  concordant  with  tli given  by 

NValtham  Abbey  batch   8  which   was  adopted  as  a 
-lamlai.l.      li    i-   mil   sufficient    merely  to  specify  a 
Alter  papei .  and  tlie  method  "t  preparation  ol  a 
test   paper  from  it.      li   i-  essential  that  the  sensi- 
tiveness of  the  finished  test   paper  be  verified  by  ■ 

\i    pi ni,   batches  ..t  beat   teat   papers 

tested  bj  tlieCbiel  Inspector,  Woolwich,  for  accept- 
ance into  the  service,  by  means  ..i  a  selected  -ample 
of  guncotton  and  in  comparison  «  itli  a  standard  heat 
test    paper.        This    i-     nol    entirely    aatisfa 

because  ol  the  | ible  variations  in   l >< ,i !■  the  gun 

cotton  and   the  standard   heal    leal    papei  used 
control,   and   il in  mil recommend  the   intro- 
duction ..i  a  tesl  in  which  the  heal   test    papei   i"  be 

standardised   i-  >-\| i   to  nitric  peroxide,  under 

standard  conditions.  This  '  diffusion  test  '  should  be 
employed  concurrently  with  the  standard  test. 
Standard  tint  papers  should  lie  prepared  by  u-iny  a 
permanent  pigment.  As  light  has  the  effect  "i 
reducing  the  time  of  the  heal  test,  and  as  this  - 
is  considerably  more  marked   in  the  case  of  cordite 

than  in  other  explosives,  the  ex| I  portion  ol  the 

heal  tes!  tube  should  i»-  covered  with  a  ventilated 
cap  ol  black  paper.    The  heal   tesi  tubes  should  be 

of  the  best  quality  Boda  lime  glass,  free  ii lead 

and  without  Btreaks,  and  should,  after  heating  t..r 
three  hours  al  a  steam  pressure  of  501b.  persq,  in. 
show  do  more  cloudiness  than  a  standard  sample  bo 

April  30,  191 1,  p.  ill      (J    I 

Determination     oi     C  iriion     Monoxidi 
means  oi    Yi  i  low    Mi  ri  L'Rii    OxtDi       "  Carbon 
monoxide  can  be  oxidised  quantitatively  by  Blowly 

ii   ovei M    ''i  ji  in-    ..i  \  ellow  mercurii 

oxid iitain.-.l    in    a    I    tube,   and    maintained  at 

100    C.   in  a  ml   i  be  resulting  carbon 

dioxide  absorbed  in  standardised  baryta  water,    The 

i -curie  oxide  must  be  precipitated  and  dried  at  ■ 

low  temperature,  and   protected   from  the  prolonged 

action  ol  light  ;  oxide  | ipitated  in  hot  solutions, 

or  the  red  oxide,   i-  inactive.       About    15  m 
required    for    the   combustion   ol    100  o.i     ol 
Methane  is  unacted  "ii   by   the  yellow  oxide  at  100 
I        :   l   hydrogen,  though    partially   oxidised,   does 

nol    influence  the  titration,  bo  that    th thod  is 

available  foi  the  determination  of  carbon  monoxide 

in   preset i  either   »i   these  gases."     I..    MosEli 

and  0.  SCHMIO,   Z.    Anal.    Clitm  .  191  I.     ..  21i 

Jon  iusti    ,     Vpril   ,'i", 

1914,  p    142       i.  G.) 

.  ion     .n     El  nn  \i-        ■■  The    unknown 

elemen  detected  spei  in  the 

is  nebula1  by  means  of  it-  violet   lines,  i-  now 

I  or  I  i ah.iill-  • 

The  i i  itnre  "t  the  Orion  nebula  i-  ah.nn  15000  . 

Bo  i  uiRi    and    Bl  iss  in.     Comnt.    i 

,.,.i  (  191  i.  199       .1    \|   , 


i(,  Vot  \ 
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Detection  of  Gold  wp  Platinum.  —  " The 
method  of  Pertusi  and  Gastaldi*  far  the  detection  of 
EICN  with  I'u  acetate  and  benzidine  acetate  may, 
with  a  few  changes,  be  applied  to  the  detection  of 
An  and  IV  With  quite  dilute  solutions  of  An  -alts 
the  reagent  (a  solution  of  1  g.  benzidine  in  1"  cc. 
A. Oil  oil  cc.  H.,0)  gives  a  deep  blue  coloration 
which  gradually  changes  to  violet.  The  coloration 
i-  green  in  the  presence  of  free  AcOH  and  is  changed 
to  bine  with  addition  of  benzidine  in  excess.  A  blue, 
Hocculent  precipitate  (which  settles  readily  and 
may  possibly  lie  utilised  for  quantitative  determina- 
tion) is  produced  1:1  a  short  time  aftei  addition  of 
tin-  reagent  to  quite  dilute  solutions  of  1't  salts  ;  the 
deposition  of  the  precipitate  (which  is  then  darker  in 
colour)  is  promoted  by  heating.  Dilute  solutions  of 
Fe'"  -alts  give  with  benzidine  acetate  a  bine  colora- 
tion which  i-  only  stahle  in  the  presence  of  excess  of 
benzidine.  Free  mineral  acids  have  no  influence  mi 
the  An  reaction,  hut  retard  the  Pt  reaction  in  the 
cold.  When  An  ami  I't  are  to  be  detected  in  the 
presence  of  Fe,  the  latter  should  he  removed  by  pic 
vious  treatment  with  dilute  HC1  or  HXO:;.  The  limit 
of  sensitiveness  of  this  reaction  i-  < i  i u n o i< <;jr>  u.  per  1 
cc  for  An  and  0000012a  g.  per  1  cc.  forPt."  — G. 
MALATESTA  and  E.  Dl  Not.  \,  Milan,  Boll.  chim. 
farm.,  52,  461-3.—  Chemical  Ahxtracts,  April -JO,  1914, 
pp.  1397-8.     (J.  G.) 

Determination  of  Titanium  and  the  Insolu- 
bility of  TlTANlFEROUS  I  )res.  —  "  Ilmenite  is 
readily  soluble  in  concentrated  HX'l.  When  ilmenite 
or  iron  ores  which  after  treatment  with  concentrated 
HC1  give  residues  which  contain  Ti.  there  is  present 
in  the  ore  or  ilmenite  mineral  other  Ti  minerals  (■  ,g., 
rutile).  The  Ti  can  be  precipitated  from  solution  by 
heat  in;,'  and  the  following  is  proposed  as  a  quantita 
tive  method  :  Dissolve  2-5  g.  sample  in  50  cc.  con- 
centrated HC1  and  heat  '  1  hour.  Stir  to  prevent 
formation  of  insoluble  precipitate  on  the  bottom  of 
the  Bask.  Cool  and  dilute  with  2  vol.  water.  Filter 
and  wash  with  2%  HC1.  Add  about  20  g.  Na2CO 
and  carefully  neutralise  with  NaOH  solution,  taking 
care  that  no  permanent  turbidity  form-.  Then  add 
25  cc.  2  A*  Ht'l  and  water  containing  SOa  (about 
50  cc).     Dilute  to  1   litre  and  boil  for  half  an  hour 

and   add    t 'c    of    the   SO«  solution.      Ill  one  to   two 

hours  the  precipitate  formed  will  settle,  then  pour 
the  supernatant  liquid  through  a  CSS  589,  15  cm. 
white  hand  paper.  Wa-h  free  from  HC1  and  in  doing 
so  avoid  caking  of  the  precipitate  to  the  paper, 
[gnite  while  still  moist  and  weigh  the  'I'd  I,.  The 
insoluble  residue  from  the  concentrated  111  I  solution 
should  be  examined  for  Ti.  Fe  and  Al  are  not 
carried  down  by  the  precipitate.  1',  on  the  other 
hand,  comes  down  quantitatively."— P.  Farup  .and 
E.  ScHRF.lNER,  Tidxbrifl  Kern.  Farm.  Tempi,  I!, 
65-73.  Chemical  IWrart*,  May  20,  1914,  p  1722. 
p.G.) 

"Free  Carbon,"  its  nature  wn  determina- 
tion in"  TAR  products.  "  lle-ults  of  experiments 
■tilled  showing  that  benzene,  toluene,  chloro- 
form, carbon  bisulphide,  and  glacial  acetic  acid  in 
contact  with  tar  form  insoluble  compounds,  the 
amount  increasing  with  the  period  of  contact:  the 
residues  obtained  with  chloroform  and  carbon  bisul- 
phide contained  chlorine  and  sulphur  respectively 
No  such  insoluble  compounds  appeared  to  be  formed 
with  pyridine  and  aniline  respectively,  but  these 
liquids  are  considered  unsuitable  as  solvents  for  the 

"Tliis  test  i-  o  ill'  due  to  M"ir  r  see  Proc,  I  Ihem   Soc.    London, 
M.v.  5   li)10,  and  ■  0,  p.  M2 _ 


determination  of  'free  carbon,'  for  which  purpose 
digestion  with  toluene  on  a  steam  bath  for  not  more 
than  30  rains,  and  extraction  of  the  insoluble  residue 
with  benzene  under  standardised  conditions  is 
recommended.  For  asphaltnms  extraction  with 
cold  carbon  bisulphide,  using  a  Gooch  crucible,  is 
more  rapid  and  gives  results  equally  accurate."— J. 
M.  Weiss,  Jour.  bid.  Eng.  Chem.,  1914.',',  279-285.— 
Jouriia  i  of  Chemical  Ind>iMry,  May  loth, 

1914,  p.  474.      (J.  U.) 

METALLURGY. 

l.iissEs  in-  Dissolved  Gold.— "The  subject  of 

losses  of  dissolved  gold  occurring  in  cyanide  plants 
has  received  only  a  small  proportion  of  the  study 
and  attention  to  which  it  is  entitled  from  those 
peisons  who  are  in  charge  of  the  operations  of 
cyanide  plants.  Yi-it-  to  some  of  the  larger  i  I 
those  plants  of  Central  America,  Mexico,  and  the 
United  States  have  caused  the  truth  of  the  previous 
statement  to  lie  forcibly  impressed  upon  me. 

Discrepancies  dm  to  Losses. — These  losses  are  in 
some  case-  the  cause  of  serious  discrepancies  occur- 
ring between  the  actual  and  theoretical  recoveries, 
when  the  theoretical  recovery  is  based  upon  the 
difference  between  head  assays  and  tail  assays.  An 
example  of  such  a  case  is  taken  from  a  well  known 
mill  in  Honduras  some  years  ago.  At  this  place  a 
usual  difference  varying  front  8%  to  5%  occurred 
monthly  between  the  actual  and  theoretical  recovery. 
The  theoretical  recovery  was  l.ased  upon  the  differ- 
ence between  the  head  and  tail  assays,  and  it  was 
usually  the  3%  to  5%  greater  than  the  actual  re- 
covery,  mostly  due  to  the  unestimated  soluble  loss. 
The  tail  sample  was  taken  from  the  Butters  tilter- 
leaf  holding  the  washed  cake,  by  means  of  a  scoop 
attached  to  the  end  of  a  stick,  the  sample  being 
scraped  from  one  or  two  leaves  of  each  charge  by 
means  of  the  scoop.  The  sample  from  each  charge 
was  dumped  into  a  pan  which  held  all  of  the  charge 
samples  for  24  hours.  When  the  pan  would  be 
nearly  full   the  sampler  would  pour  off  any  solution 

ft which  the  pulp  had  settled,  in  order,  I  presume, 

to  make  room  for  more  of  the  charge  samples.  The 
worthlessness  of  such  sampling  is  obvious,  especially 
in  a  mill  where  the  solution  entering  the  zinc-boxes 
would  assay  over  2u  ox.  silver  pet  ton.  yet  neverthe- 
less I  have  seen  the  same  or  nearly  the  same  method 
practised  in  more  recent  times  in  other  well  known 
mills.  One  can  well  imagine  the  extent  of  the  un- 
determined   lo-s  which  occulted  at  the  mill  in  Hon 

duras   uj isidering  the  losses  a-  shown  in  the 

examples  which  follow   hereinafter. 

Tailing  Sample.  —  A  somewhat  common  method  of 
sampling  Biter  tailing  is  to  take  a  cut  or  so  from  the 
washed  cake  before  it  is  discharged  from  the  filter- 
leaf.  I  have  always  found  this  method  to  he  in- 
correct, more  especially  so  with  the  Butters  or  Moore 
type  of  filter.  Some  reasons  for  its  unreliability  are 
that  in  taking  the  sample  the  sampler  usually 
-elects  a  cake  which  i..  not  frozen,  that  is.  one  which 
does  not  adhere  to  the  opposite  cake  contained  on 
another  leaf  ;  coarse  or  heavy  panicles  of  cue  which 
have  a  tendency  to  concentrate  close  to  the  Biter 
medium  during  cake  making,  are  not  caught  in  the 
sample  owing  to  the  uneven rress  of  the  filter  surface 
caused  by  slats  or  coco  matting :  and  the  failure  t" 
obtain  solution  in  the  sample  which  was  discharged 

with  the  cake  and  which  remained  in  the  pipe  con. 
nections  and  -paces  of  the  tiller  leaf  at  the  end  of 
the  wash  before  discharging. 

A  Dumber  of  carefully  conducted  comparative 
tests   which   I   have  made  have  proved  in  each  and 


I  ik.-n  flume  -  imple. 
I  he  fo  lo     n  "ill  treal  ing 

about  1,000  tons  of  ore  i"'i"  day  using  a  Butters  filter 
which  made  a  60-miuute  eakc  with  a  CO-minute 
wash,  ement. 

The  unwashed    pnlp  entei  ing   I  i 
assayed  o 

- 
S  s        '  -  /  -■  '         - ; 

\     lea 35    0  033     none    3     I  114 

,\     flume     0035    003      0015    0027     0  91     0-0245 
|;    |, -at        ii  027     "".';      U0033  II  11045  I  us     00049 

B    flume     0035    0045    013     I 13 

The  method  used  in  sampling  .ii  tlii-  mill  prior  to 

tl perators  learning   ..i   the  unreliability  of   the 

impling,  s few  months,  was  very  similar  to 

tin-  method  desci  ibi  pari  of  1 1 » i  —  ., 

.■in-   to   iln-   differei  the   solution 

solubles  of   the  leal   samples  ami  the  Hume  samples 

:i-  shown  bj   charge   II.  the  i pany  operating  the 

mill  ,was  losing  ovei  $61,000  i"-i  year  more  than  ii 
»;i-  aware  .-i      The  loss  was  mostly  d 

an. I  a  few   simple  changes  in   the  filter   tnd 

littering  o% tine  mosl  of  the  loss  which  had  there 

tofore   been    unrecognised.      The   following    I 
show    the   smallest    difference    found    between    the 
-nl  ii  Mi-  of  the  frozen  and  non  frozen  cakec 

C    leaf  0  027  0  03    3  0  0043  I  O.s  149 

<>M.-;:i 
C    flume  U  035  0  045  0  "I     0  013     m    0U13 

A  considerable  diffcre is  diow  n  in  I 

ligures  between  the  soluble  loss  as  shown  bj  -'1111111111 

lion  n  by  1  lie  differ •  •  l..i  u  .-.-ii 

washed  and  unwashed  sample  assays.     This 
ence  i-  partly  due  to  the  difficult)  <ii  obtainin 

taken  foi  a  ['lie  muin  reason  for  the  dill 

i-   probabl)    1I111    1 11  1  lie   mel  I101I  used  in  drj  in 

unwashed  sample.   The  possibility  of  e 11  <oluble 

iletei  Him  11  ion  bj  the  differi  nl  Ial  mel  hod  arising 
from  ili"  method  followed  in  dryi 

how  11  bj  1 1"'  folio v 

lid  'In  ided 
into  font  poi  tiom      Pol  Lion    1    «  us  ill  ieil  in  a 

Portion  2  wa«  1  nclosed  in  oili  1  |i  ipei  ami  ill  ied,  the 
paper   was  reduei  d,  and  il  il   found  and 

caleul 

sulphate  followed  bj  sodium  sulphite  and  n  little 
sodtuni   sulphide   to 

was  'Ii  ied  am  d  with 

i    washed    in 

and  assayed.     The  follow  ing  results  « 
Soluble  by  diffei ■■■  l»'i  >■ 

10.00c  pel  ton. 
Soluble  by  difference  be!  ween  S      j 

1 9. 68c.  per  ton. 
Soluble  by  difference  between  washed  and   No 

27.69c,  pel  ton. 
Soluble  by  solul 

by  the  follov 


soluble. 
Sample  dried  in  0  15c.   per  ton  soluble. 

-    ,\      _')  80c    ;  er  ton. 
Washed  ton. 

The  -  clearly  show   in  the  case  of  the 

particular  ore  that  drying  samples  in  clean  tin  pans 

■  I 10  cl  results.  This  i-  probably  due  to 

ation  or  precipitation  of  tlie  -..lulile 
metal  mi  the  pan.  In  these  cases  an  electric  stove 
was  the  heat  medium  t"»r  drying. 

I  have  noticed  the  same  effect  in  drying  silver  ore 
in  II luras,  bul  as  I  cannot  find  record  in  mj  note- 
books I  am  unable  to  -ji*.'  figures. 

•   drying  samples  containing  dissolved 

i-  i[uite  interesting    fi the  evidence  shown 

by  the  foregoing  examples,  and  it  should  !»■  investi- 
gated more  thoroughly  than  I  have  iiiM-sti 

nble  I"--   of  iea  considerably, 

and   the  ral  follow   any  fixed  rale.     In  ■ 

mill    -  1  i.-ni  mil  and 

solutions  are  not  wilfully  discarded,  the  kolnbl 

ni. I.-  through  a  Butters  type  of  HI  1 
al.. mi   11  ..   lb.    Ki  \    pel    ton   h  lien    the 
solution  averages  about   1*2  lb.  KCN.     The  -■ 
loss  in  cyanide  1-  •  1  u it t-  an  item,  and  I  lielieve  that  it 
will  be  overcome  to  :i  great   extent   within  thi 
future  II     K     I.  \i  n>.  U 

1914,  p.  sin      .11.  A.   W 

Bai.anci  i>  I  UN  1 11  r  1  on  Sand  Pumps.-  -"  While 
the  introduction  of  sand  pumps  was  a  step  forward 
in  tin-  lifting  of  solutions  carrying  sol'ds  of  varying 
>i/c-.  their  use  has  often  been  attended  with  some 

troublesome  features.     .\i g  the  latter,  the  mosl 

prominent,  perhaps,  was  the  excessive  ilmisi   from 

the  impeller,  for  heads  over  30  ft.     This  resulted  in 

loss  ..1  power  and  caused  a  leak  around  the  shaft. 

t Iiioii^Ii  the  slutting  box,  which  in  turn  rapidly  cut 

ilium-  i".\  and  the  shaft.     The  Traylor  Efngin- 

Ulentow  11,    I'l'iin., 

ha*  developed  what  i:  calls  a  haUnced  impellei 

use  in  its  sand  pumps,  and  which  is  designed  to  ovei 

■  hese  di flieul I  ies.     This  impeller  has  slots  in  ii . 

litre,  which  permit   the  solution  to  pass 

1  hroiigh  it  .in. I  1  lin-  i |iialise  1  lie  pressure  on  each 

side.      1  '    "ii   1  he  impeller  in  snob 

jHisitions  that  when  help  to  deflect  the 

water  or  solution   into  ami   through  the  slots,   the 

pi  oper  direction 

to  aid  in  ilii-  purpose  also.     It   1-  claimed  thai  the 

"ii  lii-  desi _■•  emoi  e  1  he  ilirn-i 

i  \  1  he  use  ol 

a  thru  The  pumps  eon- 

raining  these  impellers  remain  single  suction  pumps, 

ire,  bul  the  siici  ion  ..i  the 

impellei  me,  resulting  in  the  stuttin 

being  used  1  n  keen  pump,  and 

not,  as  bef to  keep  the  solution  1 getting  out. 

In  1  In-  pump  itself,  some  impi 
been  made  in  the  method  •■!  holding  the  linings  in 

:.i  ad  justed  bj 
screw  ■  ■  •'-,  making 

itllOUl    »n\ 

Oltenillgs    111    «  llich   -.in. I    nii.jlil    e 

Maj   16,  1914,  p   1009     G.H.S.) 

-  used  by  tin- 

Hidalgo, 

hyposulphite-cuprii'  chloride  leaching 

i.illv  adapted  to  leaching  tailings 

,'■  thai  would  can xci 

-i\.-    con  -i" 

M  iv  9,  1914,  |.   "'I       0.  H.  S 
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MINIM.. 
Factor  of  Safety. — *«  How  many  of  tliose  \vI)o 
habitually   use   i lit-  term  'factor  ol  safety'  clearly 
itmterstami  its  meaning  '.' 

Mr.  C.  E.  Stromeyer,  before  the  Staffordshire  Iron 
and  Steel  Institute,  points  our  that  the  expression, 
'factoi  of  safety,'  was  originally  introduced  for  the 

purpose    of    inspiring    confidence.     Ii    is    g rail} 

uuderst 1  thai  a  machine  or  appliance  such  as,  for 

example,  a  haulage  rope  or  a  bridle  chain,  with  .1 
factor  of  safety  of  say  live,  bad  l>een  tested  to  live 
limes  the  maximum  stress  for  which  it  was  designed, 
and  in  this  general  sense  the  term  implies  a  margin 
of  safety  which  seems  to  I"'  an  efficient  safeguard 
even  against  0  icasional  on  ei  loading. 

On  the  Continent  it  is  m nsual  to  employ  the 

expression  '  permissible  working  load,'  or  some'  such 
term,  instead  of  '  factor  of  safely,'  and  there  is  much 
to  be  said  in  favour  of  this  practice.  The  factor  ol 
safety  in  its  relation  to  winding  ropes  has  recently 
been  widely  discussed  in  the  German  technical  press, 
one  of  the  in  tin  points  raised  being  the  influence  of 
depth,  an.l.  consequent  ly,  of  the  increased  weight  ol 
the  rope  itself  upon  the  normal  factor  of  safety. 
Col.  Blackett  alluded  to  the  same  subject  when  the 
general  regulations  were  before  Lord  Mersey.  The 
regulations  provide  that  the  strength  of  cappin<*s,  in 

tl ase  of  haulage  ropes,  shall   he  based  upon  tie' 

ultimate  strength  of  the  rope,  whereas  the  owners 
contended  that  the  guiding  factor  should  he  the 
maximum  load,  as  in  the  case  of  winding  ropes,  'lie' 
distinction  is  subtle,  hut  not  immaterial. 

The  term  '  permissible  working  load  '  possesses  1  lie 
advantage  that  a  definite  limit  of  safety  is  guaranteed 
by  the  manufacturer's  tests,  'Factor  01  safet} 
virtually  means  nothing  at  all.  It  is  a  figure 
obtained  in  pail  by  laboratory  tests,  in  pail  bj 
malheniatic.il  calculation  based  upon  assured  know- 
le  Ige  which  is  frequently  wide  of  the  truth.  As  Mr. 
Stromeyer  say  s,  '  1  In-  mat  hematical  formula!  used  by 
engineers  are  of  the  crudest,  and  do  not  correctl} 
determine  the  actual  stresses  produced  by  external 
force-.'  It  is  generally  assumed  that  the  factor  of 
safely  in,  for  example,  a  piece  of  metal,  is  the  ratio 
of  ultimate  stress  to  elastic  limit.  Tims  if  the 
ultimate  breaking  stress  is  20  tons,  and  the  elastic 
limit  is  4  ton,,  we  say  that  the  factor  of  safety  is 
live.  But  it  is  not  by  any  means  an  easy  matter  to 
determine  either  of  these  tigures  with  accuracy.  The 
utum-t  that  can  be  done  is  to  take  the  mean  ol  a 
Dumber  of  tests  often  widely  divergent.     Mr.  Stro 

meyer.  ind I.  ;<«s  so  far  as  to  say  that  in  certain 

cases  the  figure  c,,llcd  'factor  of  safety'  is  made 
up  of  ."in  of  mathematical  convenience  and  50% 
of  ignorance  a-  to  the  tine  value  of  the  elastic 
limit.  Tin-  truth  i-  that  the  elastic  limit  i-  a 
-ouicwhat  inconstant  quantity.  As  we  now  know 
from  the  results  ol  fatigue  experiments,  the  elastic 

limit  is  red d  by  repeated  stress,  and  this 

sideration  which  possibly  assumes  greal  importance 
in  connection  with  such  appliances  as  wire  r -. 

Then  we  have  the  influence  of  the  law  oi  probabi- 
lity.      There   an-   innumerable  small   causes  which 

may  influence  elastic  limit  way  or  the  other  to  a 

slieii  1  degree.  These  may  generally  tend  to  nenti    : 
Bach  other,  bul  tindei  certain  conditions  they  m  i\  lie 

jbmulal  iv,'.     Thus  if  1  here  are  1 1  1  hese  minute 

influences  at   work,  each  capable  of  influencing  the 

elastic  limit  either  positive]}  ativel}  ton    lig  il 

extent,  say,  I  ton,  this  will  give  '    or  1,021   po    ible 

< binations  of  elm .jiv  m-_   a   total  ran  I    10 

tons  in  the  break  down  point,  and  there  1  one 
chance  in  1,024  that  all  the  influences  will  beadvei  se 


Similarly  we  may  calculate  other  chances,  with  the 
result  that  there  is  always  a  possible  error,  and  il  0 
a  probable  average  error,  in  the  experimental  deter- 

mm  il  ions  upon  which  the  'factor  of  safety'  figure 
is  based. 

let  us  take  another  case  ol  the  greatest  import- 
ance in  mining  operations,  vi/..,  the  difference  be- 
tween static  and  dynamic  sties-,  that  i-,  between 
dead  loads  and  live  loads.  In  the  textbooks  it  is 
Usually  shown  that  a  load  which  is  applied  suddenly 
ic-iilt-  iii  a  stress  which  is  twice  as  great  as  that 
which  a  gradually  increasing  load  will  produce  Mi. 
Stromeyer  believes  that  this  i-  not  true  in  all  cases, 
and  that  suddenly  applied  loads  often  produce  a 
111 11  eh  greater  snes-  than  double  the  static  effect. 
We  are  here  apparently  in  a  state  of  profound  ign  1 
ranee,  and  have  been  too  ready  to  deduce  a  general 
law    from   insufficient   data.    'This    question    came 

recently  into  proininei in  Mr.  W.  YValker's  reporl 

on  an  accident  at  Rufford  Colliery,  d  te  to  the  failure 
of  a  spring  hook  under  a  sudden  jerk.  The  factor 
of  safety  as  shown  by  testing  was  about  4::,  and  it 

was   admitted    to    have    I n  insufficient  under  the 

circumstances  of  dynamic  stress.  It  was,  in  fact, 
recommended  in  lids  report  that  ten  should  be  a 
minimum  factor  of  safety  in  connection  with  all 
ropes,  chains,  honks,  etc.,  used  in  such  work  as  sink- 
ing operations.  Even  this  margin  is  quite  uncertain 
when  questions  of  momentum  have  to  be  considered. 
Very  similar  conditions  prevail  in  connection  with 
1  In.  strength  of  winding  ropes  and  mine  particular!} 
"i  cage  cappings.  Breaking  strains  in  such  case-, 
as  found  by  testing  under  a  gradually  increasing 
load,  give  but  lillle  informal  ion  a-  to  I  lie  results  of 
a  violent  jerk,  such  as  may  lea  lily  be  experienced 
in  practical  use. 

The  above  examples  go  to  show  how  mythical  the 
'factor  of  safety'  ligure  may  be  Permissible  safe 
load  «onhl  seem  to  be  a  far  more  trustworthy  guide 
in  practice  :  but  even  in  this  case  the  term  ha  only 
a  limited  application  on  account  of  changes  due  to 
the  ageing  of  materials  in  use.  A  steel  rope  may 
start  from  the  factory  with  a  high  breaking  limit, 
but  this  becomes  continually  lower  in  use,  partly  as 
a  result  of  continued  and  repeated  stresses  inducing 
fatigue,  partly  by  reason  of  deterioration  of  the 
material.  The  latter  factor  is  especially  serious  in 
the  case  of  certain  metals  and  alloys  entering  now 
somewhat  largely  into  the  construction  of  machinery 
of  all  kinds  Mr.  Stromeyer  remarks  that  the  risk 
of  ageing  is  so  great  that  some  engineers  are  becom- 
ing shy  of  using  certain  nickel  steel  alloys  and  some 
n  1  bronzes,  because  i  he-e  -omei  iiic-  become 
absolutely  rotten  after  a  time,  even  although  they 
may  be  perfectly  satisfactory  when  new.  There  is 
much  yet  that    remains  to  be  investigated   in   the 

mysterious  diseases  to  which  - e  metals  seem  to  be 

liable."— Colliery  Guardian,  May29,  1914.     (H.  M.) 


<  lYLINDRICAL   I  >RE   I    III    11 

Sj/iioinin      Reasons    of    econoi 

the  South  Mine,  Broken   II 

square  sect  ion  to  a  cylind 

slave-.        These    ale    loilgei 

often  be  recovered  «  hen  a  - 

timber   f,u-    stave-    pleferab 
of    preparing   slave     and 

scribed.        four    types    of    eh 

ing  diametei s  and  1  hicl 

conditions       Inclined    chut 

forcement.      S| ial    prote 

v  ei  tical    chute  1  lianges   to 
repair.     Costs      ip     ial  aj 


s  of  Wood  St  u  us. 

nv  1 ed  u  change   at 

ill.   froi 'Inn  e     of 

1 1e.1l  type  with  vertical 
In  ed.  cheaper  and  can 
tope  is  finished.   Round 

le    to    sawed.        Mel  hods 

a  sembling  dun  e  de 
ute  evolved  vviih  vary- 
-e  .  ada  pted  to  varying 
e-   1 ive   metal    rein- 

Ction    at      point      where 

inclined.     Methods  ol 

plicul  ions. 
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lurgieal  and  ':  ^ug    191 ! 


"  The  ore  rhntes  formerly  n — •-.  I  in  the  South  Mine 
at    Broken    Hill,    New   South    Wales,    were   either 
square  sets  lined  inside  and  onl  in  the  tinibei  - 
i.i    squared   timber  cribbing  in  the  open  stapes  with 
2  in.  spaces  bel  ween  ad  jaci 

rapidly  that  they  .li.l   nut   last   lor  tin-  life  of  the 
i   unless    built   al    frequent    intei 
i    either   by    replacement    or   by    relining    was 
difficult,  slow  and  ex|  i 

The  fact  that  these  defects  existed  and  that  ii  was 

11 gsary  i"  provide  .Inn.",  foi    150   ft.  stope   lifts 

the  adoption  of  a  cylindrical  chute,  made  of  a 
stringy-bark  tinibei  set  on  end,  in  spite  of  prejndice 
-i  it. 

In  i lii-  design  ■  ach  section  •  •!  the  chute  i-  practic 

ally  a  barrel,  or  a  Btuall  vat   without   1h.ii topi 

in. 1. 1.-  of  staves  with  bevelled  edges.  Tin-  position  "i 
the  grain  ..t  tin-  tini  rl  ical,  cutting 

is  a  minimum.     The  staves  are  bound  together  with 
double  hoops  of  fencing   wire  until   tin'  tilling 
rounds  and  holds  them,  mi. I  are  'mill   up  in  sections 
•i,  required 

After   experimentation,    four   ~i.ui.1ui. I    types    •>! 
.lint...-   were  evolved:     (1)    Chute  ..i    l  ft.   internal 
diameter,  an. I    In  in.   ilii.kii.-~~:     J    chute  oi 
internal  diameter  and  in  in.  thickness; 

:t  fi.  internal  dianietet  anil  6 in.  thicki ;  .1.  chute 

of  3  ft.  internal  diameter  ami  ■">  in.  thickness.  The 
length  of  staves  is  in  all  cases  l  ft.  This  length  i~ 
light  an. I  handy,  even  in  the  thi.-k.-~i  -i/.-~.  and  does 
n. .1  bang  n | .  when  thrown  down  a  winze  into  a  stope; 
it  is  furthermore  an  aliquot  pari  of  the  average 
height  which  the  chute  must  be  raised  foi  each  till- 
ing operation.  While  sections  of  tl.i~  length  are 
rathei  -lent,  they  have  not  proved  unstable  in 
practice,  and  in  case  of  any  distortion  through  a  fall 
hi  ground,  only  a  l  ft.  section  ha-  t..  1..-  restored. 
Tin-  three  i  i  ited  to  van  ine  condi- 

tions, •">  in.  being  tin-  minimum  permissible  foi  suffi- 
cient bearing  surface  between  sections  and  foi  resist 
I  he  I  ii  diameter  type  i-  part  i 
cularl)  available  for  the  bottom  portions  of  chutes, 
as  it  minimises  the  dangei  "i  '  hanging-up.' 

Apj  '  I      ■    I    i-  used   up  to  a 

height  of  35ft.  in  open  slopes  for  IhjiIi  vertical  ami 
inclined  chutes.     Type  2  i~  used  in  open  si o 

al  .-I -  foi   the  sections  from  35  ft.  to 

when  the  stope  lin  is  150  ft.  ;  ii  i~  alsu  used  in  i ii 

lied  style  for  all   Ii  :!•".   ft.    in    inclined 

.hill.'         I  used  in  square  set  slopes  foi   i  lie 

section  from  35  ft.  to  70  fl  -  where  the  stope  lift  is 
lOOIt.  and  from  70  ft.  to  120  ft.,  where  the  stupe  lifl  is 
ISO  ft.  Type  I  i-  used  i...  eU'eiling  repairs  to  old 
crib  chutes  «  Inch  It  lie  facl  i  lial  no 

.it  chute  i-  ~| ified  foi  i  In  tope  lifl   i~ 

due   to  the  facl    tbatth    i-    portion    ol    the   deposit 
ived    by    underhand    sloping,    requirit 

lade  from  either  round  oi 

11  ill.        "l  111.    ;     In  II. 

i.i    In   in     ■    In   in       I  ...    grei  n    sawed     limbei 
templates  are  use  -  i-tion. 

The  In  in.  In  in  piece,  when  cut,  i-  reverseil  and 
put    together.      Ii  the  slri  seasoned   on 

the  surface,  an  advisable  | eding,  it   shrinks  -n 

thai    illll.-lelil    t plate-    i 

shrinkage  causes   the   am  m   n 

chute,  Hi  in.  in  thickness,  only  a  -light 

■■  urn  in  -i/e  iii  ill  •  i  Inn  ii.- lions         \  • 

Kairwkathi 

114,   |>.    I  130 
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:.  Dust  Ex  Frictioxal   i 

inn  i  iv.  —"A  suggestion  was  made  by  Mr.  W,  A    1' 

issue  of  Xal  .  t  lial  a  p 
cause  "i  explosions  in  coal  mine-  lay  in  the  fact  that 
a  cloud  of  coal  iln-i  "hen  projected  agaiust  an  in- 
-ulai.-.l  conductor  might  give  rise  to  sparks  several 
centimetres  in  length.  Experiments  in  the  labora- 
tory with  various  kinds  of  dust  had  shown  that  the 
potentials  might  easily  rise  high  enough  to 
this  possible.  During  tests  made  in  Ludlow  Pit,  at 
ock,  « ith  a  ^x  ter  provided  with  a 

radium-tipped  collector,   | utials  oi   -• 

more  were  observed  behind  a  train  of  wagons,  hut  no 
.-  were  noticed.     It  should  be  pointed  out,  how- 
ever, thai  the  coal  dust  in  mines  is  rarely  pure,  and 

that  coal  dust  mixed  with  stone  dust  .1 not  give 

;  .  a   high  charge  ;    a-  the  -i.-n  of  the 

tin-  .iu-t   material,  ami  coal  dust   an. I 
.ln~t    imparted   oppo 
•  In. -tin,   the   mixture   was   comparatively 

in  supply  a  strong  argument   in 
favour  of  the  use  ol  stone  dusting  in  onl  mini 
W     \    I' .   i:i  i ii. i 
I'JU,  i  i    w 

Urea'i    S.u.1    Lake   Pi:i:skkvk.s  Timbkk.       "In 
replacing  a  railroad  trestle  recent  Ij  burned  aloi 
mirth  shore  of  G 

found   that   the  piles  are  -till  perfectly  souni 
IS  years  ..i  Bervice.     1...  .king  for  the  can-e.  since 
the-i-  were  only  of  local  pine  and  lir,  they  found  the 
timbers  were  impregnated  throughout  with -alt  from 
the  lake. 

At  anothei  point  on  the  lake,  IS  in.  piles,  -- 
years,  are  similarly  preserve.!  with  -alt  which  has 
penetrated  t..  then  very  centre  'limbers  in  the 
Southern  Pacific  trestles  acrosaSall  lake,  placed  in 
1902,  appeal  to  be  as  g.....l  as  on  theday  when  tin- 
piles   «ere  driven.     They  have   !  d  well 

water  line  by  the  salt  dashed  onto  them  by 
the  waves,  a  fact  apparently  anticipate.!  by  the 
engineers  who  built  the  trestles. 

The  lii-l  transcontinental  telegraph  line,  bull 
fore  the  railro  ul,  extended  west  from  Si 

through  the  prospei mining   camps   ol    Eureka, 

\n-iin  ami  Virginia  City       When  the  ■ 
built,  the  telegraph  line  ■■  U)  follow  its 

■  ■I   \>  ay  and   I  -   sawed   oil   at    the 

ground.      An  engineer  who   recently  exaini I    the 

hulls  left  in  tin-  ground  in  the  -alt   deserl    ileal 
Springs  found    that,  allhougli   50  years  had    |>H 

cut  i. II.  tin-  ulii   lmlt~   wen-  pel  ■ 
■  iin.l. 

Til.  i  ni ipai iii  t  h.-  Salt  Lake 

valley  have  used  the  local  rving  poles, 

\\  hen  -et    op,  abonl  e<l  at  '.'in.! 

ilu-  pole  mi  tin-  ground.  This  method  cannot  be 
used,  however,  when  the  pole  is  on  nr  neai  a  lawn. 
..I  in  an \  place  where  vegetation  is  desired. 

It  is  pointed  out  thai    the  reason  why  the  waters 

..I  Salt   lake  :i   il  i\.-,  a-   ill-tin 

water-,     i-     I.e.  all-e      the      lake 

solution.     I'ii --.-Mai i. .n    with   sail    is  ..t    no   use   in 
;  hi    .1  tack  "i  teredos  and  othei 

Is  i-n  i lives 
tigati: ..  i  imlier  iilli-i 

the  suggestion  l  ■  •  t  ties  and  poles  which  have  I n 

time  in   the  waters  ..i  the  lake 

■  night  to  !••■  nnj.ei  riou  fl  lie  salt  i-  not 

i   ..nt    by  the  action  ol  the  •   •  iienls.     Ii  has 

thii  can  I..-  guarded  against,  foi 
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example,  bj  painting  the  butt  of  thepdle  with  a  coat 
of  creosote  which  will  keep  out  the  moisture  and 
keep  i:i  the  salt."  —  Mining  Science,  June,  1914, 
pp.  34-35.     (J.  C.) 

MISCELLANEOUS. 
Radium  and  Its  Sources.— "The  rays  of  radium 
are  divided   into   three    classes,   according    t < >    the 
physical  properties  exhibited  by  each. 

Rays. — ' These  have  little  penetration,  and 
.ere  stopped,  or  absorbed,  by  an  ordinary  thick  sheet 
*if  paper.  They  have  \  ery  'little  photographic  effect. 
They  are  electrically  positively  charged  particles 
They  are  the  strongest  ionizers,  i.e.,  when  allowed 
to  pass  through  a  non-conducting  gas,  they  render  it 
conducting  to  electricity — this  effect  is  called  ioniza- 
tion. In  a  hundred  radium  particles  ninety  of  them 
arc  alpha  rays. 

Beta  Rays. — These  have  more  penetration  than 
alpha  ray-,  but  are  absorbed  by  a  thin  sheet  of  copper 
or  tinfoil,  or  5  mm.  thickness  of  aluminum.  They 
have  the  greatest  photographic  effect,  but  less  power 
of  ionization  than  alpha  ray-.  They  are  negatively 
charged  particles.  In  a  hundred  radium  ray  particles 
nine  of  them  are  beta  rays.  These  rays  are  found 
tip  stimulate  the  growth  of  cancer. 
G  imma  Rays. — These  have  the  greatest   power  of 

penetrati and  will  pass  through  30  cm.  of  iron,  or 

a  J  in.  steel  bar,  without  apparent  diminution  in 
intensity.  These  rays  travel  through  space  at  the 
rate  of  about  185,000  miles  per  second.  They  have 
little  photographic  action,  and  little  power  of  ioniza- 
tion. They  do  not  appear  to  he  charged  with  elec- 
tricity. These  are  the  rays  in  t lie  cure  of  cancer. 
By  wrapping  metal  foil  around  the  tube  of  radium 
.-alts  the  alpha  and  beta  rays  are  excluded  from 
passage,  while  it  i-  no  obstruction  to  the  gamma 
ray-.  In  a  hundred  radium  particles  one  of  them  is 
the  gamma  ray,  but  it  is  the  most  wonderful  of  all. 

Of  the  radioactive  elements  radium  has  the 
strongest  rays— about  1,000,000  times  more  active 
than  uranium. 

Radium  exhibits  the  wonderful  power  of  continuous 
emission  of  energy  in  the  form  of  heat  without  dimi- 
nution of  its  substance,  and  from  no  source  except 
itself.  It  is  found  that  one-half  grain  of  radium 
bromide  gives  out  heat  at  the  rate  of  two  calories 
per  hour,  and  radium  therefore  doubtless  contains  a 
greater  store  of  energy  for  the  world's  use  than  any 
other  supply  known  to-day. 

Radium  is  usually  placed  on  the  market  in  the  form 
of  .i  radium  bromide,  or  radium  chloride  —the  latter 
containing  76%  radium,  and  the  former  less  than  59%. 
The  ratio  of  radium  present  to  uranium  in  any 
unaltered  mineral,  a-  pitchblende,  is  con-taut,  and 
Btated  by  Rutherford  and  Boltwood  to  be  o-ii(iiiiiii:ts 
gm.  of  radium  to  I  gm.  of  uranium — or,  in  other 
words,  I  ton  of  nil  uranium  ore  will  contain  two- 
tenths  of  a  gram   of  radium.     An   exception  to  this    i 

nile  has  recently  been  discov  ered  in  the  ca t  some 

Colorado  carnotite. 

It  therefore  take-  about  215  tons  of  2  uranium 
ore  i o  produce  1  gm    of  radium — if  100     is  saved. 

More  than  forty  different   uranium  minerals  hue 
been   discovered    of    which    pitchblende,     carnotite,    | 
autunite   and   torbernite   have   been  of  commercial 
importance— pitchbeude   and  carnotite  Inning  thus 
far  produced  practically  ail  the  radium  we  have. 

Pitchblende  is  the  richest    ore   of   uranium— fre- 
quently carrying  between  50     and  80%  uranium.    It 
i-  essentially  the  black  oxide  of  uranium,  bul  alwaj 
carries  many  impurities.     Uraninite  i-  a  crystalline 
variety  of  pitchbende 


Pitchblende  in  commercial  quantities  has  quite  in- 
variably been  found  iii  fissure  veins  in  igneous  rocks, 
as  granite,  gneiss  schists,  etc.,  and  always  associated 
with  gold,  -ilver,  copper,  lead,  zinc,  tin,  and  various 
sulphides,  or  some  of  the  foregoing.  It-  colour  is 
pitch  black  to  brownish,  sometimes  with  greyish 
or  greenish  cast;  brittle;  lustre  dull,  metallic,  pitch- 
like ;  fracture,  eonchoida!  to  uneven  ;  hardness  .",  to 
6  :  specific  gravity  9  to  9-7  iii  crystals,  or  6-4  and 
higher  in  massive  form. 

Carnotite  is  essentially  a  hydrous  vanadate  of 
uranium  and  potassium,  but  without  standard 
chemical  formula— probably  a  mixture  of  mineral.-, 
the  exact  nature  of  which  analysis  fails  to  reveal. 
Colour,  bright  canary  yellow.  Found  in  a  powdery 
form,  or  in  slightly  cohering  masses,  or  as  impregna- 
tion between  the  sand  grains,  or  as  yellow  stain  in 
rock  crevices,  or  in  calcareous  sandstone. 

Until  very  recently  buyers  have  refused  to  handle 
ores  containing  less  than  ■_>  ,  C  .(.)„  -bat  there  is  now- 
some  talk  of  reducing  the  limit  to  14%.  Carnotite 
ore,,  as  shipped  from  Paradox  Valley,  have  averaged 
about  2"5      U308,  and  35      V..<> , 

While  prices  have  been  variable,  yet  as  based 
upon  the  uranium  and  vanadium  content,  perhaps, 
the  following  scale  would  be  an  average  : 

2  .    I    .1).         ...  ...         si. Nil  per  lb. 

2J%  U,0„        1.4U      ,, 

::     U30 1.50     „ 

V.A>„  ..  30  to  oil".      ,, 

If  scale  oased  on  I'  os  alone,  then  $2.00  to  $2! 50 
per  II,  ,  bul  on  .",  to  III  [JO,  $2.75  per  lb.,  and  for 
10%  to  20%  U«O8$3.00  per  It). 

The  probable  maximum  cost  in  Europe  of  extract 
iug  radium  from  carnotite  i-  $20  pei  mgm.,  con. 
sponding  to  $20,000  pei  gm. 

The  average  price  of  radium  bromide  is  perhaps 
$70  per  mgm.,  corresponding  bo  $70,030  per  gm.,  or 
$2,000,000  per  oz.,  and  for  radium  chloride  $90,000' 
per  gm. 

During    the    year    1912,   for    which   approximate 

statistics  a callable,  it    is  certain  that  American 

ore-  produced  more  than  twice  as  much  radium  as 
all  other  sources  combined,  and  practically  all  this 
ore  was  mined  in  Colorado. 

That  the  United  States  have  produced  such  a  large 
proportion  of  the  radium  ores  does  not  necessarily 
imply  a  paucity  of  such  ores  elsewhere  ;  but  is  ral  h  il 
in  the  nature  of  a  handsome  compliment  to  the 
superior  energy  and  enterprise  of  American  pro- 
spectors and  mines,  as,  even  at  this  early  stage  oi 
the  industry,  it  has  become  apparent  that  such  ore- 
are  widespread  and  abundant,  having  already  been 
found  in  South  Dakota,  Montana,  Washington, 
Idaho,  Utah,  Colorado,  New  .Mexico,  and  Arizona  ; 
also  in  Germany,  Bohemia,  Austria,  Norway, 
Sweden,  Russia,  Turkestan,  Portugal,  Peru,  England 
and  Australia  "—Chester  T.  Kennan.  —  Mining 
Science,  June,  1914,  pp.  4:i-4."i.     (J.  ('.) 

Hardening  the  Surface  of  Concrete  Floors. 

—  "A    new    hardening    material    for    tha    surface  oi 

concrete  II -  is  described  as  containing  95     of  iron 

dust  or  iron  Hour,  and  it  is  added  to  the  drj  cemenl 
in  the  proportion  of  15  to  25  pounds  to  each  loo 
pound-,  one  part  of  the  mixture  lieing  used  with  two 
parts  of  -and.  This  preparation  i-  applied  as  a  top 
coat  to  a  thickness  of  '.  to  1  in.  It  forms  a  hard 
and  durable  floor,  claimed  to  be  waterpro  f  and  not 
slippery,  and  is  also  used  for  making  nev  concrete 
adhere  to  old  concrete  in  repairing " — Chemical 
Trade  Journal,  April  18.  -Indian  Engineering,  June 
27,  I'll  I,  p.  359.     (J.  A.  W.) 
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New  Books. 

limn-.   Daniel.     Electrical   Practice  in  Collieries. 
4th   Edition,   Revised    md   Enlarged.     Cr.  **■•.,  pp. 
,i  Net   7s.  6d. 

erg,    P.      A     Practical 
Manual  ■•:    Autogenous    Welding  (Oxy-Acetylene). 

- 
\.-l  5s. 

.  i..  Huinpliroy.    The  Rating  of  Machinery. 
2nd  Edition.     Cr.  8vo.,  swd.     tfaiiufactun 

A.    II.     The    Principles    of    Metallurgy. 
2nd  Edition.     Cr,  Bvo.      I/<k  miltaii.     6s, 

Smith,  II.  G.     Minerals  and  the  Micros* 
ltiiniiliK-tiuii  to  the  Stml)  oi  Petrology.    Illustrated. 
•  ,  pp.  xi.-llG.     Mttrpliy.     Net  :i».  6d. 


Selected  Transvaal  Patent  Applications. 

RELATING    TO  i 'hi-misi  i:v,    METALLURGY     ivn 
M  [NINO. 

<'.mi|ii!^.l  byC.  II.  M.  KlSCH,   P.M. Chart. Inst.P.A. 
|  London),  Johannesburg  (Member). 

(N.ll.     In  this  litt  (P)  meant  provisional  tpei 
tion,   and   [I  The   numbei 

given  is  that  oj  th*  oj  //*■ 

■■'  of  filing.) 

254  1 1.  Cai  I  Travel  -.  Improvements  in 
respirators.     12.9. 1 1. 

i  i       Ja -    \\  ilshii    I  1 1,   The    Denvei 

Rood   Drill  and   Machinery   Co.   (2).     Improvements 

.ii  ci,-\ -  foi  passing!  water  into  rock  drills.    13.6.14 

!•  i    258  14,     Donald  McLachlan.     Improvements 
foi  hand  and  machine  rock  drills. 
13.8  Ii. 

Pal  rick  Stanton.     Imp 
ments  in  mining  and  reducing  ore.     16.6. 1  I 

(I  259  ii        1' ml    Selbj         Improve nl -    in 

apparal  ns.      IT  « >  II 

P         ''.'i  i  l.      Frank     Hill.       [mprov nts    in 

rollers  foi  mine  -liaiiN.  haulage  tracks,  and  tin 
foi   supporting  hoisting,  hauling  or  other   rop 
17.6  i  i 
P  |    262/1 1.     James   Henrj    Kuthven,     Improved 

■pu ii  i '  pping  brake  i"i   use 

mi  skipguidi  md  the  like,  and  on  wind- 

ing drums,  wheels  and  the  1 1 K •-.     18  6  i  I. 

...;  I  i       Emilj    Grace    W  ilson.      Improve 
ments  in   and  connected   with  internal  combustion 

« ■  1 1 u i 18.6  I  I 

I  166  i  i       Benjamin    i  ira igci .      Ini] 

nts  in  driving  machines  by  electro  motors  and  the 

like.     18.6.14, 

267  i  i  Li  on  ll'i  chbei  ;  (1),  Potential 
Developments,  Ltd.  (2).  Improvements  in  "i  relal 
in-  in  i  he  i  real  menl  ol  li\  dro  cat  lions 

268  1 1       John    Emery    Bncher.      Improved 

18.6.14 
170  I  i      A < 1 1  i.'n     \i  mand    Maui  ics   Hani  iol . 

Process  for  the  treat nl  "i  ores  and  solid  salts  by 

electro  chemical  redncl  ion      18.6  i  i 

Jami  -  Bennetl  (1),V  illi  u 

iments  in  closure  i 
for  making  bottles  and  the  like  non  tillable.    IS.6. 1  I. 
176  I  i.     Richard    Morrison    McDonald    (I), 
Frederick  Claude  Sti k   (2).     Improvement-  in 


means  for  preventing  t lie  dissemination  of  dust  from 
rock  drills.     23.6.14. 

P         277  14.        William    Fyfe.       An     improved 
method  of  fastening  pulleys  to  cam  shufts  in  stamp 
23  ii  1 1. 

1  Geoi  -■■  T Cannon.    Improvei 

in  rope  grips  or  jockeys  for  mechanical  haulages  and 
the  lik.-      26  6.1  i. 

P  .     282  U.      John   William   Birtlej    l 
William  Campbell  (2  .     Improvements  in  jockeys  m- 

i"l>.-   gripa    i lechanical   haulages  and  tin-  like. 

26  6.1  i- 

P.)     283  I  I.     Lancelot    I'ssher  (I),   Armour  Hall 
(2).     Improvements  in  pipe  and  tube  m 
the  like.     27.6.14. 

P       28.1  U.     Fabian    Mercer  «',,\.     J 
tratoi  s.     27.6.  I  I. 

P  M  i       Kenneth 

N an    Lambert    (2),   Richard   George   Hillic 

An   improved   means  or  apparatus  for  transporting 
granular  and  like  materials.     27.6.14. 

P.]     288  I  i.     John  Christian   Keul.     i 

pound  powder  i"  prevent  the  formation  ol  i 

in  motor  engines.     JT.ii.  1 1. 

il'.i    289/14.     John  Conrad   Liml.     Improvei 
in  and  relating  to  the  treatment   of  waste  dumps    "t 

collieries  i covet    the    products    of    combustion 

tl -in.     29.6. 1  i 

(P.)    291  It.     John    Christian    Real.     I 
A  compound  powder  for  preventing  the  formal 
carbon  ii iw  engines.     1.7  It. 

i        292  i  l      Gotthill    liiegai  ius  Betulandi 
Nil    Guiinar  Palmgren  (2).     Improvements  in  auto- 
matic or  semi-automatic  telepl xchange  systems. 

2.7.14. 
(i '.  i    293/1  I.     Aubrey   G  I         -       I  inproi  - 

ni-  in  or  relating  to  spray  nozzle  and  method  .•( 

•  I • — 1 1  .Inn  inn  liquids. 

I  isher.  Improvements  in 
passing  Ituids  into  reciprocating  m.-k  drilling  tools. 
1.7  I  I. 

I'      296  li      Ambrose  Spinnley.     Improved  clamp 
for  boring  watet  maim .     6  7. 1 1. 

P        297  1 1       John    Pountney    I  'dal.      Im] 
ni-  in  blasting  cartridges.     7.7.14. 

P  |      ."is  i  i       James    West  Iward 

Jonei  (2).     Improvements  io  valves  used  in  jigging 
and  other  similar  machines.     7.7.11. 


Changes  of  Address. 

Members  and  Asti  juested  to  notify  thi 

■■■ 
othei  " 
Journa  The  Secretary  should  bent 

Don  ILD,  H.  S     II  .        Rose   I p,    P.    0.    K"\  <>, 

i  let  mi 

l.i -in.    II     \l  .         Scotland;    R neath,  Empire 

I'm  ktow  n. 

Macke;    ii     I    D.,//o  Johai but  ;;  P.  1 1.  Bo 

ni. 'in. 
Niiii.  J    \l       o  Benoni  :  He. In  1. 1  Proprietary  Mines 

Ltd  .  P.  O.  Box  ll.  Spt 
Stkki.s,  S   II  .    ..  R lepoi  Mil  ■  -.  Ltd., 

via  Sek li,  Gold  Coast  Colony,  West    Africa. 

Si  iin.i.i'ii.  \    II  .      Concession   Hill  Mine,  Hartley, 

-  -i... 
Tn. i  M.n.    M     i>  .        58,   Schmidt   Strei 

i 
\\  ii  -"\    !'         24,  I.  ■  t  Strei    ,  I  lermiston. 
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Proceeding's 


Ordinary  General  Meeting-, 
September  19th.   1914. 

The    Ordinary    General     Meeting    ol    the 

ety    was    held    in    the    South     African 

.]    .  :     Mines     Buildinp    on     Saturday, 

19th  September,  .Mr.  W.  R.  Dowling  (Past- 

Pres  in   the   chair.      There   were   also 

• 

23  Members:  Messrs.  I:  A.  Barry.  Prof. 
i  -  Cellier,  F.  W.  Watson,  John  Watson, 
H.  A  White  [Members  oi  Council),  W. 
Beaver,  J.  A.  Campbell,  W.  M.  Coidter, 
J.  M.  Dixon,  II.  W.  Gill,  J.  T.  Guiney,  B. 
J.  Hastings,  W.  E.  .Mm.  G.  Melvill,  I'.  T 
Morrisby,  S.  Newton,  E.  A.  Osterloh,  W. 
S.  V  Price,  E.  Roberts,  D.  F  Scott,  A. 
L.   Spoor,  J.   A.  Taylor,  and   I.   Tom. 

7  Associates  ami  Students:  Messrs.  D. 
L.  Allan,  J.  Gibson,  J.  M.  Gourley,  A. 
King,  F.  I  Pooler,  W.  -I.  Sutherland,  and 
A    Willcox. 

ad  Fred  Rom  land    Secretan   . 

rni-:   PRESIDENT. 

The    Secretary:    Prof.    Stanley    has   asked 

pologise  l"i'  In-  una  v<  lidable  absenci 

venin«  owine  to  the  illness  "t  Ins  wife. 


'I  he  Minutes  ol  tin    las!  ( Ird  ina  n   ( rcnera  1 
Mei  t  ing    v.  •  re   confirmed. 

SEW    MEMBER. 

-     H.   W.   (rill  .md    I'.   T.    Mori  i\ 
were   i  lected    scrutineers,     and     after    their 
senitm;.   •  t  the  ballot   papers  the  Chairman 

i  that  the  candidal    for  membership 

had   in  .  i    elected,  a-   follows  :  — 

Dbvrrs,   A.   F.   II..  I'.  (>.  r."\  5598,  Johannesburg 
Scientilia  Instrument  Maker. 


The  Secretary:  Sine-  the  last  meeting 
the  following  Associates  have  been  admit- 
ted by  the  Council :  — 

Rugolks-Brisk,   Harold  Ralph,    Ferreira   Deep, 

Ltd.,   I'.  O.   1»'\  5977,  Johannesburg.     Mining 

Student. 
Lindberc,  Anders  William,  Ferreira  Deep.  Ltd., 

P.  ( i.  Box  1021,  Johannesburg.  ( !hief  Electrician. 
Prentice,   Thomas   Kennedy,    Victoria  Cottage, 

12th  Avenue,  Mayfair,  Johannesburg.     Reduc 

tion  Works  Employee. 

VOTES    OF    CONDOLENCE. 

The  Chairman:  We  have  to  record  with 
sincere  regret  tin  death  of  Lord  ch-  Villiers, 
the  Chief  Justice  oi  the  Union,  and.  at  the 
time  of  his  death.  Acting  Governor-General. 
Lord  ile  Villiers.  with  his  high  qualifications 
as  a  lawyer  and  judge,  in  addition  to  fine 
qualities  as  a  man.  took  an  important  part 
in  the  deliberations  a1  Capetown  when  the 
various  ('ninnies  oi  South  Africa  decided 
mi  forming  the  existing  Union.  He 
a  man  who  could  be  ill  spared  in  tl 
troublous  times,  and  it  will  be  difficult  to 
fill  his  place. 

You  are  also  asked  to  express  your  sym- 
pathies at  the  unfortunate  deaths  of 
General  de  la  Rey,  Dr.  Grace,  and  the 
police  officers  who  met  their  deaths  in  the 
recent    tragic    events,    by   rising    from   your 

present    signified     their    syn 
by  rising 

Geneb  w.  1  '•'  SINESS. 
I  UK  I  L'ROPEAN  \V  VR. 

The    Secretary:    Irou    will    remember    at 
the   last    meeting    it    was   agreed     that 
Society    should   offer   the    ( I  any 

assistance  possible  in   its  power  during 
present   crisis      That  offer  was  conveyed  to 
the    Government    through    Air.    Malan, 
Uinistei     of    Mines    and     [nclustries.      Mr. 
Malan   u  rites  to  us  that    be  «  isl 
vev    his   sincere   thanks   I      the   Society  and 
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will  give  up  to  •"><>      more   "  fusions"  than 
are  usua  Ih    obta  ined. 

(4)  On  sonn  I    found  neces- 

san  i'  i  add  any  flux  i  i  o;  idisi  r  whatever 
he  well  ca  Icined  gold  slime  as  it  is  self- 
fluxing  :1ml  contains  sufricii  nl  ferric 
to  keep  the  value  1  >1  t  he  bullii  >n  produci  d 
-.\  ell  above  the  level  of  the  usual  battel  s 
bars        I  thus  produced  is   fa  iri  \ 

"11  gold,  but  •  ".in-  d    1 1 1 1 .- 1  \  1  lidu  ble  \  aria!  ions 
in  thi  tion  of  the    calcined    slime, 

mini1,    trouble    ma;; 
causi  I    fluidity   ol    the    slag 

or  by  undue  0  irn  ision  of  the  liner. 

A    methi  id    a  II'  >w  ing    a     little     mi  n 
tit-it  \  I  1  to  till  the  liner  w  it  1 1  it  1 

an    inch    with    the    gold    slim      and    to 
pour  on  this,  as  a   protective  cover,  a   mix- 
sand  a  nd    I 

This     m.i  \ 
amount    to   l.j      or  '20  t ;: 

calcined  gold   slime,   and   g  .    -  a    fluid 
corrosive  slag  at   a  reasonable  heat.  I  would 
-t    thai    preliminan     experiments     in 
this  direcl  ioi  pi  its 

in  a   "  pour,"  as  any  troubli    can  easily  be 
rect  ified    1  b\    adding  hoi  I  lierwise)    in 

the     next     melt,     and     th 
mparable. 
[t  is  cl  see:  perimenl  - 

made    with    slim 

Id      to  '■'<■'<      ■  I   bullion  that,  as   Ml      I  ' 
lias   1  I  rgical  Pra 

Her,  Vol.  ].,  p.  271,  and   Chemic 

■  ;l  and  Minn,  g   >..,-,,    ,,  '■     !0    pj    I,   Vol. 
VII.,   p.   212,   January,    1007),    the    ini 

I 
and  tin-  pract  ic 

Id   by   1 
plet.l; 

■thod-.-i    thi 
- 
reduei  d    beli  i\\     10  1        pel    toti 

duci 

gold    from 

n-u])s.      In  this  n  der- 

The  Chairman : 

1 
• 

one  point  I  would  11  ii 

a    very    he;  ri 
to   Mr.    Wliil  s  an 

1 1    pa  ] 


nomies  in  many  ways,  which  it   I 

in    tins.,    tun.  s    t. .     pracl  ice.      That     is 

authoi  -   method    ol 

in  the  cla\    liners,     Tl  ere    ■ 

right  1    ntly 

to  a  crai  her  this  crack  hu | 

in   tin-   pi 

whether   it   is   due   to 

heating    up   does    110I     aatl    r       The    manu- 
facturers,  when    '  ...  mil  n    in    I 
told    me   that  1              ought    this    liappi 
in  transport,  and  that    i1   could   be  deti  cted 
by  ringing       Whate>  i  r  might    be  the  c 
e  cracl  .    Mi     White's  mi  tl    d  s 
i'erj      i  - .  ■  I , :       'i       .  .  -  ,  ■     , 
getting  1 1\  er  it.  as  elaj    liners  ami 
a  ppi  -  .                               -in. -It  ing. 

1   thanks  was  agreed  t< 
isly. 

A  Ml  Villi  ID  .ii  I  I  1  1  <;  MlMXi,  GOLD  IN  BY- 
PRODUCTS CONTAINING  PLATINUM  \N|i 
IRIDIUM,    ETC. 

Mr.  H.  R.  Jolly  (Mcmbt  r):  In  the  follow- 
ing   contribt  part    oi    the    pi 
which   it   is  intended  I 
i..  the   precipital . 

sepai  ated     from     the     met:    ■ 
platinum   group . 

( )n  i-.-i  eipt  •  f  1  he  samp! 

I         mined  by  trial  fu  - 

I,   fused   and  the   lead 

in  the  j 

d  manner.     In  tin 

1  iw,    I  he    t  r   a!  iiii-nt    1  if    one    Inn  1 1 

Hi     I  ead  ci  ini  a  n.n-_-  :  r.    _    Id  and 
iridiui 

.    I —  1    unt  il     all    1  I 

: 

1   . 

Mr.  Wliitb' 
whii    .  but     to 

advisable  ti 
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lie  solution  in  the  t<  llow  ing  order 
quantity  :— 8 
>-  i  1 1 1 1  l    ferrocyanide,    3  ■ 
sulphate,  30  cc.  20     sulphuric  acid,  and  1" 
sulphite.     It  is  a bsolutely  i  • 
to  stir  the  solution  after  tl 
■ 
llected    "ii    a    filter    paper : 

;  ,  a  N'  >.   1  assai    pi  >i .  8 
and    fused    in    tl  manner.      The 

ullion 
rted  and  the  gold  w<   _ 

d  up  in  dil 
i  The  follow  ing 

.  suits 
1 1.  i^i'ial       Weight  after 

Weight.        Tieatinent.        I.->~h.         Percentage 
J  iiigin.  nigm.      Exl  ractiun. 


•Jr.".  I  24-50 

34-74  34-73 

30-44  3044 

10-22  10-20 

26-4;")  2640 


nil  9f)  -:. 

0-01  99.97 

100-00 
0-02  99-80 

0-05 


Watts     .' 
,■  fry,   p  med    by 

lution  to  a  hot 
i    ji  .hit  ion  of  ]  ■  ■■  anide, 

and  it  is  ' in  tins  n 
met  In  nl  i-  basi  d.      [t  is.  In  «  i  ■. 
gold  to   tin 

■  i    precipital  ion,  and  this 

lium  sulphite. 

See  Dr    Moir's  disc  Mr.  Whltb\  's 

S   lutions, 
Fi  r     I  (eeember,      1909 .     als  i     I  be 
u  liter's    discussii  m     on     t  lie     sami 
I      i] 

Mr.   John   Watson 
nn  i\  ed  it  lieartj   voti 
pted 


GOLD  AND   I" 


i;>    Pitoi .   i:     \    l.!  in  1 1  dt,  !■  Sc 


<  !urn  i  i   paper 

ml  bank  d  ■  the  pui-pi ise 

I 
is  the  product  ol  the  old  (G), 

tor  which   will  be  called  t In 

as   the   amoui 
i  he  number  oi 


• 
i   .  multiplii  . 
ing  tin  _     pi  ici      I"       Or 

GFV     IT 
This  i--  known  as  the  equatioi 
tiation  it  en    - 


,/<; 

I 

■  IV 

f? 

■IT 

U 

1- 

\ 

V 

1 

should! 
be  invariable,  or,  in  other  words,  that   the 
mid    imt    risi 
n e    must    have    rfP     ().       !!•  nei  .    in 
words,    the    percentage    increases   in    G,    F, 
and  V  taken  together  must  be  equal  t<>  the 
T. 
1      SI  trade    "n    consideration 

lead  to  the  conclusion  that  the  total  amount 
ol   trade   T   in   the  commercial   world   is   in- 
t< >  ■'■'_      per  annum. 

Uipph       "I       | 

given    bj    the    L'uited  lli.'.x 

■    e   end  of    l'.'l  1 1  the   banks 
and  public  treasurii  -  ol   the  «"i  I 
ed    =  1 1 ». . 1 1 t    7,770   ''.n>;     adding    to   this 
besl  I'culation   ai 

the    | pie    linn    excluding    India    and    the 

i  -  ;.,  r_\  no  ton-. 

output    for    l'.'l  I    was   G'.i.'i    tons :    but    I 
tin-    must    first    I"-   deducted    wh    I 
in    the   art: — say,    172    tons— as    practically 
none  ol    it    is  subsequently    used 
tar j    purpi  «es.     Tin  i  e  is  also  a  demand 
India  :    lai  ge   quantit  ies  i  ii    gold   are   taken 
by    India,    and  always   melted 

down,    practical^    disappear    from    circula- 
1>     l'.'l  1    the   lift   absorption  was   182 
niks  and  I 
There   remained   391    tons  available  to  add 
tn  tii  tl 

•".    I  currency 

the  numerator  should  be  the  total  amount 

nt  currency  in  actual  use  among  the  ] pie, 

i.e.,  banks  :    the   d<  nominator, 

countn .     The   i 
then  a  measure  ol  the  economy  with  which 
gold   is  used    t.i    support    currency    ii 

n   I         \-    exam] 
first     Eg^  pt :    1  idlv 

sovereigns    are    the 
ordinary    i  pet 

almost    unknown       Sexl    Japan,    a    country 
-■lit     the    same    level    ■  t    commercial 
developmi  nl .       Japai  II   its 

the  central  bank,  and 
nd  I 
the  run.  ncj    factor  b  Vs  i 

■  ustom, 
i  ■  i   head,  i 

•  1  mclri.  ton  ol  - 
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Japan  manages  with  4  gm.  For  the  most 
important  countries  the  currency  factor  is 
estimated  at 

France   2| 

Germany    2, 

United  Kingdom   5 

United  States  6 

\n  extension  of  the  cheque  system 
would  imply  an  increase  in  F:  but  it  is 
probable  that  in  the  English-speaking  coun- 
tries economy  has  already  been  carried  as 
far  as  is  practicable.  There  are  also  coun- 
tries, such  as  India,  Spain,  and  Brazil, 
whoS(  I'  is  high — too  high — not  on  account 
of  the  excellence  of  their  banking  system, 
but  because  they  are  too  poor  to  buy  as 
much  gold  as  they  need.  In  such  cases  1' 
iii  i  .  b  •  pected  to  decrease.  Accordingly, 
taken  over  the  whole  world,  the  increase 
in  F  naaj    be  expected  to  be  small. 

(4)  It  is  most  difficult  to  get  figures  as 
tn  velocity  of  circulation.  Certain  Ameri- 
can estimates  make  it  appear  that  in  the 
United  States  the  velocity  for  coin  and 
notes  is  stationary,  but  for  bank  deposits 
(which  are  far  more  important  in  that 
country),  V  has  grown  from  36,  in  1896, 
to  54  in  1013;  that  is,  that  the  average 
American  depositor  draws  cheques,  in  a 
year,  to  the  extent  of  54  times  his  averagi 
bank  balance.  Tins  shows  great  activity  oi 
business,  or,  in  other  words,  business  done 
cm  a  very  narrow  margin  of  bank  balance — 
probablj  more  so  than  elsewhere  except 
in  the  leading  commercial  cities.  Probably 
the  same  increase  in  activity  is  to  be  found 
all  ovei  the  world:  in  which  case  V  is  in- 
creasing at   a   considerable  rate. 

On  the  whole,  the  most  probable  values 
for  the  equation  of  increments  would  seem 

I ,  the  one  side  : 

Increase  in  gold      ...  ...       3%1 

Increase  in  currency  factor")  9<y  .-Total  5r/  . 

Increase  in  velocity  J 

On  the  other  : — 
Increase  in  trade     ...         3%  to  3A%  I  T      ,  - 

...        .  .  ,  I  ~.  1 0 1  ii  1   o 

Rise  in  price  ...  lh/0  to  J,/a\ 

In  order  that  prices  should  not  rise,  the 
-old  production  ought  to  be  reduced, 
according  to  the  above  figures,  to  1  or  \h 
per  cent.  I  prefer  the  latter  figure,  so  far 
as  the  immediate  future  is  concerned,  he- 
cause  in  commercial  development  of  the 
world  shows  no  sign  of  being  checked, 
whilst  improvements  in  the  utilisation  i 
gold  in  currency  cannot  be  carried  to  an 
unlimited   extent. 


FOREC  VST. 

We  may  now  consider  the  likelihood  of 
future  production.  The  most  important 
matter  is  that  there  are  plain  indications 
that  the  present  spurt  in  gold  production  is 
weakening.  The  following  figures  are  very 
instructive  :  — 

RECORDED    PRODUCTION  IX  TONS. 

Transvaal.  Rest  of  World. 

1009    227  ...  456 

1010    234  ...  451 

1011    257  ...  438 

1012    283  ...  418 

1913    274  ...  41 1 

It  is  clear  that,  hut  for  the  Witwaters- 
rand,  there  would  have  been  a  marked  fall- 
ing off  already  :  how  long  will  the  Wit- 
watersrand  be  able  to  keep  its  output  up 
to  the  present  level?  Here  the  points  to 
consider  are  :  (1)  The  published  estimates 
of  the  contents  of  the  present  mines;  (2) 
the  existence  of  low  grade  ore  in  them;  (3) 
the  undeveloped  areas  beyond;  (4)  the  ten- 
dency to  rising  costs,  owing  to  rising  world 
prices,  to  greater  demands  on  the  part  of 
workmen,  and  to  the  prevalence  of  miners' 
phthisis:  and,  in  the  opposite  sense,  efforts 
at  greater  efficiency. 

My  own  conclusion  on  this  frankk  con- 
troversial matter  is  that  the  output  of  the 
Witwatersrand  is  not.  likely  to  increase. 
"f  course,  one  must  recognise  that  fore- 
easts  may  be  upset  at  any  moment  by 
some  great  new  discovery  of  gold  ore,  or 
by  a  new  process  for  treating  ores  of  low 
grade.  But,  putting  aside  the  unforesee- 
able, it  seems  as  if  in  ten  years  a  reduced 
output  would  have  to  meet  larger  demands 
for  gold  in  the  arts ;  and  that  the  balance, 
having  to  be  reckoned  as  percentage  of  a 
Larger  stock  than  now,  is  not  likely  to  be 
more  than  enough  to  sustain  the  level  of 
prices. 

If  this  view  is  correct,  the  present  period 
of  rising  prices  is  drawing  tow  arils  its  close, 
and  will  In-  succeeded  by  a  fall.  This  is 
what  happened  with  regard  to  the  spurt 
given  by  the  Californian  and  Australian 
discoveries.  It  would  follow  that  remedies 
for  the  rise  in  prices  are  uoi  so  urgently 
needed  as  has  been  thought.  Revolutionary 
suggestions,  such  a-  that  of  Prof.  Irving 
Fisher's  "standardised  dollar",  would  Dot 
he  justified  unless  the  disturbance  due  to 
price  changes  turns  out  to  he  greater  than 
is  i  -lunate, l  in  the  present    p 

SUGGESTION-. 

It     is,     however,     suggested     that     there 
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miglil  be 

ild  it 

Mr.    R.    A.    Barry 

fi  mid 

; 


'  ■ 


■    whether,  I 
ithiD  the  realms 

rid   that 

I 

per    inn 

ill  bank 

,11    take 

■ 
Prof.  J.  S.  Cellier 

I 

i    low<  " 


Se0t  1014 


I'..  -I '.  Moyniha 


K  TEMPER  vrn;i> 


\d  al    May   Meeting,    1914 

I      J     Mmvniihx      I 


DISI  I   ' 

Mr.  J.   Gibson  V       Mo 

>ain   draws   attenl 

nperatures,   one    which, 
iiilit,   is  inti  resting  and   imp 
i  ntific  poinl 
the  more  practie  il  on 

I  i  ir  are  able 



peral 

instead     ii    separately".1        It    is   the    relal  ive 
i     .i,    the   other   thai    is   im- 
us.      In    regard   to   the   methods 
ir  ascerta  ining  i  Ire  r<  icl 

■  eh    shallow    lioli  - 

iommit    out  i ;  -<  mis   with 

t,  al    leasl . 

should    In-    sure    the  used    are 

• 

ierith 

I  ■.  aria 

irth' 

i 

i  mel 

ll 

bl      us  to  anticipati    tlie  con 
with 

r      ■  is   pi     i;ibl      that   tli 

misleading  as  the  authoi 
['erli  i  |i  i    fleet  the  ael  ual  n 

rial   in   us. 

i  .    if    in 
-  reply  Mr.   Moynihan  would  sug 
I    w  hereby    moi 

nil-.,:...  .         ued 

SU])] 

ndu  i  cks. 

i :,  .i     tlu      coding     effect    of 
i  .     ii       ivoi  kings     probabh 
tends  LOO     ft.     oi      more     from      tl 

surf  posed         \\  h    tin  I      this     lie     so 

-    certainly 


upp —  that  a  si  eady  diminu- 
tion From  within  the  ri  ids  masses  ti  i 
surfaces  exposed  bj  mining  operations 
t.i  placi  II  this  tie  so,  then  there  is  a 
ii  rate  oi  transference  ol  heal  from 
the  rod  to  the  air  currents.  This  rate 
must    be  some     u  the  ci  mducl  ivit\ 

of    the   n  ■(•!■:.      It   will  also  depend   upon   the 
;-.'i|i;n '::  \    ol    ill'     medium    ( i.e. .    the    air    in 
contact    n  ith    tin     rod;  I   to  absorb   the    heal 
ted.     So   loi  re,    as    there    is 

"      I    i ■    air    in    circulation    than    is 

ienl  to  effi  c<  i  '■:■  removal  ol  this  heal 
radiated  from  the  rods  walls,  unduly  high 
working    ti  mpi  rai  urea    will    nof 

I .      We  ma;  be   t'airh    safe   in 

concluding    thai     it    is    n,,i     so    much    the 
actual   i    mperaf  ure  of  the  ro  h  it  I 

which    vi  e   ai  i     ci  mcerned .    as   the    tempera 

the  wi  ii  k i m_ 
the   aii    c urrent s       x  ■    fa r ,    the    majority    of 
madi      havi     b  en    undertaken 
nd  in  view,  rather  than  t< i  del er- 
iture 
In  discussing  what   1ms   been   term 

it  ure    gradii  ch  duced    from 

rd     I  by  i  ithers,  the  authoi 
has   selecti  i    I    records    to   try   and 

prove   the   ful  ility  ol   inn    attempt    to  i 
iish     a     gradi  m .         \  u  Lira  lly     enough,     in 
doing   so  be   finds  between  the  records  from 
certa  :i      points     a     in  gal  ive     gradient,     but 
surely  this   is   no  argument   that    a   gradii  nl 
I     whether    its   equation    bi 
that  of  a  straight  line  or  not.     Might   I  sug- 
ier,    thai     such     records     be    con- 
lividually,     bill     in     groups, 
with    proper    wi   i  I 

I 
Contrary    to    I  le    hj 

the  author  in    hi      I  onal    I'aria 

O    Hi  pp  tO 

i  hi  j 

lal 

pect    of    this 
humidity 
when  in.     to    8o       1        .ii 

■ed,  and   judging    from  the  data  avail 
(in  iba  bi,'     i  Mi 

ban    i      nearly   correct,    t  hat    at    aboul 
),0(  0  ft.    this   limit    will   be   n  tin 

Even 
ttained,    cl 
tilation    ivill    bi     pen     ti 

clea  r    thai    consideratioi  luine    cit 

nil-  in  circulation  is  mosl  important,  and 
that  its  velocity  should  not  be  low.  In 
Prof.     Cadman's     paper     tins     i|  nest  ion 
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Gbldeshi  i-  Di.ii-.   I. in. — Observations  of  Mine  Air  Tempei 


Sumber 

Depth. 

Temperatures. 

Date. 

<ii 

i 

Level. 

195 

Dry  Bulb 

Wet  Bulb 

66  5 

664 

!  91 3 

- 

1,012 

684 

J. 

1*2 

1,521 

7:i  1 

£ 

15 

2,059 

71  9 

711 

J. 

June 

6 

840 

580 

56  0 

]  i)  1 3 

- 

1,035 

626 

6 1  -3 

- 

12 

1,576 

660 

63:5 

.,. 

la 

67-5 

660 

1 

17 

2,534 

72  0 

707 

33 

2 

August 

H 

1,035 

57  6 

-.7  .i 

J 

1914 

12 

1,576 

15 

2,088 

61-7 

59  5 

17 

2,5  14 

i;".  ."i 

640 

August 

1 

782 

67-5 

67-2 

1 9  ]  3 

4 

1,033 

68-1 

67  8 

8 

1,539 

692 

68  7 

15 

2,14V 

73:0 

71-7 

17 

2,552 

75-0 

74-3 

X'lV   ImIpi-I 

1 

782 

68  5 

1 9 1 3 

1 

1,033 

68  6 

681 

- 

8 

1,539 

69  0 

68  3 

i 

15 

2,149 

720 

711 

/. 

17 

2  552 

7(1 

73-7 

t 

August 

6 

1,225 

55  1 

p 

1913 

7 

1,350 

,-,,;u 

K 

8 

1,506 

55  9 

550 

£_ 

10 

1,790 

58  I 

:.7  7 

s 

11 

1,942 

59  :: 

15 

2, 1  1 3 

N' a  imI.it 

6 

1,225 

61-5 

61  0 

1913 

7 

1,350 

61  9 

61-3 

* 

i  506 

62  2 

61-8 

in 

1,790 

62  8 

11 

1,942 

64  3 

63  6 

15 

2, 1 1 3 

640 

No.  1  Shaft     Upcast  with  fan  at 


No.  2  Shaft     Downcast 

This  is  at  tin-  li"tt"tn  "I   vei  tical 


k  temp,  mi  1 7tli  Level  is  7  3 

No.  '2  shaft,  taken  on    i  very  cold  day 
\n>t  month. 


No.  3  Shaft     Upcast,  no  fau. 

Aii  door  closed. 

\'.'  connections  yet  mad i  tli 


No   3  Shaft     I 'i»M~t,  no  fan. 


Air  door  open. 

No  connection  yet  made. 

No.   I  Shafl      Downcast 


No.  4  Shaft     Downcast. 


discussed,   and    hi*   conclusions 
well  repn\   si  udj  ing. 

While   under  the   necess  I 
much  water  in  the  form  i  il  sprnj  - 

dlaying  purposes,  it  would  appear 

possible  t<>  endeavour  t pro\  i 

whric    high    temperatures    uri      found, 
lowering  the   i"  i  humidity 

supply  in;.'  :i   iinich  drier  uir  eiu  1 1 
phase  "I    the    \  eiil  ilntii  m   quest  ion    h  il 


will 


itn- 

l'.M- 

be- 


fore long,   bave   to  be  considered  ai   I 
with    in   the   deeper   mines,    mid    - 

to  be  the  only   \  I 

.lit.  i  n.it  r.  i 

Above    are    a    few    Bhorl    tables    showing 
the   results  ol   observations  ol 

I    null    at   the   Ci 
Deep. 

stations,  and  the  adjacent    working 
show  an\    ureal   fluctuations  \\ 
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t  inns  have  been  made.  One  thing  e^  idi  at 
from  these  tables  is  the  high  percentage  of 
humidity  throughout,  also  how  the  tem- 
peratures in  No.  I  shaft  ai-e  affected  by  the 
falling  water  in  the  vertical  portion. 
Observations  taken  at  No.  1  shaft  on  hot 
days  in  the  Autumn  showed  that  while  the 
surface  temperature  was  varying  from  74° 
i, i  80  I-'.,  that  at  the  Oth  Level  (1,225  ft. 
from  thr  collar)  was  only  58°  to  60°  F., 
showing  that  the  heat  is  rapidly  extracted 
by  evaporation  of  the  water  falling  in  the 
shaft.  <)n  cold  days  in  winter,  however, 
the  cool  air  entering  a  shaft  will  not  he 
warmed  up  to  anything  like  a  correspond- 
ing di  gree.  \  reference  to  the  second  table 
given  for  X".  2  shaft  will  make  this  clearer. 
Th.'  Government  Mining  Engineer  for 
the  Union,  in  his  annual  report  for  1913, 
refers  to  the  reduction  of  rock  temperatures 
at  the  St.  John  del  Key  mine  in  Brazil,* 
where  a  reduction  from  107A°  to  08°  P.  was 
effected.  A  further  reduction  to  91°  V .  is 
anticipated,  ami  this  at  a  depth  of  o,300  ft. 
Concluding,  he  states: — "These  results 
indicate  that  increasing  temperature  should 
not  be  a  serious  bar  to  successful  mining 
•on  tlit>  Rand  at  depths  greatly  in  excess  oi 
that  already  reached.  At  a  depth  of  7,000 
It.  nil  thr  Kami  thr  rock  temperature  should 
t.e  '.17°  !•'.,  and  if  the  St.  John  del  Rej  ex- 
perience counts  for  anything,  this  should 
he  reducible  to  an  air  temperature  of  87'  I' 
and  possibly  less,  < iw i 1 1 <4  to  tin'  difference  in 
surface  temperature  and  humidity  being 
greatly  in  favour  of  the   Rand." 


THE  WITWATERSRAXD  EARTH 
TREMORS. 


(Read  at  April  Meeting,  1914.J 

By  H.  E.  Wood,  M.Sc,  F.R.Met.S.  (of  the 
Union  <  ihservatorv). 


REPLY   TO   DISCUSSION. 

Mr.  H.  E.  Wood:  The  material  on  which 
1  based  my  paper  was  entirely  obtained 
from  tic  records  "I  a  seismograph  installed 
at  the  Observatory,  and  I  was  lead  to  the 
conclusion  that  tic  origin  of  these  local 
tremors  could  not  be  entirely  dissociated 
from  the  mining  operations  on  the  W  it  - 
Watersrand.  It  is  obvious,  however,  that  I 
Leall  "iily  with  one  side  .it  a  large  question, 
jjand  that   my   paper   is   really   not   complete 

■  Sec  tlii*  issue  ..r  Join  rial,  p   6  ■ 


until  1  can  answer  such  questions  as  those 
raised  by  -Mr.  Crosse  and  Mv.  Hildick 
Smith  as  to  the  synchronization  of  earth 
tremors  and  falls  oi  rock  in  mines.  1  would 
emphasise  the  tact  that  it  is  not  to  bi  ex- 
pected thai  e\er\  earth  tremor  will  he 
accompanied  by  rock  tails,  and  also  that 
nut  every  fall  of  rock  must  he  the  result  el 
an  earth  movement.  There  may  he  tall-  el 
rock  in  a  mine,  even  although  the  supei 
incumbent  mass  maj  be  perfectly  stable, 
due  to  the  disturbance  of  the  balance  oi 
hydrostatic   pressures. 

Owing  to  the  kindness  ei'  the  Government 
Mining  Engineer  1  have  keen  placed  in 
possession  of  a  large  mass  of  material  deal- 
ing with  the  practical  side  oi  the  question, 
from  which  I  hope  to  supplement  the  paper 
1    have  lead   before  you. 

The    Chairman:     1    would    like    to   assure 

-Mr.    \Y 1   that    his  supplementary   remarks 

will  he  ven    welcome  to  the  Society. 


NOTES  oX  HYDRAULIC  CLASSIFIERS 
AND  CLASSIFICATION. 

I  Bead  ai  May  Meeiing,  1914.) 

By  G.  H.  Stanley,  A.R.S.M.,  M.Inst.M.M. 
f  President ). 

DISCUSSION. 

Mr.  G.  A.  Robertson  (Member):  I  agree 
with  the  author  that  there'  is  room  for  im- 
provement in  our  present-day  system  of 
hydraulic  classification  on  the  Witwaters- 
rand.  That  improvement  is  limited  to  (1) 
a  saving  in  capital  expenditure  by  the  em- 
ployment of  shallow  classifiers,  shallow  pits 
I'er  tube-mills,  and  a  low  height  of  elevation 
of  pulp;  (2)  lower  working  costs  due  to  the 
handling  of  smaller  quantities  of  sand  in  the 
tube-mill  circuit  ;  (3)  to  increased  gold  extrac- 
tion. When  a  large  number  of  mine  reports 
show  a  gold  extraction  varying  from  95  to 
(.)7  the  improvement  that  can  he  made  in 
classification  in  such  casi  e  is  :-lu  fl\  i\  re- 
ducing the  tonnage  of  sand  being  led  to  the 

tube-mills.      That    dees   not   necessarily  mean 

an  increased  gold  extraction,  but  maj  mean 
n  longer  hie  for  tube-mill  liners  and  pump 
liners,  and  a  resultant  lew  ering  I  w  ■  a  king 
costs  consequent  on  the  handling  of  a  re- 
duced tonnage  of  sand  in  the  tube-mill  cir- 
cuit. In  seme  cases  this  ma\  mean  a 
r,  duel  ion  lean  .".on  to  400  tons  ]"  L'  da\  doV!  □ 
O,    150  to  200  lens   pel'  .la\  .  ■ 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Carbon  Monoxide  in  Mine  Air:   Met s  01 

Estimation  ami  i  Suooested  Mktu if  Remov- 
ing IT  FROM    Am,-.     "Most  methods  of  estimation 
have  ilie  ohjeclion  that  they  cannot   he  applied  on 
-  i  it  in  miner.,  where  tin-  estimation  would  l»-  of 
value;  the  only  test   free  fr.nn   this  objection 
_     lie  use  of  small  warm   blooded   animals  (birds 
\   mouse  does  nol   detect   less  i  liar  0  I 

i.i  i  'i  >  in  the  air  through  ii-  sympt s,  yel  its  blood 

ie  used  to  deteel   as   little  as  n-iil  |i    js  un- 

it.-, however,  that  neither  the  blood  nor  the 
nison   carmine  solution   will   keep  even   foi    a 
and  thai  in  artificial  light  the  differen  ie  in  tint 
on  which  the  tesl  depends  i-  almost  invisible.     The 
I  think-  that  mining  men  will  agree  that  it  ran 
real  use  in  mines  from  the  practical 
standpoint.     The  author  has  however  invented  two 
ig  >.n  I  lie  I  i  i   method,  v.  hereby  a 
CO  can  nade  on  the  spol   in  a 

I'he  apparatus  used   in   this  test   con- 
sists of  .-in  instrument  like  a  garden-syringe,  which 

Heel  ami  asure  the  sample.     The  rod 

piston  i-  -.1  graduated  a-  to  show  the  percent- 

f  carbon  i mxide  in  the  aii  tested.  The  metal 

"i  contains  a  delinite  quantity  of  air,  and  this 
he  dried,  ami  any  unsaturated  hydrocarbons 
rablj  carbon  dioxide  also)  removed.  This  is 
■il  by  passing  it  over  bromine,  water,  and  then 

■  .ni-tir  -odd  ..i  potash  contained  in  glass  tubes; 
lii  i-  then  passed  ovei  the  iodine  pentoxide  in  a 

■  glass  .11  silica  contained  in  a  special  safety - 
ibove  tl uter  gauze  and  inside  I  lie  bonnet 

-   found  thai   the  space  above  the  outer  gauze 

—  Ic  the  h  hi  net  of  a  safety-lamp  was  just  what 

required,    the   temperature    lliere    being    about 

••nt.    ivith  the  lamp  full  on  and  not  'smoking.' 

H-ie  the  carbon  monoxide,  if  present,  i-  converted 

irlioii  dioxide  and  iodine  i-  liberated       The  air 

mil:-  the   in. line   ,it    any   carbon    monoxide  is 

i-   passed   through  a   measured  quantity  of 

ndaid    solution    .it    arsenions   acid 

in. I  starch  ;  and,  ,i-  -..mi  as  i  lie 

■  ■il-  acid  i-  used  up,  .-in  intense  blue  colour  (due 
mi  ination  i.i  iodide  of  starch)  i-  formed.     The 

mi   ..i   the   piston  in  the  syringe  is    noted,  and 

lereentage  of   the  carl nonoxidi    in  the  air 

1  therefrom. 

i    I  he    cj  Under  ami   the   amount    of 

ir.l  ai'-eni.m- a.-i.l   preparation  are  so  arrai 
less  than  0  ill     of  carbon  monoxide  is  present, 

niii  i-i. ni i;  l.ni   it   a   large  quantity  of  the 

present,  the  blue  col ■  is  shown  very  rapidly 

0"4     .  for  in -I  a  nee,  i-  shown  in  a  few   -ee.in.l-,  ill 
ml  ,i  minute,  and  ti.nl      in  about   ten  minutes. 
Ii         dangerous    quantity    of    carbon    monoxide 

■  warning  i-  given  within  a  minute  by  this 
I'.r  Ie--   .piam  ii  ie-   ,.    longer  time  i-  taki 

i  lie   i. ■-nit.  «  l.i.ii  i.  jusl  «  l,;ii  ]>  wanted  in  a 
test  ..i  t  l.i-  Km, i 

•i    method,  which  i-  n   mo  lilication  of  i  hat 
j  •,-    described,  bin   bettei   in  - ways,  is  to  make 


..ii,.  i-  tn 


,.,.  ;(|  rl 

.    1  pinion  i 

The  pin 

1  hv  a   • '...'i   i 

....  :-  in. 

-  cady  rate  h  i 

.1     -i\t. 

minute.      \    larjre    □ 

...i-l  ivhen  M. i-  screw  i-  1 (..- 

-  imp  i  1 

In-  |.i-i ni  be  pushed  in  and 

useol  the  fad  that  carbon  dioxide  is  evolved  by  the 
reaction  of  carbon  monoxide  with  iodine  pentoxide— 

],,(),  ..-.ri  i  .-.-,(•<>.     I„ 

In  this  process  the  in. Hue  is  kepi    back  by  passing 
the  gas  niter  leaving  the  iodine  pentoxide  tube  over 

filings  or  turnings  oi   tallic  copper,  with  which  ii 

combines.  The  gas  containing  the  carbon  dioxide  is 
then  passed  through  a  spiral  tuhe  containing  a 
definite  quantity  of  standard  solution  of  caustic 
potash  (oi  soda),  followed  by  a  small  vessel  contain- 
ing a  trace  ol  baryta  water  •••.!  mi  re.  I  by  phenol  phtha- 
lein.     Tlii-  e.ilom  is  very  intense,  and  -•>  soon  as  the 

ear  I  inn  dioxide  (fr the  em  I. mi  monoxide,  il  presenl 

in  the  aii  i  has  u-e.l  up  the  caustic  potash  (or soda) in 
the  spiral,  it  comes  forward  to  the  vessel  containing 
the  baryta  and  phenolphtlialein.  When  this  happens 
'I1"  vio'el  colour  slowly  disappears,1  and  the  per- 
il the  ii  li'm  monoxide  i-  read  ofl  on  i  he  rod 
..I  the  piston  as  in  the  starch  iodine  reaction  already 
.lesei  ilie.l. 

The  yellow  mercuric-oxide  process  has  only  fust 
been  published  in  the  scientific  journals,  and  the 
writer  has  nol  yel  had  time  to  try  it.  It  appears, 
however,  likely  to  be  Letter  than  the  iodine-penl 
oxide  method,  because  ii  i-  stated  to  react  with 
carbon  monoxide  at  100  C,  (the  boiling  point  of 
watei  I. 

Part.  II.      /,' 

A  mixture  of  hydrogen  \\  itli  oxygen  or  air  has  an 

ignition-point  of  al t  1,300    F.  (650   C);  bin  if  the 

ii  e.  palladium  warmed  to  140    F. 
(00°  C. ),  combination  takes  place  rapidly.     It.  has,  up 

to  now,    been  generallj    supposed  that  carhoi - 

oxide  acts  mor less  as  a  poison  to  most  catalysts, 

although  the  writer  has  nol  been  able  to  find  any 
experimental  evidence  in  support  of  that  supposition. 

In  the  course  of  the  investigation  a  method  ..I 
estimating  and  recording  oxygen  in  hydrogen  was 
investigated.  The  besl  way  ol  doing  this  appeared 
to  be  In  use  palladium  as  a  catalyst  to  burn  the 
oxygen  to  water,  and  to  take  the  heat  formed 
measure  of  the  oxygen  present.  Palladium  black 
was  found  to  he  the  best  catalyst,  as  il  worked  at 
the  ordinary  temperature  and  converted  the  oxygen 
into  water.  I  in i  in"  these  experiments  the  action  of 
carbon  monoxide  on  the  palladium-black  was  tried, 
and,  much  to  the  writer's  surprise,  the  supposed 
poison  for  catalysts  was  found  to  be  s,>  acti*  e  in  the 

presence  of  aii  thai  the  pallad black  was  1 ted 

from  the  oidinary  temperature  to  redness,  and  then 
On-  carbon  monoxide  ignited.  Ii  was  found  on 
Hiiiliei  investigation  thai  platinum  black  would  act 
on  carbon  monoxide  in  air  al  ordinary  temperatures, 
and  convert  the  poisonous  gas  into  carl dioxide. 

There  was  now  no  doubt  as  to  the  best   method  of 

estimating   the  carbon   noxide   for  the  future   in 

mining  practice;  bnl  the  question  was:  could  the 
n.-v\  discover;  lie  made  of  real  importance  tm  the 
basis  ..I  .1  respirator,  anil  perhaps  be  the  means  of 
saving  many  lives  which  are  now    lost  through  slow 

poisoning  by  carl monoxide!     There  is  no  doubt 

l  hat  a  respirator  can  he  made  «  hieh  will  convei  t  the 
poisonous  earl.nn   monoxide  into  carbon  dioxide  al 
■  unary  temperature ;  bul   can  it   be  done  at  a 
cost  which  is  not  prohibil  h  e 

These  metal-  (platinum  ami  palladium)  are  about 
twice  the  price  ol  gold:  the  supply  is  decreasing, 
and  l  be  demand  increasing,  despite  the  high  prices. 
I'll i-  demand  is,  to  a  model  ate  extent .  due  to  i  lie 
misuse  of  the  i net n I  iii  the  making  ..i  jew  ellery. 


.1   l„ 


Tin  Journal  of  Tin   <  hemicnl,  .1/  I  '  Sept  1  '1  ! 


The  writer  In-  not  made  very  iimcli  headway  with 

the  ii-'-  of  il active  metal*  for  the  removal   "t 

carbon  monoxide oi  foi  tli timation  "t  it      More 

over,  "ii  account  of  i  bese  lii^rli  | saverj  extensive 

Beared  was  made  to  see  whether  some  cheaper 
material  could  no)  be  found.  I  |t  to  the  pr lit  no- 
thing has  !"•' -n  found  thai  can  take  the  place ol  these 

rare  tals.      Ii    is  quite  [jossible,   however,   thai 

some  <-l  i  -;i  |  ■■- 1  material  may  exist  which  will  act  in 
t  he  same  way,  and  il  may  be  found  soouet  by  publish 
ing  ilii-  win  k  hi  .i  preinal  are  stage 

\ fi.-i  mi  explosion  oi  Kreilamp  and  coal-dust   with 
insufficient  air,  carbon  monoxide  i-  always  present, 
and  i-  accompanied  bj  hydrogen  (Jill,    Oa     til 
2CO),  I'"   the  oxygen  always  attaches  itsell  Hrsl   to 

1 1 arbon  pari  "i  n  hydrocarbon  during  combustion. 

The  hydrogen  is  also  liurnl  hy  these  rare  metals  al 
ordinary  temperatures  which  would  help  in  removing 

the  carbot noxide  bj  giving  heat.     Ii   has  I " 

Found  thai   the  rate  al    "hi'li  they  acl  i arbon 

monoxide    in    .iii    rapidly    increases    «iil ly    n 

i lerate   rise  in  teni|ieratnre.     It   i-  possible   that 

other  gases  which  inaj  lie  present  after  an  exphision 
may  poison  the  catalysts.  Ml  these  points  have  t" 
be  carefully  investigated  before  ii  can  lie  decided 
1 1ml  ii  is  feasible  to  make  a   respirator  weighing  a 

I  miii  in  I  in-  bo  « lii'-li  «ill  I"-  i|imih  certain  in  it-  action 
and  nut  Iih  inn  cost  l\ . 

During  the  experiments  the  writer  has  on  several 
' asions  after  making  the  platinum  and  palladium- 
blacks  found   il i   in  lie  inactive  al   the   ordinary 

•  .-in  |i.-i  .it  hi  ...  :.  ml  the  cause  had  to  lie-tm In ler 

I I  i.i  i  it  inn  hi  in-  avoided  in  future  '      1  >> .  .1    II  vrgi  it. 

/         Mm.  I  »./  ,  I'M  l.  p.  533.     i.l.  M.J 

III  I  I  '   I  l"\     hi       I  i:  Mi-     hi      ALUMINII  II        "A 

method  i-  given  bj  t..  II  I'etil  foi  tin-  detection  of 
traces  of  al iiiiiim.  The  hydroxides  ol  iron,  chro- 
mium and  aliimitiium  precipitated  in  the  usual  way 

in-  washed  il tghiy,  transferred  i"  a  lieaker  by 

means  of  water,  heated  to  boiling  with  solid  Imiiuni 
hydroxide  and  liltereil.  Die  liltrate  i-  scidilied 
with   hydrochloric   acid,   boiled  and   mull'  alkaline 

witli   hiii" in  which  ha*  been   kept  nvei    barium 

chloride      Aluminium  when  pr nt  i-  ii liately 

precipitated.     Where  tn -  only  of  aluminium  are 

present,    the    iilu.ii.-    obtained    after    boiling    the 
precipitate  "iili  barium   hydroxide  i-  made  - 
.ii  i.l  with  Hiiljphnric  .n-nl.  c nl  rated,  111  ten 

•  iiiini a  added  drop  liy  dro| I    more  than  I  to  5 

drops).       Ii    i-   then    heate.l     just     in    boiling    sud 

allowed   to  stand,   when   the  al iniuin   hydroxide 

-.-iili--  down  ii  present.      This  method   will  detect 

5   in..    ••!   alnniininm   in  the  pr i if  ."■  gm.  of 

iron."    i ;.    II     Pktit,    /...,.,,,,  ,„,,   ,.„./     u 

Journal  (Jour.   /■/,;,,„    CI .   191  I.  p.  66J,    Vti  il 

25,  1014,  p  839.     (U.  II,  s 

l'i:i  I-  (RATION    \M.  PnOPI  HT1E.H  Ol    BoDIU.M    Zi\r 

C\  (NIDI       "  This  was   pre|  low  -     '  Zinc 

dissolved  in   \.ii  IN   boIiii  ion,  free  from 

Initiate*     using   an  •■  ■  •■•■--  ..i     inc 

cyanide.      The  rit yanide   was  lirsl   prepat 

dissolving   /ii hloride   in   Isiiled   water,   acidilied 

with    ;i    little    liydrochl acid.       The   t acid 

insured   the  | nee  "i  hydrocyanic  acid    in 

Bolntion  after  ] ipitation,   lessening  the  tendency 

toward  hydrolysis  in  washii  I  lie  precipitant  was 

ii  solution  of  sodium  cyanide,  which  hail  I n  treated 

with  a  slight  ex s  of  I and   filtered  to  n 

mates,      The  solution    «.i-    stirred    rigorously 

while  precipitating,  ami   tilt I   with   tin-   .mi  of 

suction.       The    prei  washed,    starling 


with  warm  and  finishing  with  cold,  recently  boiled 
distilled  water.  The  zinc  cyanide  was  then  digested 
with  ii  solution  "t  sodium  cyanide,  also  treated  with 

lime  t"  re ve  carbonates.      Then  the  solution  w.i- 

liltered,  evaporated  to  a  syrupy  condition,  and 
placed    in   a    vacuum   desi 

sulphuric  acid.  Vftei  a  few  days  a  while  layei  was 
-■■•■ii   on    the   surface   ol    the    solution,   which 

possibly    have    l n    ihe    compound    NaZnl  j 

described  by  previous  investigators.  It  was  nol 
further  examined,  however,  .i-   upon  attempting  tn 

i ve  ilii-  Klin  for  investigation   ii  waa  found 

below  the  surface  there  was  a  g I  crop  of  diaiuond- 

-li.-i| iy-i.il-   that    were    invisible    mIihh    in  i lie 

-iiliiiiini  on  account  of  having  the  same  index  of 
refraction  as  the  stiong  solution.  These  crystals 
were  removed,  drained,  dried  on  Biter  paper,  and 
analysed  with  the  following  results: 

II  u  IN  Zn        \  .i 

Per  cent.  20-20      3944      J4  60      15  76 

Molecular  ratio    2  95        1-03        I  -CMI        1-82 
These  results  indicate  a  compound   Na  Znt  '\  ,  :;li  0 
in  composition  w  iili  the  solul  mn 
A  siinilat  Beriesof  experiments  on  a   largei 
gave  products  showing  ihe  following  analyses 
\.i  2-2        2-06        l"98 

/n  I    II  I    IKI  1    IMI 

i'N  ...  :t  So       A  ss  I  -iij 

Ilii  ...        -.Mn.      2-91         3-07 

soluliilitj  was  determined  by  determining 

specilic  gravity  of  a  satnraled  solution  al  I5'C     l  :-7. 

weighing  a  |niiiiiiii  nl  tlii—  -iilntiiin  and  determining 

tbi-Zn  content.     The  results  were:  I  part  anhydrous 

-    soluble   in   0"83   pari     iraler,    and     i 
Nu  ./nl  \N  ,:tll  o  in  ii  47  purl  water. 

'I'll.-  crystals  were  measured  and  the  measure 
menl«  are  given  in  the  original  papei  N     Hit:/ 

Journal   .liner.   Chrmieal  Socwly,   xxxvi.,   N 
May,  1914,  p.  912,  916.     (J.  A.  W 

Tiik  Uktkrminatkin  nl  Sm  m.i.  i.ll  w  I  I  l  II  -  m 
Mktiiankin  Mink  <;\-  -"  Very  small  quantities 
of  CH4  are  determined  directly  hy  passing  tin 

ii ii  ovei  hot  CuO,  and  determining  Ihe  I  0 

which  is  formed  by  titration.      Ii    i-  ilitln-ult   I 

compl absorption   ol    the   i't»,.       When   I'll,    i- 

|. n--.ni  in  quantities  ol   !'■■-  than  0*05  vol.     .  i In- 
in  i\  result  in  Berious  errors.     A  better  result  ran  lie 
obtained  bj  passing  the  <<>    through  a  glass  tube 
with   :i    capillary   end    directly    into    the    i. it'll 
solution."-  V..  Murm  vnn,  Oeth  rr Chew.  /.<<)..  IT.  69. 

CliemicaJ  Ab«lraet«,  dune  20,  1914,  p.  2135.    [J.  G.) 

Coi.orimktrii    Estimations  in   Small   \moi  s   - 

ol   Hvdrookn  Soi.phidk.     "  Bj  the  ar I'll 

anil    dimethyl  /■  j >  1 1 •  •  1 1 \  I.- liamiiie     sulphate     "i 

aqueous  solution  ol  II  S  contniiiiug  free  HCl,  it 

lene  blue  is  produ I.     I  ndej   given  ■ lit  inn-  tin- 

iiiii-ti-nv  "i  the  coloui  develo|>e<l  t-  proportional  to 

the  in mi  "i  II  s  present,  and  the  colour  is  - 

foi    Beveral    weeks.     Variations   in    the  amounts  or 
onler  of  addition  ol  the  reagents  alter  the  inU 
..i   the  colour.     The   Btandards   to   lie   used    in    the 
colorimeter  must   lie  prepared  from  known  amounts 

ol  II  v  dett  iiiii 1  i. nl etrically,  since  the  colours 

produced   are  nol  exactly  the  same  as  tl i 

by  i  he  dilution  of  solul  ions  ol  met  bj  lene  bine,    i  on 
ditions     recommended     for    determining     l.msi     to 
■  it    II  S   per  litre  are,  500  '•.■.    solution,   10 
mcentrated   lll'l.  -.'"1  mgm.   'diamine  sulphate,' 
and  25  •■■   0  1    1/  I'.-t'l    mi  I     I  HCl).    I'm  lew 
l,00n,,g    II  S  pei  litre  IOcc.  HCl,  10  mgm.  'di 
•    I  .-iimi.imiii  ;,-.      I  gin. 
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sulphate'  and  1  cc.  0*1  .1/  FeCl3  ave  added  to  500  cc. 
nf  t lie  solution.  The  solutions  are  allowed  to  stand 
several  hours  before  being  compared  with  the 
standards.  Results  with  as  little  as  lOug.  H.,S  per 
litre  were  very  satisfactory."  \V.  MECKLENBURG 
and  F.  Rosen  KRANZER,  Z.  anorg.  Chem.',  S6,  143-53. 
—Chemical  Ahxtract*,  June  in,  1914,  p.  Illis.     (J.  <:.) 

Determination  of  Cyanide  in  Electroplatino 
Solutions. — "A  measured  quantity  of  the  cyanide 
solution,  preferably  containing  from  0'2  gin.  to 
ii  .">  gin.  of  cyanide,  is  diluted  to  100  cc.,  treated  with 
1  cc.  of  ammonia  solution,  and  1  rr.  of  a  solution  of 
8°9gm.  of  dimethylglyoxime  in  1  litre  of  95  alcohol, 
and  titrated  with  a  standardised  nickel  ammonium 
sulphate  solution  (containing  I5'3gm.,  with  5  cc.  of 
concentrated  sulphuric  arid,  diluted  to  1  litre)  until 
a  permanent  red  precipitate  is  formed.  In  the 
reaction  one  molecule  of  the  nickel  sulphate  com- 
bines with  four  molecules  of  potassium  cyanide."— 
6.  B.  F.  LUNDELL,  Met.  and  Chem.  Eng  ,  1914,  J.', 
340.  Journal  of  tin  Society  of  Chemical  Industry, 
June  15,  1914,  p.  .590.      (J.  U.) 

Volumetric  Determination  of  Free  Sul- 
phurous Acid.  —  "The  determination  of  free  sul- 
phurous acid   in  the  presence  of  other  mineral  acids 

■  could  not  he  satisfactorily  effected  by  titration  with 
.V; Hi  caustic  alkali,  using  methyl  orange  (to  bisul- 
phite), ami  phenolphthalein  (to  neutral  salt),  as 
indicators,  as  the  latter  developed  colour  but  slowly 
and  appeared  to  be  '  bleached.'  When  excess  of 
hydrogen  peroxide  was  added  after  the  first  titration 
8  sharp  colour  change  was  obtained  in  the  second 
stage  with  phenolphthalein."  (See  J. S.C.I. ,  V.HA, 
442).  B.  KEDESDY,  Chem.  Zeit,  1914,  38,  601-2.— 
Journal  of  tin  Society  of  Chemical  Industry,  June 
15,  1914,  p.  615.     (J.  <;.)' 

A  New  Indicator  is  afforded  by  the  new  potato, 
'Solatium  Commersoni,  which  is  being  grown  in 
France,  which  contains  a  violet  colouring  matter, 
according  to  the  CAt  mical  Engineer.  If  the  potatoes 
arc  boiled  in  water,  the  ferments  are  destroyed  and 
the  resultant  blue  solution  keeps  well.  As  an 
indicator  it  is  very  sensitive,  turning  green  with 
alkalies  and  bright  red  with  acids." — Engineering 
and  Mining  Journal  (Chemical  Engineer),  June  6, 
J914,  p.    1153.      (G.   H.  S.) 

Detection  of  Cyanides  in  Presence  of  Ferro- 
ani)  ferricyanides  and  thiocyanates. — "the 
lest  is  based  upon  the  solubility  of  copper  sulphide 
in  alkali  cyanides.  A  suspension  of  copper  sulphide 
lis  made  by  passing  a  few  bubbles  of  hydrogen  sul- 
phide into  a  weak  ammoniacal  solution  of  copper 
sulphate,  and  if  the  colour  is  discharged  on  the 
addition  of  an  ammoniacal  solution  of  the  substance, 
the  presence  of  a  cyanide  is  indicated.  By  using  a 
sufficiently  dilute  copper  solution,  the  test  has  a 
delicacy  of  1  part  of  hydrocyanic  acid  in  10,000,  anil 
n  i-  not  seriously  interfered  with  by  the  presence  of 
ferro- or  ferricyanides  or  thiocyanates.  In  presence 
'I  2  gin.  of  these  substances,  0*5,  1,  and  05  mgm. 
respectively  of  hydrocyanic  acid  can  be  detected.  By 
using  a  standard  copper  solution  the  test  can  be 
utilised  for  a  rough  quantitative  determination  if 
only  cyanides  are  present."  —  O.  L.  BARNEBEY, 
■/,.,:,-.  A,,,.,.  Chem.  Soc,  1914,  30,  1092-1093.—  Journal 

■  of  llu  Society  of  Chemical  Industry,  xxxiii.,  July  15, 
1914,  p.  690.     (J.  A.  \V.) 


METALLURGY. 

Lka<  mini;  at  Chuquicamata,  Chili. — " The 
Chaquicamata  deposit  is  a  brochantite  mineral 
contained  in  cleavages  of  granodiorit",  mixed  in  part 
with  chalcanthite  and  atacamite,  and  wit  h  a  deposit 
of  salt.  Some  caliche  containing  nitrates  is  present 
in  the  upper  part  of  the  ore  body. 

The  so-called  Llanipera  ore  body  is  about  S,< ft. 

long  by  500  ft.  wide.  Numerous  tunnels  have  been 
i  mi  through  the  ore  body,  and  some  open  cuts  made. 
Raises  have  been  made  from  the  tunnels  almost  to 
the  surface,  only  a  shell  s  to  12  in.  thick  being  left 
in  places.  Se\en  shafts  have  also  been  sunk  in  the 
deposits,  the  deepest,  lln  in.  deep. 

It  has  been  explored  by  churn  drilling  and  an  ore 
body  of  over  200,000,000  tons  developed,  but  most  of 
the  drill  holes  were  stopped  in  ore.  Some  drill 
holes  have  been  sunk'  at,  a  considerable  distance 
west  of  the  Llanipera,  which  encountered  chalcocite 
and  chalcopyrite  after  penetrating  300  or  400  ft.  ol 
capping.  The  indications  are  that  Chuquicaniata  i- 
the  largest  known  copper  deposit. 

It  was  formerly  assumed  that  the  deposit  was 
atacamite,  which  could  not  be  profitably  treated  by 
established  methods  because  of  the  silicious  nature 
of  the  ore  and  the  absence  of  sulphides  and  water, 
and  on  account  of  the  volatilization  of  the  cuprous 
chloride.  However,  it  was  eventually  shown  the 
ore  was  brochantite  and  salt,  and  not  atacamite 
(oxychloride).  Brochantite  is  insoluble  in  water, 
but  readily  soluble  in  dilute  sulphuric  acid. 

About  h'00  tons  of  the  ore,  an  average  sample,  so 
far  as  could  be  taken,  were  shipped  to  New  York  for 
experiment,  first  on  a  laboratory  scale,  then  in  a 
2-ton  per  day  plant.  The  problems  to  be  solved 
were  :  Solubility  of  the  copper  in  dilute  sulphuric 
acid;  the  chemicals  required;  the  impurities  dis- 
solved :  the  electrolytic  precipitation. 

It  was  quickly  found  that  the  copper  was  readilj 
soluble  in  cold  dilute  sulphuric  acid,  and  that  only 
coarse  crushing  was  required.  The  acid  from  the 
ore  (oxysulphate)  more  than  made  up  the  losses  of 
the  acid  used  up  in  dissolving  other  materials  than 
copper  (mainly  CaO),  and  the  waste  of  solution  in 
the  discarded  residue. 

The  2-ton  experimental  plant  was  run  as  a  self 
contained  unit,  leaching  the  ore,  washing,  purifying 
and  electrolysing  the  solutions,  and  leaching  the 
following  lots  of  ore  with  the  previously  electro- 
lysed solution. 

It  was  shown  in  running  131  charges,  that  no 
harmful  impurities  except  chlorine  had  a  tendency 
to  accumulate  in  solution.  The  average  extraction 
was  90-98    . 

Following  the  experiments  in  the  2-ton  plant,  a 
leaching  tank  was  built  of  concrete.  4  ti  IS  It. 
deep,  holding  15  tons  of  ore,  allowing  the  use  ol  the 
full  height  of  ore  column  since  adopted  for  Chuqui- 
camata.  This  gave  equally  good  results,  showing 
this  height  of  column  was  feasible. 

The  gain  in  acid  in  the  experimental  work 
amounts  to  about  9  lb.  H.2S04  per  ton  of  ore  treated. 
Since  this  was  made  treating  ore  which  averages 
higher  in  chlorine  than  even  the  average  of  t  In- 
upper  layers  of  the  ore,  and  the  greatest  losv  of  acid 
is  in  forming  Na.SO,,  in  final  practice    the  acid  gain 

should  exceed  this. 

The  main  impurity  in  the  solutions  is,  as  -aid, 
chlorine. 

Experiments  showed  the  feasibility  of  eliminating 
the  chlorine  from  solution  as  cuprous  chloride.  i.\ 
treatment  with  -hot  copper.  Cuprous  chloride 
formed  on  metallic  copper  stick-  tighi  tocoppershot 
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ilrainin^  ami  one  day  in  discharging.     The  solutions 
will  Im  Ui  the   leaching   tanks  by  gravity 

in, in    mm'    solution    storage    tanks;    Two    tanks, 
12     l.'i '     150  ft.  :  seven  tanks,  12     7"     150  it. 

I  rom  the  strong  solution  tank  the  solution  will 
tin"  hy  gravity  through  the  dechlorinating  plant, 
consisting   ...  i    ft.    inside   dia.  re- 

volving   steel   drum-   lined    with    duriron        These 

drums  "ill  lip  half  full  of  shot  cooper.       Ki these 

drum  ning  i  lie  cuprous  chloi  idi 

in  suspension,    will    flow    to  seven    Dorr   thickeners 

mil    lineil   "iili    mastic   asphalt 

The  clear  solution  overflowing  "ill  inn  el  by  gravity 

in   il lectrolyiic   refinery,    while    tin'    thick) I 

cuprous  chlo  nil  approximately  I     "I 

the  original  solution,  "ill  go  to  liitei  pre 

The    ■  :  linery    w ill     consist      of     ''1" 

I  ft.  fi  in.  widi 
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with   mastic  asphalt,  and   "ill   I i    through  t li<- 
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■•■ii    the    roi 
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cyanide  besides  complicating  the  process;  while 
amalgamating  in  cyanide  solution  has  iis  draw- 
backs. In  the  latter  case  we  have  the  gold  cleaned 
and  brightened  by  the  cyanide  solution  and  in  the 

very  besl  possible  condition   for  anialgainati bin 

ve  are  confronted  bj  new  diHiculties.     Tin 
attacks  the  plates,  rapidlj  eating   them  away,  while 
the  amalgam  is   hardened   by  the  dissolution  of  the 
pnercury   until    n    becomes   unmanageable    and  the 

plates  iuetticient.     The  diHiculties  ei intered  have 

generally  been  sufficient  to  result  in  the  abandon 
ment  of  amalgamation  in  cyanide  solution  aftei 
many  careful  and  persistent  efforts. 

It  is  the  object  of  this  article  to  bring  into  notice 
a  phase  of  the  subject  which  seems  to  have  escaped 
general  at  tent  ion. 

It  is  well  known  that  it  metallic  sodium  be  mixed 
with  merenrj  and  immersed  in  a  «  iter)  solution 
kite  action  of  the  sodium  in  going  into  solution  as 
NaOH  at  the  surface  of  the  mercury  "ill  produce 
practically  the  same  result  as  that  occurrii 
Datkode  of  an  electrolytic  cell.  If  there  is  gold  01 
other  metals  in  the  solution  tliej  will  be  deposited 
upon  the  surface  of  the  mercury  and  amalgamated 
Hut  in  plate-amalgamation  the  mercury  and  sodium 
is  spread  out  into  such  an  exceedingly  thin  lilm  that 
the  sodium  is  rapidly  oxidized  and  carried  off,  the 
good  effect  oi  it  being  noticeable  for  only  a  verj 
short  time  after  dressing  the  plates.  This  is  the 
main  reason  why  amalgamators  generally 
sodium  as  of  lit  I  le  or  no  va  lue 

Riffles  Substituted  for  Plates.  However,  if  riffles 
containing    mercury    be   substituted    for  plates    the 

last  named  difficulty  is  oven ie,   ami   it  is  possible 

to  keep  the  quantitj  ol  sodium  in  the  mercury  fairlj 

islam      Sometime  ago  the  writer  was  in  charge 

of  a  mill,  treat  ing  sand  and  slime  separately,   where 

gold    nuggets   the   size   of   a    pea    wen-    so time> 

found,  although  the  ore  avera  ;  below  SHI 

per  ton  gold,  'lie' on- was  a  weathered  dump  and 
contained  some  copper  as  azurite,  but  no  native 
Copper.  The  crushing  was  done  in  solution  in  a 
Chilean  mill  through  16-niesh  screens.  The  mill 
Was  provided  with  plates,  hut  they  were  ta 
and  littles  were  snbsl  it  uie.l. 

In  cleaning-up  it  was  found  that  the  greater  part. 
of  the  amalgam  was  so  line  that  it  could  he 
through  chamois  leather,  and  the  bullion  from  the 
riffles  was  found  to  contain  about  two  pounds  ot 
copper  for  each  ounce  ol  gold  and  silver.  It  is 
evident,   that    the   copper    was   depo  ited     from   the 

solution,  and    that   in    addition    t ring   free 

gold  thai  p  issed  I  lirou" 

mil  u  il  ing   i  mhi  ill 
copper  in  i  he  zinc  boxes. 

It  was  aii I  to   keep  the  amouni   ol    odium  just 

below   tin-   point    where   the    mercury   would   amal- 

gamal  e  a  fi  e  lily    bright  ene  I   iron   nail.       '. 

plish  this  some   mercury  containing  a  largi 

0|    Bodinm     una  ept  on   hand   in  a  dry, 

-lass  stoppen  d  h  >l  .  le  and   a   detei  mined  ai ml   oi 

this    put     into    the    lilll-s    every    Four     hours.        No 
mercnr)  «  i     ilete  ited  in   the  solution,  nnil 
was  Honied,  a  weighing  at  the  end  ol 
no  loss  except  what  might  be  ex] ted   in   retort- 
ing. 

Settirnhiu    Part   of  Riffles    VisJi  i 
Wheel.     In  operating  riffles  it  is  foun 
i  In-    In-  i     design     will     choke     when    t  he    feed 
temporarily   diminished    below    full    capacity,    ami 
-'•ne-  t rou hi    '    experienced  in   gel  i  ing  them 

again.      This  trouble    tnaj    I hviated  h\    p] 

sin  ill  tailing    wheel   in   such   a    manner   that  it   wnl 


return  a  variable  amount  ol  I  he  o\  erflow  back  to  i  he 
head    ..I    the   riffles.       By   this   means   riffles 

paratively    large   capacity   may    1 perated    on 

small  amount  of  pulp       \   section   oi  t  lie  fi 
may  be  made  to  slide  in  telescope  style,  or  a  movable 
partition  may  be  placed   in   the  spout    i,,  cut   out   ti 
i  a  in  hie  amount  of  pulp. 

I  think  it  very  doubtful  if  it  would  pay  anybody 
to  make  riffljs  should  they  desire  to  use  them'  with 
mercury,  foi  this  or  any  other  mill  purpose.  The 
Pierce  rilll  -s,  called  the  Pierce  amalgamator,  can  be 

depended  upon  if  given  the  proper  a mt  of  feed, 

and  the  sodium  will  protect  the tal  parts.      They 

rst  eosi ,  but  any  riffles 
it  [i  ick  with  sand   aii- 
ln   operating  riffles  it 
■n  above  them  to 


look  somen  h  it  expensive  i 
t  hat  will  hold  mercury  am 

open  to  t  he     ii bjeel  ion 

is  quite  necessary   to   havi 
in  I  ercepl  gravel  that  m  i.v  i 

broken    mill    screen."    -John    Randall,    Metallv 
(fieeU  ani  OhemiKcU  Em/ineeriiw,   April, .1914,  i>.  2+s 
..     II     S.) 


casioiially  come  From 


I > i  i ; 1 1 : i  > n  "  Dnriron  is  a  non-corrosive  iron 
alloy  whir],  i-  resistant  to  both  alkalis  and  acids. 
lis  exact   composition  ami  method   of  manufacture 

ai  i-  not    klli-A'li.    Inn    it    is    supposed     tO    he  a   lnodilie  i 

lion  of  ferrosilieon,  containing  about   10%  Si.      In 
the  Journal  of  May  2,  1914,   p.  917,  it   was  said  that 

this  material  had   failed  to  st 1   up  as  a  tube-mill 

lining  in  the  Chile  Exploration  Co.'s  experiments  in 
Chuquicamata  ores,  where  it  was  exposed  to 
solutions  carrying  CnS04,  CuCl2  and  fj.,su4.  As  ,-, 
miiier  of  fact,  it  did  prove  resistant  to  these 
solutions,  and  earthenware  linings  were  chosen 
j  because  they  were  thought  to  be  cheaper."— 
i  ai  d  Miitina  Journal,  .May  16,  1914, 
p.  1014.     (U.  H.  S.) 

Continuoi  ?  Ci  vnide  Treatment. — "  A  system 
nf  continuous  cyanide  treatment  has  recently  been 
devised  by  Messrs.  Menell  &  Grothe  in  which 
1  Pachuca'  vats  are  arranged  to  operate  in  'series 
The  li i -si.  vai  receives  the  pulp  from  the  mill  after 
classification  and  dewatering,  and  the  last  afti 
passage  of  the  pulp  through  each  vat  discharges  it 
continually  and  by  gravity  to  the  filter  plant.  Poi 
practical  purposes  a  'battery'  of  four  vats  gives 
sufficiently  good  results. 

The  obvious  advantages  are  the  avoidance  of  loss 
of    time    in    filling    and    emptying     vats    and    the 

im us.- saving  in  labour  and  supervision.     With  a 

eries  oi   four  vats,  reckoning  48   hours  as  the  time 
raction,  ii   is 

-  i  ml    that    only  6"25  I  of  1 1 e  will   re 

less  than  this  time  of  treatment,   while  6_'">     will 
more. 

ui    strictly    be  called  continuou 
till  the  filtering  an  i  e   made  cont  inuous 

also,    but  i  he    authoi  is    future    im  pr 

inenls  in   the  "         icess  will   be  in  this  direc- 

ie   still   further  cut  down." 
Basil    Bash  vm    M  E  .    A.M.I.E.E.,    Mining 
.   Inly  25,  1914,  p.  690.     (II.  K.  A.) 

In'I-'I.CI0\i'i:  OF    Mm  vi:m:x  im   ON  CORRODIRILITY 

of   Steel.  —  "  In    a  Messrs,  .1    Newton 

l'Yieii.l  and  < '.  W.  Marshall,  read  before  the  Iron  and 

[nsl  it  ute,  it    \\  as  shown   that    i  lie  pi     ence  of 

molj  bdenum  in  s 1   to  a    ;i  eat  er  exl  enl   l  ban   1   , 

I     corrodibilil  v,  at  airj  rate  «  hen 
itted  i  o  alternate  wet  and  dry  act  ion,"  -  / 

Haj  9,  1914,  p.  ltd.     (II.  R.  A.) 
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MIXING. 
rlYDRAUMI    Mini:  I-'ii.i.im.  TIIROUf.H  ROREIIOLI  s. 
I  lie  iii'i-i  <■ ir. ii  method  in  use  for  gel  liny  under- 
ground the  material  lined  in  hydraulic  filling  "i  the 
anthracite   mine-   in    Pennsylvania,    i-    to  shoot    ii 
down  a  boiehole.     These  hole*  are  put  in  with  ehuni 
ilrill-  ofadiametei  to  suil  the  quantity  of  material 
to  he  handled,  usually  12  in.     llirough   tin'  surface 
.  1 1  down  to  tin-  bedrock,  the  drive  pipe  i-  pro- 
tected   by   mejuiH  ol   a   lining  pipe  of   metal   "i    ol 

-1 ially  vitrified  terra  cotta,  as  shown  in  Figs.  I  an. I 

7.     Metal-lining   pipe  should   he  non-mallealde  ami 
capable  of  being  broken  into  small  pieces  an.  I  removed 

when  worn  out.     Ii    1 1 .- < -  special  fock  Bange  cm c 

tions,   hi    bell-and  spigot    joints;    standard 
require  too  large  a  hole  i"  be  practicable      Bell  and- 
spigot    joints  are  packed  with  oakum  and   cement 
he   pipe  is  h>"  ered  in  t  lie  hole.      I  ei  i  a 
..'I.  lining  may  have  plain  butt  joints,  or  bell-and- 
spigot.      Bntl    joints   are   reinforced    with   a   tiiple 
i  hickness  of  bm  lap  wrapping,  extending  for  9  in.  on 
each  side  ol   the   joint,  anil  stiffened  bj   1     2     18  in. 
in   strips  held   firmly  in  place  with  No.  10  gal- 
ini-.l  wire,  as  Bhown  in  Fig.  :;      Bell-and-spigot 
joints  are  packed  with  hemp  and  mortar,  as  shown  in 
The  jointB  between  1 1 1 .-- 1-  linings  and  i  lu- 
rock  hole  require  special   nozzle  pieces  ..t  shoi 
shown  in  Figs.  4.  .".  and  ii. 


'I'n  insert  a  lining  in  the  hole,  a  hemp  rope  of 
strength  to  -uppmi  the  full  length  ,.f  pipe  is  threaded 
through  a  single  pnlley  supported  above  the  hole, 
and  the  lower  end  of  the  rope  is  knotted  to  support 
a  clamp  under  a  circular  plate  of  diameter  I  in.  Ie«a 
than  the  hole  in  the  rock.  The  rast-iron  rock  nozzle 
or  shoe  reste  on  the  plate,  and  in  turn  supports  the 
lining  pipe  proper,  Two  lengths  oi  lining  pipe  an 
threaded  on  the  rope,  the  rope  and  pullej  hung  from 
the  support,  and  the  loose  end  of  the  rope  tightened 
with  the  drilling  engine  until  the  pipe  hangs  in  a 
vertical  position  over  the  Imle.  The  joints  between 
the  sections  are  then  made  ami  the  pipe  lowered  till 
it-  top  '-mi  i-  brought  ( 1  > a — 1  ■  with  the  top  of  the  drive 
pipe      The  lower  pari  of  the  rope  is  clamped  in  this 

position  and  two 'tions  are  threaded  on  the 

upper  part  while  the  rope  and  pullej  lie  on  the  ground. 
Rope  ami  pulley  are  again  hung  from  supports,  the 
l\\o  new  len-iii-  lifted  by  means  of  the  drilling 
engine  into  n  vertical  position,  and  the  two  in 
joints  made;  the  pipe  is  then  lowered  into  the  hole 
as  before  and  the  operation  is  repeated  until  the 
entire  lining  has  been  inserted.  The  space  between 
the  miiM.le  ,,i"  the  lining  pipe  an. I  the  inside  ■■!'  the 
drive  pipe  i-  lilled  with  cemenl  grouting. 

( Irdinary  screw-slee^  ••  gas-pipe  lin in l;  may  be  used, 
and  ii  soused,  i-  lowered  into  the  rock  for  Beveral 
rock  nozzle  as  in  the  oihei  • 


rx>7  DfT»\L  or  susraci  end 


'i»g. 


Lining  pipe  i-  usually  sus|iended  by  clamps  ovet 
the  recen  ins  basin,  which  is  general!}  made  "i  con- 
crete, and  i-  protected  bj  means  ol  a  Bcreen,  a- 
show  n  in  Figs.  I  and  7. 

Where  the  borehole  opens  into  the  'nine  workings, 
there  is  used  eitbei  a  specially  cast  connecting  piece, 

a*  shown  in  Figs.  I  and  8,  ora  short  pi i  wrought 

iron  pi|  e  is  fitted  with  a  screw  sleeve  and  inserted 
up  the  hole  tin  2  ii-  in  .'(  ii..  as  in  Fig.  9.  The  Bpace 
betwei  ii  i  his  finishing  piece  and  i  he  sides  of  the  hole, 
aftei  pai  king  with  hemp,  wedges  or  burlap,  i-  filled 
with  .i   grouting  inixtn i  proper  consistency." — 

\t       ,.  June  13,  1914,  p.  1196.    (G.  II.  8  » 

Wirki.f.s      Mini    Tn  1 1  iioni        "  The    unique 

syste i  telephoning  here  described  was  invented 

by  Men   Reiueke,  in  Germany,  in  the  attempt   ii> 

i  lie  difficulties  resulting  i broken  wires 

in  ordinary  systems  of  telephony.  Ili-  system  has 
now  been  in  regulai  use  foi  two  years  in  the  Carol i 
nengliick  Pit,  Boclinni,  Westphalia,  where  no  otaei 
method  "i  signalling  is  used    The  Wireless  Telephoni 


ept.  l'.tu 


tracts:   Mining 


.  I. lit.,  London,  is  the  owner  of  the  British  anil 
(  olonial  patents. 

The  invention  seems  to  lie  entirely  original  :  in 
fact,  the  German  Patent  Office  did  nob  at  first  believe 
it  to  lie  practicable,  but,  on  it>  being  demonstrated, 
granted  a  patent  without  restrictions  or  anticipations 
beiog  cited,  which  is  most  unusual. 

While  called  '  wireless,'  the  system  i-  entire]}  dis- 
tinct from  that  c H inly  used  in  w  ireless  telegraphy. 

In  this  system  the  transmission  and  reception  of 
speech  occui  in  the  same  manner  as  in  ordinary 
telephoning,  but  there  the  resemblance  ends.  Ill- 
s'.-.ot  of  the  i-ui  rent  from  the  transmitter  being  con- 
ed along  the  wire  to  the  receiver,  it  is  converted 
tn  high  pressure  by  means  of  a  transformer  contained 
in  the  telephone  rase.  The  high  pressure  or  second- 
ary winding  of  this  transformer  is  connected  to  the 
ordinary  rails  in  pipes  in  the  mine  and  communicates 
to  them  a  charge  of  electricity,  which  spreads  over 
the  whole  system  of  rails,  and  varies  with  the  lluctu- 
ations  of  the  primary  current  in  the  transmitter 
circuit  ot  the  telephone.  It  is  unnecessary  to  make 
any  special  provision  to  insulate  the  rails  or  pipes, 
..I  tn  connect  (he  adjacent  lengths  elect  rically. 

It  is  interesting  to  note  that  the  invention  was  led 
np  to  by  the  discovery  that  the  conditions  of  distri- 
bution of  electric  charges  underground  are  entirely 
distinct  from  the  conditions  that  hold  on  the  surface 
of  the  earth,  and  the  working  of  the  system  largely 
depends  on  this  fact,  which  was  demonstrated  for 
the  firs!  time  by  the  inventor. 

Speech  call  he  received  by  connecting  telephones 
•■i  the  rails  or  pipes  at  any  point  of  the  system,  by 
1  ridging  i  sufficient  length  so  as  to  obtain  a  suitable 
difference  of  pressure  ;  by  connecting  between  the 
-  and  pipes,  if  these  exist  ;  or,  as  is  sometimes 
convenient  in  the  case  of  portable  instruments,  by 
connecting  to  an  antenna  consisting  of  a  loose  ci.il  of 
wire,  which  may  he  laid  on  the  floor  or  hung  on  the 
timbers. 

A-  in  the  ordinary  telephone,  a  hell  is  used  for 
■  ailing  attention,  the  hell  being  operated  by  a 
specially  designed  relay.  On  the  button  being 
pressed  at  the  transmitting  stations,  all  the  telephone 
hells  will  ring,  and  all  the  telephones  can  receive  the 
.•--age  by  taking  the  receiver  oil'  the  hook,  which 
operation  cuts  oil'  the  bell  and  connects  the  receiver 
in  the  usual  manner.  It  is  possible  to  tune  the  relays 
so  that  each  will  respond  only  to  its  own  particular 
signal,  and  thus  anyone  station  can  be  called,  but 
in  mining  work  this  is  usually  not  necessary  or  de- 
sirable, and  the  different  stations  are  called  by  giving 
one,  two  or  three  rings,  as  prearranged,  while  it  is 
always  possible,  by  a  special  signal,  to  call  all  the 
s'.iti.'iiis  and  speak  to  all  simultaneously.  The 
1  rent  required  is  furnished  by  an  ordinary  battery; 
in  fad,  in  outward  appearance  the  telephones  are 
exactly  similar  to  an  ordinary  mining  telephone. 

The  portable  instrument,  which  can  be  carried 
about  and  used  in  any  part  of  the  mine  to  which  the 
rails  extend,  is  contained  in  a  strong  metal  case.  1  lie 
total  weight  being  about  20  lb.  This  telephone  can 
either  ring  up  the  other  stations  or  be  rung  up  by 
them.  A  smaller  or  pocket  instrument  is  also  made, 
which  cm  ring  up  other  stations,  but  cannot  he 
ill.- 1  by  them.  With  this  instrument  messages  can 
he  sent,  to  or  received  from  any  of  the  fixed  tele- 
phones, the  only  difference  between  it  and  the 
heavier  portable  type  being  that  the  other  telephones 
cannot  call  it  by  ringing  iis  bell.  Thus  each  official 
provided  with  an  instrument,  can  give  notice  of  any 
accident  and  ask  for  assistance  from  any  point  in 
nine. 


A  telephone  can  be  fixed  at  any  convenient  position 
on  the  surface,  and  connected  to  the  head  frame,  ii  of 
nun,  in  to  i he  hoisting  rope  or  pipes  which  go  down 
llie  shaft.  'Ibis  telephone  can  speak  to  any  of  the 
telephones  underground  if  necessary,  hut  it  is  usually 
found  more  convenient  to  arrange  for  it  to  speak  to 
the  station  at  the  pit  bottom  only,  and  for  this 
station  in  turn  to  speak  to  the  underground  tele- 
phones. In  metalliferous  mines,  where  a  nuiubei  ol 
different  levels  run  from  the  shaft,  communication 
can  he  established  from  one  level  to  another  as 
required,  the  presence  of  the  ore  bodies  not  affecting 
the  speaking  in  any  way. 

A  further  most  important  application  of  the  system 
is  that  of  speaking  from  the  moving  cage  to  the  hoist 
house,  and  for  the  latter  position  the  inventor  has 
designed  an  ingenious  method  ot  operation.  The 
telephone  is  mounted  on  a  standard  lived  close  to 
the  hoisting  engineer's  ear.  On  receiving  a  call,  be 
has  only  to  [nit  his  ear  to  the  receiver,  and  a  Blighl 
pressure  is  sufficient  to  switch  in  the  telephone  and 
enable  him  to  communicate  with  the  cage,  without 
removing  his  hands  from  the  levers.  Various  methods 
of  connection  are  possible  for  the  telephone  in  the 
cage,  one  of  the  most  satisfactory  being  connection 
into  a  loop  formed  by  the  hoisting  ropes,  and  by  the 
balance  rope  (or,  if  this  is  not  used,  by  a  wire  sus- 
pended below  the  cage  in  the  same  way),  ft  is  then 
possible  to  speak  from  either  cage  to  the  surface  oi 
to  the  pit  bottom,  without  any-  alteration  in  the 
ordinary  hoisting  arrangements.  The  surface  tele 
phone  is  preferably  connected  in  circuit  with  a  loop 
of  wire  fixed  to  the  headgear,  or  in  the  shaft  in  any 
convenient  place."—  Engim  -  ring  and  mining  Journal, 
June  13,  1914,  p.  1192.  '  (G.  H."S.) 

Sax  JtrAN   DEI,  Rey    Mink    Temperatures.— 

"  Temperatures  of  air  and  rock  in  the  St.  John  del 
Rey  mine,  Brazil,  during  the  four  hot  months  of 
1913-14,  namely,  December,  January.  February  and 
March,  are  as  follows,  according  to  the  annual 
report  of  the  superintendent,  George  Chalmers  :- 
Horizon  Depth  on  Air,  [lock, 

number.  incline,  ft,  deg.  C  dejf.  V. 

Adit 300  77  7s 

8  ...  ...        2,300  S4  82 

10  ...  ■■■         2,800  85  85 

11  ...  ...         3,100  85  87 

12  ...  .-         3,400  86  88 

13  ...  ...        3,7ihi  87  89 

14  .  .  .         4,001)  89  92 

15  ..  ...        4,300  90  94 

16  ...  ..        4.(100  91  9i 

17  ...         4,900  96  101 

18  5,226  97  104 

All  temperatures  weie  taken  in  the  downcast.     A 

large  Sirocco  fan  is  in  continuous  operation,  and  an 
other  is  being  installed.  When  the  workings  are  all 
connected  with  the  main  ventilating  system,  the 
following  air  temperature  is  expected  :  horizon  IS, 
92°;  17,91°;  16,90°;  1-"'.  89  :  14,  ss  ;  13,  s;  :  12, 
s(i  ;  11,85°;  10,  84 ;  and  8,  82°.  Rpck  temperature 
at  tiie  time  of  opening  horizons  is  as  follows  ;  s,  85  ; 
Ki  89  ;  11,91°;  12,94°;  13,96°;  14,  99  ;  15,  101*  ; 
16,  103";  17,  106°;  and  IS,  108°.  The  pasl  yeai 
-!n,ws  a  slight  redaction  compared  with  the  previous 
year."— Mining  and  Scientific  Pre**,  duly  11,  1914, 
p.  (17.     (G.  II.  S.) 

Madagascar   Graphite.  -"The   expectations 

expressed  in  the  beginning  of  1913  with  respect  to 
the  development  of  the  graphite  industry  in  Mada- 
gascar  base    been    fully   realised.      Although    in   the 


77,.   Join 


'■;,! 


last  quarter  of  tlial   year  there  were  no 
coveries,   yel    the   nainber  o(    new     mining  claims 

ileclared  in  the  districts  yielding  graphite  an ted 

to  Ui'.Mi     At  the I  ol  1913  there  were  in  existei 

2,4*27  claims,  as pareil   \\  1 1  K  942  al   the 

tion  of  the  year  1912.     The  total  nninbei   i 

■  ■  ■  I  •  i  ■ » i  i  r  i  l_-   the  pasl    year  was   nol    I'--  than 

-  mi  i.  ol    which  ii.:;i  i   bin-  « xpoiled,  whi 

more  on   ol     1912 

expoi  I  iimeneed   »  iili    19  tons  in 

1909,  which  v  to  54o  in  1910  and  to  1,247 

in  l:il  i      The  host  i[ualil  ii  to  97 

of  carlwn."   -  M  M  ij    9,    191  I.   p.   447. 

II    i:     V.)  

i  ii    sn.\  \i.    si  -i  em.     "  The 
I'l-ini   Iron    Mining   (Jo.,   in    Michigan   use* 
unusual   and    hi  iug   system    ol 

signalling         \n    alternating    current    of    110    volts 

taken   i In  -ed    to   30 

wills   through  n    small    transformer.     This    30    -v.  •  •  1 1 

circuit    is  used   to  rim;  what    is  called  a  giade  bell, 

nal  i"  indicate  the  class  ol  ore  hoisted,  and 

also   i  .  operate   two  relays,  i   which  rings  the 

skip  hell   in   the   hoist    house   hy  closing   .i    110  i  •  •  1 1 
circuit .  «  Idle  i  lie  ol  liei  similai  ly  rin-j 

One  siih  i*   » ided,   the 

ol  lie i ted    to  i  lie  -,-rn   •■   bell  and   i  lie   relaj  b. 

'II ther  sides  of  the  grade  hell  and   the  • 

i  '•   No.   I    bi •nppi  i    » ires  sup| 

insulators  down   the  shaft.      By  grounding  anj  one 


ShpSell 


of   these  uoppei    wit  m    «ill  How  through 

II  wire  foi  tin 

impai  i  iiieul  so  i  hat    ii    i-  iiIiiiohI    i 
sible  to  reach  and  ring  it 
i 
ol  i 

i 
wire  "ii   H  ed  to  I  In-  iron  wot  k  ol  i  he 

rounded 

moviii 

opened  by  tin  'I  he  blow  on  i  he 

,     I.    \|     i 

lune  i.,  I'-H  I.  p.  II  lo.      '.    II.  S.) 

I  Ml-I.l  IINATI   I 

logs  V 

i ,  i  he  i  imber   v. 

'  nun.   of    V  a    mi 

pregn  i 
sphen 

1 1 led   " ere  •■■  N        h ml  dinitropl 


j  -mercui  ic   ■ 
phenol),   II,  silicate     Hgt        S'a  silicate,  Ml.nl:  . 
Uluckaiif  salt  [nitrated  phenols),  \  is. —  :il  sail  tC 
/n  salts,  N  II  ,(  Ml.  phenol),  Raping  tar  oil.    Tin 

1  ■  i 1 1 ■_;   |n i-   in    less  expensive.     The   mati 

used    in    tin-  ii    oil,    cruscophenol,     N« 

silicate  with  and  without  C«  OH 
observations  are  to  I"-  made,  extending  into  -■ 
1 1    I  >  nun  i  - '  i  i  \ 

.  July  I".  It'l  l.  p.  2470 

MISCI  I.I    Wl'ii  S. 
( ',i  w.iv.  \  r  I ) i:i.  M.ii  \  I '.  \  .  I  lie  new  Mi 

coaling  installat  ion  al  Oel  soul 

will  Inn  e  a  ni  ity  ol    100  i  ot 

Injur,  but  i  lii—  can   be   in  n 
tons.       i  I  n  '•.   v.  hich   i-  some  iiti  it 

ii  mk  bj  me  ids  "i  a  cradle  up  l 
required  by  the  state  of  the  tide,   turn* 
its  <iil'\  uinl  throws  the  coal  into  an  apn 
a  telescopic  tu lie,   through   which   the  • 
steadily  into  the  ship's  hold  so  as  to  avoid  bres 
This  tube,  which  is  always  kept  full,  has  a  moi 
end  worked  bj  anelectrical  winch  hxed  to  the 
which  distributes  the  coal  evenly  in  the  hold,  so 

th is   a   considerable    reduction    in    the   n. 

lant  mi    band   labour   in    trimming    the 

Hoi     i  he    p  i   | f      weighing,      i  "•■ 

employed.      Ihe    whole   installation    is  work ■ 
clusively    by   electricity." 

M   >  20,  1914.     (H    M 

I   si    in    ( loll)   IN    I  'i:i:  IMH  s       ■■  Gold    is  llsi 

pot  H'ly    ell  I 

alue  i.. i  gilding    iea  in  its  lesistan 
i  w  hich  can  i  ■ 

for  which  reason  n  i~  nol  an  expensive 
The  aid  of   n   Hux   i-   smiiluyed   '"   application, 
mercuruiis  oxide  i-  found  lo  reduce  the  amount  ••! 
eold   required.     A    mixing   of    the  composition:    30 
parts   by    weight    "I   precipitated   gold,    I"'  of   black 

iviim'i-  oxide,  2 '5  of   basic  bismuth  miiaie,  and 

0*3  ol  mclled    borax,  is   recoiunieiided  :  ilie  addition 
ot    :;    part  s   of   silver   cai  bonate  to  tin 

i  tint.      V  i  r . •  i    tiring    in  the  mulHe  t  In 

lias  a  mail  Bii.-face,  and  si  lie  polished  with 

sun r  agate.     A 

p  dishing  aft  ei  i  he  bin  u,  is  i  lie  use  of  ' ' 

pieparal  ion  ol   gold  solu- 
tion  with   an   organic   i hum    such    as   turpentine, 

i  -  shades  from   i  iolel    Ui 
purple  he  bes|  know  u  is  put 

.  a   lake  ot    | ipitated   gold  «  it  I 

hydros  id.-,  preferably  that  of  tin,  which  was  fori 

ammonia  or  alum   in   the  stannous  chloride  sola  lion 
produi 

lint   in  ll  ion   of 

a  nl  mi.  ' 

material!*,  intluences  1 1 loin  :  vi -  ipe 

In  lead 
powdei 
will  pi 

I    in    Hi. mm.      \i,   undctgls  n   be  prodi I 

union  and  I  " 
chloride.     I  Sold   may   be   applied    iindei    ii    glaze  on 
tied    with    j  ii  "i 

solllll 

I  191 

\  \  \iii  , 
,  x   15,  191  I,  p.  B93.      J     V.  W.) 


lept.  1914 


rind     1 1, ■/,<;■/■  :   .]/,-,-.  II, hi, 


I!  MM-'  M.I.    AT    -In II  IXNKSIIL'Kli    (JOUIIKUT    I'.ARK),    TRANSVAAL    PROVINCE. 

Longitude  28   3'  K.  Latitude  26    ll    s. 


1 

.Ian. 

K,„. 

March. 

\,„, 

May 

.i 

_ 

•iul>. 
1-45 

Mi. 

089 

- 
0-34 

Oct. 

3  V.I 

S  „ 

Dec. 

.., 

2-2  1 

4-42 

12-98  incl 

,■- 

ISS!) 

5- 13 

3- 15 

2  'in 

1  3H 

i  i  i  ii  i 

nun 

II  nil 

onn 

I  mi 

0-25 

5  02 

2-00 

III  s". 

1  SHI  1 

014 

3   47 

1-61 

217 

000 

nun 

1 1  7  "> 

mm 

0    III 

1,    IS 

3  vi 

7  1,3 

25-94 

1891 

10-21 

8  09 

5 '55 

.-,  hi 

1-12 

n-71 

o-oo 

ii  56 

1 1  1 1.-, 

1   44 

2  32 

3  114 

40-85 

|S0_> 

6.61 

.VI  1 

3-83 

141 

i  mi 

ii  mi 

o-oo 

ii  in, 

2  H3 

3  68 

2  211 

1-49 

27  -,4 

1893 

7  77 

3  07 

3  411 

I  19 

huh 

HIS 

0-28 

0    Mil 

2-76 

2  45 

s    Ili 

:,.-,! 

ISO! 

1  30 

7  16 

1-89 

1  50 

2  71 

II  14 

nun 

n  s.-, 

2  32 

u  4.", 

4  112 

3   Sll 

33  4  1 

I8d5 

::  82 

4-57 

7  02 

201 

0  23 

ii  12 

000 

nun 

ll  33 

iinii 

3-99 

S-99 

2914 

1896 

1  ll.'. 

3-71 

1-95 

1-70 

1  -26 

ii  ill 

1 1  01 1 

o  79 

114.-, 

2-411 

2  46 

622 

23-23 

1897 

9  71 

1-99 

3  94 

0  56 

ll  .",3 

Ullll 

mm 

ii  I'.i 

i,    III 

3  27 

2- 10 

3  Vi 

■js  lis 

isos 

8-93 

.VII.-, 

2  82 

0-44 

l-.-.o 

II  llll 

0-011 

1 1   _><  1 

llll 

U64 

2  60 

4  'll, 

2S  i| 

1899 

7  12 

2-91 

2  08 

2  97 

ii  85 

1 1  1 2 

ll  34 

i,  1,4 

2  iij 

2  ns 

2  s7 

4  61 

28  37 

llii  in 

!i  28 

4  17 

1  Hi 

L-87 

o-oo 

II  14 

miii 

1  52 

n  mi 

2  30 

7314 

3  73 

32  SO 

19n| 

.'.  'J'  i 

2  7! 

6-96 

4  -28 

ii  26 

n-22 



1 1  2l  i 

1  6S 

:.    13 

4   12 

4  41 

33    IS 

l!HI_' 

7  64 

4i,:: 

.vim; 

•2  S3 

n-17 

1 1 1  r, 

HIT 

017 

us.", 

■_'  'i| 

4  24 

1  70 

3.-1  3 

1903 

461 

3-42 

2  3 1 

4-98 

1-21 

n-nii 

nun 

ii  nn 

050 

1-59 

1  23 

4  32 

■»--,;, 

1011 

4  2' ' 

7  S4 

ln-91 

1  1    .".I  1 

0-38 

0  4". 

n  nn 

ii  ii.", 

0-28 

1-40 

6  3  1 

4  us 

1905 

4  mi 

4  "7 

3-82 

1  67 

0-26 

Mill 

n  nn 

u  |u 

0  36 

0-78 

7  47 

3  U4 

27 -37 

1  111  111 

2  37 

s  I" 

3  S3 

1  -3.1 

1113 

n  nn 

0:00 



ii  63 

4-53 

BOS 

7i  -2i  I 

32-22 

inn: 

^^^ 

7-81 

2  84 

3  311 

H27 



n  in, 

II  IH> 

2  70 

2-56 

.",  73 

4  06 

37  35 

1908 

3  27 

2-36 

ii  VI 

019 

nun 

002 

1   113 

u-23 

II    SI, 

4  2ii 

3  S3 

4  23 

26  66 

1909 

l»-»8 

S  68 

5-76 

H-33 

ii  113 

nun 

ll  l|i, 

2  nil 

II .-,.-, 

1  SI 

4  17 

7  67 

52  3  7 

1910 

I  -93 

4  73 

7  s4 

0-52 

0  04 

1134 



1 1  llll 

2  .".ii 

3  1,0 

1  3  J 

33  is 

33  29 

1911 

3  1 9 

3-84 

2  94 

3-30 

I  ii'.i 

n  no 

u  :,.s 

(107 

015 

203 

3  :;4 

3-38 

■29-51 

1012 

3  -III 

6  55 

2  in 

3  .",4 

n  79 

ii  ii.-; 



ii  nn 

038 

1  23 

2  3U 

.V.I4 

2638 

111  13 

2  81 

3  71 

4  ■.-,li 

2  211 

ii  in 

onu 

017 

115 

n  47 
u  114 

4  -.-,.-, 
2  3!) 

il  09 

4  38 

311-ls 

Means 

6  26 

oil 

4-23 

2  '«; 

ii  72 

013 

023 

113.-, 

4  24 

4  S4 

31-3',  iliol 

.... 

From   Reporl    from  the  Select  U mittee  of  the  South  Africau  Senate  on  Droughts,  Rainl 

Soil  Erosion,  June,  1914.  p.  20.       W.  A    I 


l'.\  M-,,i:\l|i,\     \r  JOHANNESBURG    lll;-Kl:\   ITORV. 
Longitude  28   3    K.  Latitude  26    1  1    S. 


.1:11,. 

Pel 

March. 

\  tril. 

May, 

.luly 

VUJJ 

-  1 

- 

Xuv. 

1904 

il  so 

:  79 

10  25 

1068 

9-42 

53  99  inches 

10U3 

7  04 

6   ill 

610 

6  U3 

ii  42 

.5  71 

3  47 

n  73 

ssj 

1  1  46 

7  3s 

7    Si, 

jti 

101 16 

8-23 

6  63 

3  21 

6  20 

ll  ill 

4  67 

5  06 

716 

S-57 

li  S3 

6  73 

il  02 

78-25 

lon7 

4  7s 

4-60 

3-76 

3  44 

3  56 

I  no 

4  si 

6  7n 

7-i  in 

7  28 

6  54 

6S-13 

10  s 

7  90 

7  is 

344 

i.  7'.' 

3  3s 

4-68 

3  sll 

615 

s    HI 

s  76 

6  71 

7-3:i 

780 

191 19 

::  95 

4  3  4 

3  89 

3-30 

3  98 

3  110 

,  .^ 

6-51 

ii  I  ; 

s  3s 

8  04 

6  14 

:-, 

loin 

6  uO 

4  74 

4  72 

33U 

3  23 

3  33 

501 

11    10 

6  s7 

3  3  s 

ll  73 

7  61 

i,7  n, 

101  1 

3  70 

6  02 

t  27 

3  03 

3  04 

3  50 

416 

.,  3., 

s  2, 

7  314 

7   I-' 

..  20 

HS  in 

1012 

7  03 

5-46 

3  ,  IS 

3  70 

4  03 

106 

3-75 

5  51 

-  12 

7  00 

o  no 

614 

71-u" 

1013 

ll  30 

oil 

3  32 

3  'in 

4  43 

3-80 

4  72 

5  62 

il  3  4 

7-18 

6  76 

s  37 

67-44 

Means 

11-37 

3  60 

5  09 

i  s; 

4  On 

i  26 

4  89 

,,  10 

7  sii 

S   I/. 

7  60 

:    : 

: 

Kenort  from  the  Select  Cc nittee  of  the  South  African  Senate  on   Drought*    <'■• 

Soil  Erosion,  Appendix  li,  June,  1014,  p.  23.      \V.  A.  C.) 


Abstracts  of  Patent  Applications. 


(i'.i     341   i.-.,      L'rlyn  Clifton  Tainton    (1),    Malcolm 

Foerstei    Lam  be  Aruye   Ayiuard  (2).     Improve 

niton*  in  the  electrolytic  recovery  of  metals  from 

their  solution  ami  in  apparal  ns  i  lierefor.    16.7-13. 

This  i-  an  electrolj  tic  process  nn  the  precipitation 

'I    metals    from    solution    in    which    i lie   solution   is 

rassed  under  pressure  through  :i  porous  cathode,  the 

interstices  of  «  liicli  are  very  minute. 


(C.)    203  14      Aubrej  <  ■ ge  Eneas.     In 

in  or  relating  t"  spray  nozzle  ami 
distributing  li,|iii,i-.     2.7. 1  I. 
This  applical  ion  relates  to  a  method  i 
ing  li,|iiiil  over  an   extended  area  which 

siinnllai isly    producing 

rotarj    jets,    causing  tin-   mixture  of   ii 
« ithin  a  confined  space,  the  mixe, 
tin-  said  con  lined   -],ace  in  a  spray  "t  nn 
^em-ily.    Othei  claims  include  apparatus 
ing  i  In-  al>"\  ,■  result. 


ivements 
■iliod   of 


1  distribut- 

,  ,-i-i -  in 

ji    - 

form  homo- 
foi  nroduc- 


fi- 


Tht  Journal  of  T hi  Chemical,  Metallurgical  and  ifinii      -  Sept.  1914 


(C.)     302/14.      Herman    Alexander   Wagner.      Im- 
provements in  and  relating  to  process  ul 
ing  metals  from  ores.     9.7. 1 1. 
This   application   claims  a    | .1 . ..-. —   ul   extracting 

metals   from   tlieir  ores  by  electrolysis,  which  c 

prises  passing  a  cur t   from  an  anode  i"  cathode, 

l>otli  lieing  ininiersed  in  a  suitable  electrolyte,  hold- 
ing the  ore  in  the  ano  i partment,  tin*  liquid  in 

the  ai  menl  being  kept  separate  from  the 

liquid  in  the  cathode  compartment,  and  maintaining 
a  depolarising  material  including  an  oxidising  agent, 
i,,  i  Iih  pal  li  ol  i  lie  current,  hel  ween  said  anode  and 
said  cai  I 

i  31-2/14  William  Barnard  Eaaton  Improve- 
ments in  tube  mills.  15.7. 14. 
This  application  relates  to  an  improved  n 
discharging  pulp  from  tube  mills.  By  means  of  the 
combination  of  a  perforated  plate  and  adjustable 
vanes,  the  quantity  "i  material  discharged  is  < -< n i 
trolled  independently  of  the  inflow. 

!        apparatus    i-   so    designed    thai    il    can    be 
adjusted  to  accelerate  oi  retard  the  discharge  ol  the 
being  ground. 
121  li     Francis  J.  Hobson  (1),  Charles  Edward 

Meyei     2)       Improvements   i | 

16.7 
This  application  is  for  a  rotary  pulp  classilier,  the 
.i   drum  of  which  consists  of  end  discs,  a  hub 
and  a  series  "i  tranverse  vanes  dividing  the  drum  into 

radial  pocket*,  the  whole  mounted  in  an  "] bottom 

hopper  supplied  with  adjustable  means  for  dividing 
b 
In  operation  the  pulp  is  delivered  at  the  top  i 
slowly  revolving  drum  into  the  radial  pockets,  and 
the  vanes  on  arriving  at  a  position  low  enough  dis 
■..I  line  inatei  ial  mi  to  one  side  ol 
.    justable  divider  while  the  coarse  and  h 
I lucl  is  carried  ovei  to  the  other  side. 


Selected  Transvaal  Patent  Applications. 

<   HI  \ll-'ll:\  .      Ml  I  M  I  '  K'.N       s  s  I . 

Mi 

I      II     M     K  P  A 

l...ii.|..i.     Johanm 

i  A    B  i 

/   tin    tfati    //■ 

(P       299  14.     Charles  Hansen.     Improvements  in 

ni-   foi    rock    drills    for    supplying    watei 

thereto      T  7.14. 

I'  |     30  i  l  i      John    Mills    Hiixtable.     An    amili 

ai Ui  facilitate  the  lighting  of  fuses  i I  in  blast 

e  al  urn-  and  to  nun- 1  -  ;  1 1. 

i      i:  In  ii. I  llueggei      Automatic  Inbri- 

•  >  i .ii  compressors,     9.7  It 

■  3  '-'  M  ll'i  man  Alexa Wa  Im- 
prove  nts  in  and  relating  to  pn ss  of  sepai 

metal-  B.7.14 

r  i  i  ivatei 

supply  foi  hollow  rock  •  I  r  i  1 1  -      10  7  1 1. 

u,  1 1      Thomas    Henry    Bradbury       Iih 
provements  in  and  relating  to  i  "I.  drills.     I" 

r  i  ::u7  it  William  Urn..'  Paterson  Improve- 
ments in  jockeys  oi  rope  grips  foi  mechanical  haul 
ages  and  i li<-  like,     11.7  it 


r       3l)!l  14.     .lame-    Hamilton    An-trutlier  Mac 
ail.un  '  I ),  Julin  Thirwell  (2).     ImprovemenU  in  ro<-k 
drilling  machines.     13.7.14. 

(P.)  310/14.  James  Hamilton  Anstruther  Mac 
adain  1 1 ).  John  Thirwell  (2).  Improvement*  in  rock 
drill  cradles.     13.7.14 

[P.]      :;i  I   14.       Harry    August     Stockman.       Im- 
provements in  concentrators  or  machines  applicable 
for  separating  particles  of  metal   oi    precious  stones 
matter  associated  therewith.     15.7.14 
312  14.     William  Barnard  Easton.     Improve 
meiits  in  tube  mills.      15.7. 14. 
(P. I      :tl3ll        Thomas      Harrison     (1),      Daniel 
\n  improved   type  of  self  lubricating 
rollei      16  7.14 

il'  314  It  Cecil  Dovelou  Dniilop  Help-.  Im- 
provements in  -..il  working  implements.     It;. 7  It. 

315/14  Charles  Bemant.  Improvement* 
relating  t  .  the  manufacture  of  .Irill  steels  and  similar 
tools.     16.7  1 1 

316/14.      Charles    Bemant.      Improvi nts 

relating  i"  the  manufacture  "i  drill  steels  and  similar 
tools,     16.7.14. 

(('.)  317/14.  Charles  William  I'oxer.  Improved 
construction  of  retort  foi  the  distillation,  carbonisa- 
tion, and  the  lik.-.  of  coal  ami  "tlier  carbonaceous 
niatei  ial-      16.7. 1  I 

.  ;;  i  ^  i  +.  Orville  John  Parker.  Improved 
■  foi  treating  carbonaceous  material.  Iti.7  14 
319/14.  Jean  Charles  liriere.  A  process 
and  apparatus  foi  the  manufacture  ol  dry  sugar  in 
grains,  moulded  Bugar, sugared  products  or  chemical 
products  without  ceutrifuging  and  without  drains. 
li,  7  II. 

i    |  3211/14.   John  van  Nostrand  Dorr.     Apparatus 

|.,i    ih paration    of    linely   divided   solid*   from 

liquid*.      I(>7.M. 

321  I  I  Francis  J.  Hobson  (I  I,  Charles 
Edward  Meyei  [2j.  Improvements  in  ore  separators. 
16  7  It. 

322/14.     Henry    Moore  Sutton    (I),    Waller 

Livingston  Steele  (2),  ami  Edwin  fj I"  in  si. 

Improvements  in  | esses  of  and  apparatus  for  sii 

in_  and  classifying  comminuted  materials.     16.7.14 

Henry  Rawes    Whittell.     Improvement*  in 

and  relating  i"  earth  excavating  machines.     18  7.1 1 

r       325/14.     Charles  Jack   David  Svmons.     Im 

provements  in  electric  fuse  holder*.     Is  7  14. 
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Proceedings 

AT 

Ordinary  General  Meeting", 
October  17th.   1914. 

The    Ordinary     General     Meeting    of    the 

Society  was  lield  in  the  South  African  School 

t  Mines  Building  on  Saturday .  L7th  ( letoher, 

Mr.  J.    E.   Thomas  (Vice-President]   m   the 

chair.     There  were  also  nresent : — 

19  Members:  Prof.  J.  \.  Wilkinson, 
Messrs.  E.  Pam,  \V.  R.  Dowling,  Prof.  J.  S. 
fellier,  H.  Meyer,  C.  Toombs,  John  Watson,  H.A. 
\\  hiti  (Members  of  Council  .  \\  .  Beaver,  I!. 
.\.  Cooper,  E.  H.  Crogha'n,  T.  X.  Dewar,  J. 
M.  Dixon,  II.  W.  Gill,  P.  T.  Morrisbv,  E. 
A.  Oaterlob,  W.  S.  V.  Price,  A.  Thomas]  and 
E    M.  Weston. 

S  Associates  and  Studi  nts  :  Messrs.  O.  A. 
i  lerber,  W.  Human.  \  King,  G.  F.  Xisbeth, 
and  F    .1     Pooler. 

3  Visitors,  and  b'red.  Rowland,  Secretary 

MIXCTES. 

The  Minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

\  OT]     ii'     i  OXDOLEXC  K. 

The  Chairman:  It  is  with  deep  regret  I 
aina  iimce  the  deat  Ii  of  Mrs.  Stanley  . 
the  wife  of  our  President,  Prof.  G.  H. 
Stanley  I  am  sure  you  w  ill  all  j<  tin  with 
in.'  in  expressing  to  Prof.  Stanley  and  Ins 
family  our  heartfelt  sympathy  on  the  oeca- 
Bion  of  Ins  great  loss.  I  will  ask-  all  present 
ti  i  signify   theii   s\  mpat  In  . 

Those  present  signified  their  sympathy  by 
rising 

SEW    MEMB1  lis. 

The  Chairman:   I   regret    to  have  I 
that  tins   i-   perhaps   the     lirsl     meel  ing    i  n 
record  at   « hich  there  arc  uo  new   members 
-    Mali;:.       i   election.       This  is   a   very    bad 

stair   of    Ulan-.,    and    I    hope    il    W  ill    in  ,1    OCCU1 

again 


Gexer  W.  J  li  SIXESS. 
CHEMICALS    AND    STORES    FROM    GERMANY,    ETC. 

Mr.  John  Watson  (Member  oj  Council): 
There  is  a  matter  to  which  I  would  like  bo 
call  the  attention  oi  members,  that  is  the 
fact  that  the  President  of  tin  Board  of  Trade 
has  appointed  an  influential  and  representa- 
tive Committei  to  consider  and  advise  as  to 
the  best  means  for  obtaining,  for  the  use  ol 
British  industry  ,  sufficient  supplies  of  chemi- 
cals, etc.,  hitherto  produced  by  Germany  and 
Austro-Hungary.  The  last  number  of  the 
Journal  of  the  Society  of  Chemical  Industry  calls 
our  attention  to  this  Committee,  of  which  Viscount 
Haldane  is  Chairman,  and  Mr.  1*'.  Gossling, 
Secretary.  The  letter's  address  is: — 
Commercial  Intelligence   Branch, 

I  ',,  .aid    i  '1     Trail,'. 

73,   Basinghall  Street, 
London,  E.G. 

Certain  articles  have  been  going  up  very 
much  in  price  out  here.  Of  course,  the  ques- 
i  ion  "t  i",  anide  lias  hen  dealt  w  ith  by  bhe 
<  lhamber  of  Mines,  which  is  satisfied  that  w, 
can  get  plenty  of  cyanide  to  supply  all  the 
i ,  quiremi  nts  oi  this  gi  ild  industry  .  1  will 
ineiit  ion   three  i  >r  four  ot  her  things  : 

Mercury,  some  three  months  ago,  ci  idd  be 
bought  Eor  something  like  £7  10s.  per  bottle, 
Inn  r, -eolith  the  price  went  up  as  high  as  £22 
liis.  Apparently,  a  "  ring  "  was  attempted. 
Mercury  was  obtained  from  Idria,  In  Austria ; 
but  it  also  occurs  in  Almaden,  Spain,  in  V e\ 
Almaden,  ( 'alifornia,   and    in   China. 

Porcelain  basins  and  crucibles  are  largely 

ed  in  assay  offices.  I  understand  thai 
when  the  present  stock  on  hand  is  used  up 
it    is  doubtful  where  further  supplies  are  to 

entile   fl'iilll.       I    gave   the    I  > '  ■  1 ' !  ■  ■■     I',, re,   lam   Co. 

a  hint  regarding  this  matter  iast  July .  when 
visit ing  i heir  works. 

ylit    acid    is  a  houseln  Id  medicine,  as 
soda  saliev  late,  or  "  \  spirin,"  for  rheuma- 


•     i.  1914 


li-.ii, 

l>i  ittle,  win  ill 

«  hicli  lm\  ■ 
abh  in 
[h  additioi 

•  hemical  hid 
the  I  ulso 

now  :   hilt   their    bus  I    to   help    '■  i 

blish  the  manufiv 
in   Britain  mid  i       ■  tiling 

cause,    I    1  liink, 
lie  mines  i ; 
should  know   to  whom  t«i  appl\   m  fuse  thej 

The 

if. — 

■ n  bu\ . 
ami 

ullil-ll     illl| 

Society  ( 'beinienl   In- 
191  I.) 

large 
saui| 

made  in  ll 

her 

The  Chairman:  I  think  our  tl 
Mi  i  i his 

.    I 
il   iii.it  this 

-   utli 


Mil  I  -  ON  I  III!  I  SE  i  IF  I'OTASSIT.M 
I'l  l;\l  \\i,  \\  \ti:  \s  r\  VNICIDE 
l\    SANO-1  ILLIXd    SOLI   PIONS 

I \\  l :     \    i 

omitted,    that 
nol    material! 

Foil  ■.'.  - 
sand-til 


2    i  ■ .     H   v     at    dewal 

id  discharge  having  been  lessened  and 
perinungauati   added  until 
col  iured. 
.".     Returned    circuit     water 
ilnsh   sand  from  tip.      S  -    nate. 

colour 

rilliiiir  liad  been  resumed  at    full 
The  permanganate  \\  as  imim 
ed  on  contact  witl 

In    the   above    four   samples    I 

mi    sulpliidi 

1 101")  l\i   \  -i  mly    shown  . 

increase   i"  O'tlOlT      nn   the   fourtl     sample. 

JS     "1       ]>>  I'll. 

circuit,   n  Inch  existed   w  hi  I 
•">    w  ere    taken,    w  us    ma  in  t  a 

i  ble   time    1"  :•  >re   sampling    I      alii 
maximum 

Sample  '■>  i-  exactly   I 
but 
time 

That    additional 
did    nut    result    in    any   altei    I 
percentage,  and   n    was  still 
mr  circulation. 
\\  hen  '     st  I! 

i  plant  i-  >■ 

da\ .  \\  iih  a 
•  2D.IKMI  galli 
all\    i  maintain  c 

manganate   in   I 

>l  tnl  \\  hetber  it   is  practical!' 

I  >iiini_ 
fresh   water  was  i  mi  :  I 

te    crystals    and    the    n 
Weill 

lil  mil     si  ilutioll,     but 

e>  en    ' 

■ 
Int'  '  •      \ 

I       i  that     *  Il 

different    pi 

t.)  ii-  ■ 

.    and   111    |" 

he  ii 

\  1   .   V.     I,  101(1.)     Even  v 

allj    i  maintain   tin 
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appears  doubtful   whether  any   real 
would   bo  obtained. 

In  a  plant  where  the  sand  tip  is  from  50 
to  100  yards  from  the  dewatering  cones, 
the  sand  is  in  the  solution  for  only  a  very 
few- minutes  and  verj  short  contact  results; 
the  solution    itseli 

owing   to   ti.-   amount    which    is    disc 
with  tli  I   when  break- 

aways occur  in  the  rones,  owing  to  irregu- 
lar  sand    feed) — and     consequent     a 
with  fresh   water  to  the  circuit. 

If  the  action  of  the  cyanicide  were  imme- 
diate, the  brii  .vould  be  adequate, 
but  the  action  rather  appears  to 
paratively  slow.  Mr.  White,  in  I 
prehensive  paper  in  June,  1910  (Vol.  X.. 
No.  2),  and  further  remarks  in  November, 
1013,  do  ear  to  be  perfectly  clear 
on  the  point  of  time  required  for  the  various 
reactions — a<  witness  the  following  quota- 
tions :  — 

"In  practice,  ;i  permanganate  be  used, 
four  hours  contact  must  be  given  and 
the  solutions  leaving  the  vats  must  be 
distinctly  red  "  ; 

■ 

"That    completion    of   the    reaction    may 
n  hour  in  unfavourable 
is  "  : 
and  : 

"  That  sulph  lestruction 

plete  at   15°  C.   in  a  /<  w  hours." 

In  present  practice  the  leached  sand  resi- 
due is  tipped  on  to  a  grizzly  and  immediate- 
ly washed  awaj  '  the  alkaline  perman- 
ganate solution,  which  is  d.  and 
the  resuItiiiL'  pulp  flows  to  dewatering 
Bnes,  and  th  ■  dii  ■'  to  borehole  where 
a  small  ami  >u  dded  to 
facilitate  flow  in  underground  launders. 
The  contact  is  ■  ry  brief  and  dilut 
great. 

Sand   residues   carry  about   12      n 
— cone  underflow  28    .  and  the  addition  at 
borehole   brings    hittd   water  used  to  about 
37% — t}  ns  of  water  ro  900 

tons  sand.     The  water  carried  in  t: 
underflow    conti    ns    not   more   thai 
KCN    and  as  1     -     -     miner    dilut 
actual   amouta  de   in  drain 

in   stopes   is    infinitely    small.      In    i 

ive  permang 
ment  on  the  surface  for  more  than 
small    fr  the     shortest     time 

consid       i  by  Mr.    Whii 

To  determine  definitely,  if  possibl 
time  is  neci  ss 

lide  compounds  by    permai  . 


the    following    solutions    were    allowed    to 
stand    with    | 
at   intervals:  — 

1.  Xorm.,1  si  d-filling  plant 
containing     00013        KCN     and     00015 

2.  Pure  sodium  cyanide— 0-002      KCN. 
•"•    Pure      sodium-sulpho-cvai 

KCN". 

I.   Sodium-zinc-cyanide— 0'002      KCN. 
The   strength   of  these   solutions   was  de- 
termined   by    the    usual  on    with 
ammonium  sulphide  and  subsequent   colori- 
metric   test,    and    is 
potassium    cyanide. 

Tests  of  the  solutions  with  permai 
were  made  at   15  minute  intervals  for  threi 
hours — then   at   hour  intervals,   and 
longer   intervals,    for   tour  daj  3.      T 
used  was  l,\   the  bydrocoerulignone  solution 
on  filter  paper  which  was  placed  inside  the 

1 1   por 

tion  of  the  solution  to  be  tested.     Th 

ing    solution,     pure    cyanide    and     sulpho- 

cyanide    solutions    were    decomposed     regu- 

usly     considerably 

■ 

surKci- 
ently  positive   to  demon-  cyanide 

decomposition  was  incomplete  ami  I 
solution   was  still  capable  ol  evolvii 
ute   quantities   of   hydrocyanic   acid   in   the 
of    sulphuric    acid:     the    working 
solution    s 
than  either  oi 

! 

he   slightly — if   at   all — affected    by    tl 
manganate    even   after   four   di 
As  a  very  la)  _ 

in  working  solutions  appears  to  he  in  com- 
bination as  the-  sodium  zinc    cyanide 
pound,   the   fact  that  this  compound   is  ex- 
tremely slowl  tic-  perman- 
ganate i>  very  important. 
Tu   ti, 

nl    Mr.    Jas. 
Gray,    [ 

- 
Mr.     White 

•     ulti- 
■oinpositioii  rman- 

ganate  Lmitted   fail 

• 
them  to  th-  fact  I 
on    a     cold     d 
amount  of  e\ 

mmonia 
_ 
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collection  of   the   pis   in   poorly   ventilated 
a  auisance ;  thus 
the  di 

and, 

place, 
■ 

In  vii  ;   cyani- 

the  difficulties  of  their  practical 

mical    application   and   chemical    con- 

,.t    interest    to    note    that    their 

atly  attained  by 

purely  natural  mi 

tunnel 
throu 

-1  the  air  very  carefull; 
hydr  was 

poor  and   the   unwashi  d   sand,    ol    original 

very 

It  was  n-  me  to 

air,     but 

■■  Pru  '  precipitate  was  abundant 

ad-filling    work    the    sand    is    sent 
undi  1  Qgly  alkaline  solution 

which,  <.n  contact  with  mine  water  contain- 
ing  ferrous   and   ferric     sulphates,    precipi- 
>us  and  fen  di  -        The 

1]  bent 
being   used    medicin  anti- 

lly  w  itli  any  free  cyanid 
Bampl 

I     through 
which    mine    n  ater    bas    since    perci  lated, 

tent  of  iron  than  any  0 

precipitation   in  situ. 

It  app  "1  Band 

I    underground  would  solve  the  problem 
of  saf.lv  d  iide  in  extremely 

dilut  To  deteri    -  lj   the 

condil    a  1  lallj  deliveri 

and    drained    from,    an    area    being    filled, 
two  re  taken   underground 

tested.      The    solution    as   delivered    ti 

1        ' II  KCNS       and 

04       l\i  '.    I  p<  unds  othi  r 

than      ul]  1    a  -    l\<  \  I 

and    was   Btrongly   alkaline,  -  thi 

time  con- 
tained   traces    oi    Bulpho  cyanide,    bul     no 
compound  ;  they  were  neu- 
tral   to   methyl  .    and    con- 
amount    oi     fi  rrous- 
Bulpb 


If    the    above    remarks    throw    sufficient 
•  on  tin-  claims  oi  permanganate  as  an 
efficient   cyanicide   to  stimulate   further  re- 
search >.n  the  subject  their  object  will 

In  conclusion,  1  I 

I '.    II.  Johnson,  n  ho  mad.-  many 
for  experiments  during  the  pre- 

Mr.  H.  A.  White     ''  eU): 

tins 

1]  paper,  and  the  a  the 

be  lias  n  ow  further 

light  upon  this  subject. 

,1    with    bi 
practical  □    and   the 

I   and 
limit  «  till  dilute  solutions, 

the  practical  resull   oi  the  operations  1 
deliver  sand  in  the  stopes  with  an  infinitely 
small  amount  of  cyanide  remaining  therein 
The  ant  la  ,  0*0004     k<  \  as  a  normal 

figure,  and  1    l    ;  hal  the  solution 

iline  and  that  thi  dilu 

l'  the  solution  associated  with  the  resi- 
due fi,,m  the  val 

it  will  he  ob\  ious  that  the  met! 
I   if  permanganate 
.  all\  the  responsible  agent,  it  is  difficult 
what  is.     The  author  hints  thai 
ferrous  sulphate  may  be   ci  mcerni  d 

impossible,  as  the  solution  enl 

.  hut 
he  might  throw  a  further  light  1>\  determin- 
ing thi  n!    as    a  imp 
with  that  in  the  n  sidue  and  the  cyanogen  to 

1:  1  Int.  th. 

ti  in    \  -due   I.  a\  in.' 

ahly  reduced  (from  0-0015     KCN  to00004 

.  ml  tint  bi  r  redui 
the   Btope  draininga   (elsewhere   even   while 
alkaline)  confirms  experience  on  other  m 
and  :  tbility  that  i he  hydral - 

in  fine  ci  illoid  bu 
which  is  furmed.  has  the  power  under 
the 

a  to  complete  the  w  1 
e\  anid  tii  m.     I   ha*-  e  m  .1  been  able 

to  verifj  this,  but  havi 

1  i  In-  called 
crucial,  and  am  uncertain  it  1  xperiment  No. 
I        •  r's  sup] 

dismissing  1  he  pract  ic  estion 

I  v     dd         [i    :   thai  ti:,    author  n 
us  the  alkalinity  of  the  make-up  water  used 
t  r  ila    1  irculating  solution,    the    "01 
matt,  r  to  permanganate  "  and  tin-  .  fleet,  if 
an\ .  1!  has  upon  ■ 

1906,   where   Heymaun  found  a  con- 
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sumption   of  O'OS  11  K  C3S1    |    i 

]  (ealing  with  the  purely  experimi  n 
this  useful  paper,   [  feel  1  ■    er  a 

i   manner  in 
which  neglect  of  addition  of  permanganate  is 
...  and  the  i  mission  of  the  qualify- 
ing conditions   under  which   it    was  de   n    d 
irry  out  experiment   No.    1.        No 
■>;  tin:-  author  will  explain  these  matters, 
as  they  stand   tv  m    thej    i  Efer  a   highly 
gerous   precedent,   and    I    consider    thai 
permission    in    writing    of    the    responsible 
authority  should  be  obtained  bi  fore  they  are 
repeated  elsewhere.      1    am,   of  course,   per- 
certain  that    in   this  case  there  were 
substantial  grounds  to  warrant  the  test,  and 
that  the  author  will  state  them  in  his  reply, 
periments  described  are 
stive,   but   require    for 

Ltenl  - 
idhi  ring  to  :  1;.'  --and  residue 
and  of  tin'  water   used.     Note  that  the  per- 
manganate was  instantly  destroyed,  and  this 

irtainly  not  due  to  pyrite  present, 
simple  experiment  on  clean  sand  in  alkaline 
~.  liit  it  hi  will  show  practicalh  no  effect  upon 
permanganate,  as  1  pointed  out  in  June, 
1910,  in  reply  t  Mr.  I  ri  sse's  opinion,  which 
bhe  author  qui  ites. 

I  quite  agree   with    the    author's    opinion 
that  it  is  not  necessan  to  use  excess  of  per- 

ganate,    and    th      results    of    pra 
perai  ions  at  the  East  Hand  and  e\  en  v\  here 
i  e  case,   tii' 
iseen. 
With  ref<  ren  time    of    < 

necessary  I  would  call  the  at 
to  tlie  remarks   made    (.Vol.    XI..   page    l<i), 
and  to  the  fact  that  in  all  casi  I  "' 

of  the   cyanide   is  destroyed    ven     quickly. 
The    complete    elimination    of     IIVX 
below  O'OOl     i    was    found  to  t    quit      in    no 

more  than  '24  hours,    which 
ultimate  time  limit  (including  stope  d 
which  I  then  had  in  mind.     This  was  with 
artificial    solutions,     but     the     pri 
coagulants  (as  in  practice)   makef 

The  author's  remark  (hat  the  dil 
is  very  great  is  not  borne  out  by  his  figures, 
which  only  show  an  effect  ive  dilution     E  3:1. 
Referring  to  fche  second  lot  of  experimi  nts 
1.    to    I    it    must    be  Mat    hydro- 

coerulignone  is  sensitive  to  oi  it 
lions,  and  that  its  use  without  properly 
arranged  blank  experiments  may  at  tines 
prove  delusive.  It  is  recommended  by  Dr. 
Moir  that  tolidine  should  he  substituted,  and 
I  have  found  phenolphth aline    to    be    more 


especially  if  a  simple  blank 

ii  li  the  solute  ii  t  I  have 

found  th 

ically  no  il 
similar  strength  of  K<  IN,  pro 
acid;  and  a  synthetic 
i  f  0-05     -  r  evi  q  nam;,     KCN  will  s; 

1  en  "ill.-,  at  te  it  a  little  less  than 

.  4n  cc.  and  4  cc. 
respectively  of  N'10  permanganate  per  100 
cc.)  1"'  added.     Vei  the  permanga- 

nate is  d    o  i  yed,  : 

eye.     If  sufficient   AgN03   lie  first  added  to 
combine  with   all  the  KCN,   the  remaining 
/m.t'X   ,  will    be    iotmd    to    be    very    slowly 
attacked,  as  is  also  the  case  if  an  e: 
zinc   chloride  be  added,  though  in  tin.-,  cas 

cess    of 
alkali.      In   any   ease,    however,    it    Wi 
difficult   to  explain  the  author's  own    stope 
results  if  the  double  cyanide  were   unacted 
upon  in  tie?  short   time  given. 

The  author  is  in  error  in  stating  t  he  ,  >pinii  in 
of  Dr.  Moir  and  Mr.  Gray  upon  the  perman- 
ganate process,  which  as  given  on  page  152, 
Vol.  XI.  of  our  Journal  is  absolutely  favour- 
able, and  if  lie  will  again  refer  to  page  445, 
Vol.  X.,  lie  will  withdraw  the  statement  that 
I  have  admitted  failures  in  testing  working 
si  'Imams.  The  evolution  of  ammonia  referred 
to  by  the  author  is  curious,  and  from  tie- 
standpoint  he  lias  set  up  requires  explana- 
tion, hie  takes  up  tlie  attitude  that  the 
1  0  04  KCX  in  solution  i  :o  ring  the  stope 
is  all  thai  the  permanganate  (which  anyhow 
ud  tip)  has  to 
work-  up-  ii  :  i  en  t  la-  ai  line  i;ia  derivable  from 
this  insignificant  amount  would  certainly  not 
ctable  in  the  air  of  a  stope  if  we  bear 
in  mind  the  solubility  of  ammonia  in  water 
and  its  immediate  fixation  by  any  aeid  form- 
I  i  tope  walls. 

The  paragraph  with  reference  to  the  high 
e  -t  of  may  be  dismissed  w  ith  the 

remark  that    the  process  now  in  use  is  not 
likely  t  -  aged  for    any    cheaper    one 

unless  some  other  advantage  is  secured, 
are  possible  at  half  the  cost, 
but  the  slight  disadvantages  more  than  out- 
weigh the  saving.  But  sue  ; 
nothing  unnatural  or  supernatural  about 
KMh<  t..  The  rel   ret  e  old  :  and  .lump 

(fairly  dry,  1  presume)  of  original  high 
.  'in-  of  the  prophecy 
•leit  the  introduction  of  sand-filling  would 
connote  si  ime  reduct  ion  in  cyanide  t  brown 
away  with  residues.  The  author,  however, 
a  i  i  aches  mi  -re  belief  to  the  act  ion  i  >i 
and  ferric  sulphates  in  complete  elimination 
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of    1 1(  \   i  ban  a  stud  paper  by  I  >r. 

nd   Mr.  <  lra\   i  <  j  n<  ited  i  warrant  -  (Vol. 
\..  | > : i u' < •  433).     It  is  to  be  remarked  thai   n 
ilmii  \  alone  as  recommi  uded  b\  i  be 
might    \  ield  disasl  rous  resul 
I   i 
<    solution    strength    must     be 
i  v.nli,  and  i  \ in  i hen  i be  moderate 
nlkalinit;   required  v  ith  permanganati 

i  .11    I  In-   H  bole    slii'V 
IC'1      trill  —  I 

tlini      it      reliam  ed      upon      the 

"natural"    convert  mide,     ii 

is    impossible    to    n  gulatc    1 I 
between   ferroso-ferric     sulphates  and      acid 
in  tin    mine  waters  or  the  relative  volumes 
ii-.  i  In  nigh   I  >r.    Id 
-  pointed  out  thai  tin 
ii  high  i"  rcenl  age  i  t  ei  uu    i 
l>\    iin  means  elastic*. 
In  conclusion,  thi 

tl  i  .    I    am 

liai    this   is  .i 
to  substanl  iate  a  certain  si  ai 

n  it  it  fails  therein  it  illustrates 

i   1 1 1 ; 1 1   mi  ever*)   new  mine 

is    propi  currenl    sand   for    stope 

filling  tin    whole  oi  the    relevant    conditions 

\\  ill  i    .  ei    invest igation. 

On  the  proposal   oi  Mr,   .imiN   Watson,  a 

inks    was    accorded    Mr. 


I M I •  l : ■  i M  l ■  I  r    liisi  rssinx    OX    WAST1 
\   M.I    I  s. 

Mr.      E.     Pam        i        / 
has  bad  ti  i  lea\ 
inbl\  rel  urn  sin  irt  h  .  Tl 
■  it  i  be  ;  'i.  ished,  bul  sei  ei 

t  irs   lii  i      been    \ .  rj    buci 

imprompl  u    discussion 
subjects,  ami  I  have  been  asked  by  several 
membi  iii  m  i  in  the  Borting 

A   veri  m   then     took 

n  t  Ins  subject .     After  Mr.   Pam  had 
given  In-  views,  discussion  for  and 

■  n     l".     Messrs      \\  bite,    Toombs, 
Dowling,     Cellier,      and 

The  Chairman:  Before  drawing  this  meek- 

I     wmilil     !  w     your 

I  to  the  publical  ion  of  this 
ion   in  the  Journal,  or  whether  you 
i  it  to  be  i 
Mr.     J.     E.     Thomas 

■  hat  it  l»   m  i  published.    This 
irried 
The  mi  ii  ing  t  hen  tern    mted 
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CHEMISTRY. 

A-mi  oi  Crudi  Platini  m  "Crude  platinum 
is  (in  tin-  market   in  ike  shape  of  small   nuggets, 

ranging  in  weight  fi 100  mgm.  down.     It  may  be 

divided  rougblj  into  two  portions,  the  insoluble  and 
the  soluble  ii  i      The  insoluble  includes 

08iniridiuiu  as  iis  onlj  valuable  constituent,  while 
the  Boluble  includes  platinum,  iridium,  palladium, 
rhodium  and  gold.  Ii  i-  desired  lo  determine  each 
of  the  above  metals  with  aci  o 

This  original  method  is  now  i"  use  by  a  large 
buyer  of  crude  platinum  and  has  been  checked  up  by 
results  obtained  in  refilling  the  purchased  lots  ■  •! 
ii  ude. 

I'll'  Method. — Weigh  25  gm.  of  the  sample  into  ■ 
::nn  it.  beaker.  Add  200  cc.  of  ri^aa  ■■  ■  (I  pari 
nitric  in  :t  parts  hydrochloric  aciil,  by  volume)  and 
place  mi  the  water  bath  for  about  one  hour,. then 

Clair  on  a  I  hin  piece  "I  a -Iii-sIiis  oil  the  hot  plate  and 
oil  gently  for  two  hours.  Remove  from  tin-  hoi 
plate  and  allow  to  settle  foi  i">  minutes.  Decant  the 
solution  into  another  300  cc.  beaker  and  again  boil 

for   al t    an    hour    In    dissolve    any    line])     iliiiileil 

metal,  which  may  have  decanted  over.  Remove 
frin ii  the  hot  plate  and  till  up  the  beaker  with  watei 
Siii  well,  then  tettli  [mmediatelj  artei 

decanting  the  i  from   il"-  original   beaker, 

add  anol  fier  201 ,  ol  ai  uu  i  gia  to  t  he  residue  there- 

in  ami  repeat  the  wanning  and  boiling  of  the  acid. 
Finally  remove  from  the  plate,  till  with  water,  stir, 
and  let  settle  over  night.  I  nless  the  ore  is  in  un 
usually  large  pieces,  tli"  solution  of  the  soluble 
minerals  »  ill  be  complete  with  this  t  reatnieut,  which 
i-  planned  n>  take  one  daj . 
Decani  the  clear  solutions  from  both  the  beakers 

inln  a   1,000  PC    Vol trie  Mash,  being  careful  not  to 

allow  any  of  the  insoluble  t>>  be  carried  over.     Wash 
the  contents  of  one  of  the  beakers  into  the  otl  • 
as  in  have  eveiything  in  one  beaker  and  to  dilute 
the  acid  befo  mgh  a  '.•  om. 

paper  into  the  1,000  cc.  flask.  Wash  the  insoluble 
from  t  he  beaker  oi  then  v  ash  on 

the  paper  till  the  solution  which  nms  through  is 
perfectly  colourless. 

Oth  ■    Biter 

papei  and  its  c 'i  lOgm. 

in  15  ..in  hi  test  lead,  Ml  the  scoriliet  level  full  with 
litharge  and  fuse  in  the  inutile  for  half  au  hour.  Allow 
orilier  t"  cool,  break  it,  and  remove  the  lead 
button  Clean  the  lead  button  thoroughly  with  as 
little  hammering  as  possible,  place  it  in  a  160  cc. 
beaker  and  dissolve  out  the  lead  with  dilute  nitric 
aci.  I  (I  volume  nitric  acid  to  3  volumes  water).  I 'I  ace 
on  the  watei  bath  to  assist  solution.  When  the  lead 
has  been  all  dissolved,  liltei  through  an  ashless  lilter 
am  I  wash  the  residue  ol  osmiridlum  on  the  Biter  till 
fret  from  lead.  Dry  tlie  filter,  separate  the  osmiri- 
ilium  from  it  as  compli  tely  a-  ji.i-~il.N-.  and  burn  the 
Biter  paper.  Add  the  osmiridlum  to  the  residue 
from  the  paper,  dry  thoroughly  on  the  hoi  plate  ami 
weigh   '    osmii  idiom. 

'I'h.     ...nil.  aiin n  with  lead  is  for  the  purp I 

■  ■-mil  iilioin  from  sand,    heavj  oxidee, 
.  olll  cted    by   the  lead    ami 

i  fie  ii   -  lagged  ,,il     Som re  is  required 

in  igniting  tli  osmiridium  will  lose  os- 

mium   t   heated   to   redness   in    the  ail 

the  [i  ipei    is  burnt  ing  from  the 

Mill. 


\  '     IbstraeU:   C/a 


Del  rminalion  of  Platinum.  -Fill  the  1,00 flask 

■containing  the  solution  "I  the  ore  to  the  mark.  .Mix 
thoroughly  by  pouring  in l ■  >  a  dry  beaker  and  back 

into  t lie  flask  four  times.  Taking  a  25  cc.  |ii|ieite, 
which  has  been  carefully  standardised  against  the 
1 . ' i< ii i  cc.  flask,  rinse  it  out  with  a  portion  of  the 
solution  and  then  pipette  two  portions  to  7">  ce. 
beakers.  Evaporate  these  portions  jusl  to  dryness 
on  the  water  bath.  Add  to  each  ■">  cc.  of  dilute 
hydrochloric  acid  (1  add  :  9  water)  and  warm  for  live 
or  t •  ■  r t  minutes  Allow  to  cool  and  unless  perfectly 
clear  filter  through  5i  cm.  papers  into  similar 
beakers.  Wash  with  water  till  the  lilier  papers  are 
perfectly  colourless.  This  can  be  done  easily  with 
less  than  JO  cc.  of  water. 

Make  up  each  portion  so  that  it  contains  about 
"J.j  cc.  Add  to  each  8  gm.  of  e. p.  ammonium  chloride 
and  heal  on  the  water  bath  for  one  hour  with  occa- 
sional stirring.  Remove  from  the  hath  and  lei  stand 
;it  least  three  hour-.,  or  over  night  if  convenient. 
Decant  the  clear  solutions  through  a  9  cm.  ashless 
filter  into  I5IJ  cc.  beakers.  Allow  all  the  solution  lo 
run  through  and  then  wash  the  precipitates  of  ammo- 
nium chlorplatinatc,  N  II,) ,Pt(  '1,;.  onto  the  filters 
with  20%  solution  of  ammonium  chloride.  Allow  all 
I  lie  solution  to  run  through  and  then  wash  repeatedly 
around  the  edge  of  the  papers  with  small  quantities 
of  the  ammonium  chloride  solution,  till  the  liltrale 
is  colourless  and  the  papers  are  white.  Finally  rinse 
around  the  edge  of  the  papers  with  alcohol.  After 
all  the  solution  has  run  through  place  the  filters  with 
their  points  down  into  size  I!  Battersea  annealing 
dips.  Carefully  fold  over  the  edges  of  the  papers  so 
a-    completely    to    inclose   the  precipitate   in    an    en 

*elo; f  paper      Cover  the  crucibles  and  bring  to  a 

good  red  heat,  by  very  slowly  increasing  the  tempera 
lure.  Finally  remove  the  covers  from  the  crucibles 
till  the  papers  are  burnt  oil.  After  cooling,  transfer 
the  platinum  to  the  pan  of  the  assay  balance  and 
weigh  (The  duplicate  should  not  vary  more  than 
2  infill.     The  average  is  taken  as  em  reel    | 

The  precipitation  of  (NH4)2PtClfi  is  usually  made 
with  the  addition  of  alcohol  to  reduce  the  supposed 
solubility  of  the  precipitate.  I  am  sure  that  by  the 
above  method  I  can  take  (T0004  ;m.  of  platinum  in 
the  given  size  solution.  25  cc,  precipitate  it,  wash 
with  the  usual  quantity  of  wash  solution,  and  ",et 
hack  more  than  half  of  the  original  platinum.     The 

solubility  under  tl onditions   given  is  negligible 

for  this  assay. 

The  solutions  are  healed  on  I  he  water  hath  for  two 
reasons:  First,  to  gel  all  the  ammonium  chloride 
rapidly  into  solution  and  second,  to  change  the  pre- 
■cipitate  from  an  amorphous  to  a  sandy,  crystalline 
precipitate,  which  is  easily  filtered  and  washed. 

The  precipitate  of  platinum  usually  contains 
iridium  as  I  N  H4t.,IiCl,,.  Iridium  alloyed  with  plati- 
num in  small  quantities,  less  than  10%,  dissolves 
with  the  platinum  in  aqua  regia.  It  precipitates 
with  the  platinum,  but  not  quite  so  completely. 
The  traces  which  pass  the  precipitation  are  after- 
ward estimated  with  rhodium. 

Pure  (NH4)2PtCl6  is  a  pure  yellow.  The  iridium 
compound  has  an  intense  red  colour.  ll  ,'-,.  of 
iridium  is  present  it  gives  a  decided  red  tint  to  the 
platinum  precipitate  The  quantity  of  iridium  pre- 
sent, if  not  more  than  5  .  can  he  judged  by  the 
colour  of  the  precipitate  quite  accurately  enough  for 
sel  t  ing  i  value  on  I  he  ore. 

There  is  a  slight  loss  in  igniting  the  platinum  pre- 
cipitate. The  loss  is  lessened  by  keeping  inclosed 
in  the  filter  paper  and  by  slow  heating. 


0c  '■<  Goi  [.—  I ' Line  the  filtrate  from 

the  platinum  precipitati and  add  5  gm.  of  ferrous 

sulphate  in  water  solution  plus  nu.  Allov  to 
stand  till  the  gold  has  settled.  Filtei  and  wash  on 
the  filter,  transfer  to  an  annealing  cup  and  hum  off 
the  paper  in  front  of  the  muffle.  Winn  cool,  wrap 
in  lead  foil  and  cupel  as  usual  foi  gold. 

Determination  of  Palladium.— AM  to  the  filtrate 
from  the  gold  about  one-fifth  its  volui I  hydro- 
chloric acid.  Add  a  10%  solution  of  potassium  iodide 
live  drops  at  a  time  till  no  further  precipitation  of 
black  palladous  iodide  (Pdl2)  takes  place.  Heat  on 
the  hot  plate  neatly  to  boiling.  Cool,  filter  and 
wish  with  dilute  hydrochloric  acid  'I  acid  I  water). 
Wash  free  from  iron.  Transfer  toa  porcelain  crucible 

and  ignite  in  the  muffle  al  a  g I   red   heal      Cool, 

moisten  with  a  i^\\  drops  of  dilute  formic  acid  to 
reduce  oxide  and  dry  thoroughly  on  the  hoi  plate. 
Transfer  to  the  pan  of  the  assay  balance  and  weigh 
the  palladium. 

Textbooks  usually  describe  palladous  iodide  as 
easily  soluble  in  ex. -ess  of  l<  I.  This  is  true,  hut  I  he 
presence  .if  a  large  amount  ol  I1C1  probably  prevents 
any  excess  of  K  I  heme;  present,  hydriodic  acid  and 
potassium  chloride  being  formed.  This  precipitation 
is  complete.  The  strong  hydrochloric-acid  solution 
also  prevents  the  precipitation  of  lead  and  copper 
iodides  if  only  a  slight  excess  of  KI  i-  used. 

Dilute  formic-  acid  reduces  palladium  oxides  to 
metal. 

Determination  of  Rhodium.  To  the  filtrate  from 
I'd!.,  add  c.p.  /inc  till  the  solution  is  colourless, 
heating  the  solution  while  doing  so.  Allow  all  zinc 
to  dissolve  and  the  precipitate  to  settle.  I  lecanl  the 
solution  and  wash  the  precipitate  three  time-  by  de- 
cantation  with  100  cc.  portions  of  hot  water.  And 
25  ce.  of  dilute  nitric  acid  ( l  acid  :  3  water)  and  place 
on  top  of  the  watei  bath  for  in  minutes.  Filter 
through  an  ashless  filter,  wash  two  or  three  times 
with  water,  ignite,  reduce  in  hydrogen,  and  weigh 
as  rhodium  plus  traces  of  iridium. 

Zinc  reduces  all  the  platinum  metals  from  solution. 
In  this  case  only  rhodium  and  traces  ,,|  iridium  are 
present,  The  nitric  acid  dissolves  any  base  metals 
which  may  he  present,  bill  as  freshly  precipitated 
rhodium  is  slowly  soluble  in  nitric  acid,  tin-  treat- 
ment must  not  be  too  much  prolonged. 

A  representative  assay  of  crude   metal   would   be 

the  following  :  Osmiridium,  20  line:  I't  ntaining 

3%  Ir),  S30  :   Pd,  5  ;  Au,  30  :  Rh,  20  line. 

The  Stronglj  coloured  solutions  furnished  by  all  of 

the   platinun dais,    platinum    giving    the    leasl 

colour,  forma  good  unide  for  complete ol  wash- 
ing, zinc  precipitation,  etc. 

The  following  outline  of  tin-  method  used  in  the 
laboratory  of  Ledoux  &  Co.,  for  the  separation  of 
gold,  platinum  and  palladium  was  dictated  by 
A.  M.  Smoot,  and  should  be  considered  a-  supple- 
mentary to  his  -  Suggestions  on  the  Platinum  Palla- 
dium Assay,'  in  the  journal  of  Dec.  20,  101."  The 
subject,  is  of  great  present  interest,  as  practically 
every  electrolytic  copper  relinei  is  now  turning  out 
crude  palladium,  to  be  sold  on  assaj       Editor. 

In  a  solution  containing  gold,  platinum  and  palla- 
dium, determine  the  gold  by  precipitation  with 
oxalic-  acid.  For  this  precipitation  the  solution 
should  have  been  evaporated  with  hydrochloric  acid 
to  get  rid  of  nitric  acid,  should  be  only  sli".hl  |v  .■  > , ■  i . I 
with  HC1,  and  should  be  hoi.  Aftei  adding  the 
oxalic,  acid,  t  he  solution  should  be  allowed  to  simmer 
lor  about,  one  half  hour,  then  allowed  t"  stand  over 
night.     Oxalic-   acid   should    be   present    in   excess. 


7'. 
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Filter  off  the  gold.     It  will  bo  necessary  to  dissolve 
the  gold   and  reprecipijate  it  any  great  amount  ol 
i .  adding  the  second  filtrate  t" 
t  he  first. 

Throw    down    the    metals    in    the    lili  r;tt  «•    with 
sulphuretted    hydrogen    and    ignite    the    sulphides 
the  ignited  mlpb 

and   evaporate  three  ti -  with  hydrochloric 

acid.     This  nol   only  gets  rid  of  the  nitric  acid,  but 
reduces  all  the  Pd    to  I'.i  .     If  a  little  black  residue 
ins,  lilter  it  off,  ignite,  treat  with  a  little  strong 
icid  to  reduce  any  palladium  oxides  to  palla- 
dium, dissolve  in   aqua   rei/ia  and   treat   to   remove 

nit  i  ic  acid,  i  hen  add  i ain  solution. 

\ . ! . i  -,ii  iiiiiir, I  solution  of  ammonium  chloride,  PI 

i ■-  dow  n  as     Nil     PtCI„.      Ulow   to  stand  over 

night  and  filter  off.     It   much  palladium  is  pn 

solve  and  reprecipitate.  If  only  a  little  palla- 
dium is  present,  dissolve  the  precipitate  in  hot 
water,  add  a  little  sulphuric  acid,  and  pass  in  sul- 
phuretted hydrogen.  Kilter  off,  ignite  and  weigh  as 
pint  i  1111 1 ii . 

The  palladium   in  the  nitrate  from  the  platinum 

may   be    determined    direct  Ij     by    I  lie    1 1 

\Vundei  and  Thuringer  1/  '  '11     ..   Vol. 

52,   p.    101).      To  the  solution    made   up   i"   about 

15 ,,  add  I  gm.  di thylglyoxime  in  5  cc.  I 

chloric  acid.     Dil to  3 c,  allow  to  stand  one 

half  I10  ind  then  settle  over  night. 

Filter  on  .1   tared    porcelain   g th,   wash  with   hot 

water,  thru  with  alcohol  and  weigh. 

The  precipitate  is  (rgHuN404)9  Pd,  containing 
31-686  palladium.  The  separation  seems  to  be 
quantitative  from  all  metals  except  nickel,  and  1 1 1  i — 
will  have  been  eliminated,  either  in  asuphuretted 
hydrogen  precipitation,  01  in  cupellation.  Ii  .1  large 
excess  of  silvei  be  present,  there  is  little  loss  in  the 
cupellation  ol  anj  ol  the  platinum  metals."  M 
Scitw.  1 1 1 11  June 

20,  1914,  p.  1249.      Ci.  II    8 

Platinum  Vssay.     "1  would  direct  attention  to 

certain  difficulties  in  the  il 1  methods   published 

by  yon  in  tabular  form  on  p.  81  1  ol  1  lie  Maj  16  > 

1  liod  requires  1  he  11 1  o  reagenl ,  II  n  , 

which  is  not   ordinarilj    carried   hyassaj  office        I 
maj  also  add  that  perhaps  the  limits  ol  accural 
11  paration  when  considerable  retain  e  qnai 

ol   \"  are  to  be  separated  from  small  ai nits  ^t   Pi 

have  not  yet    1 n  sufficiently  worked  out.     In  the 

d  met  liod  t  here  at  e  1 « "  points  «  hi  1 

and  attention  to  details  are  required  1 mre  anj 

thing  like  a  clean  separation      To  dissolve  the 
ll\ii     mid    t"   leave    the    Pi    undissolved    requires 
extremely  close   work,  which   cannot   ordinarilj    he 
given  in  .i  commercial  assaj  office,  v hile  il  1-  practi 
cally  impossible  so  carefully  <•<  adjusl    the  strength 

•  ■1  acid  and  temperature  aa plelelj  i"  dissolve  the 

\n  in  1  nd  le  ive  I  he  Pi  unal  tacked       Vs 

to  the  third  method,  some  tests  made  in  the  New 
Vork  assay  oltice  have  shown  thai  ('■!  does  nol 
always  prevent  the  solution  ol  some  "i  the  Pi  in 
buttons  and  this  separation  cannot  lie  relied 
on."  I-'  P.  I » i  \^  ky.  1/ 
July   I.  1914,  p.  20.      (J.  H.  S 

Si  \i:ii  -  Laki  POTASH  "The  deposit  consists 
..1  .1  bodj  ■■!  crystals,  covering  approximately  20 
square  miles,  ami  averaging  7n  ft.  in  thickness. 
These  crystals  are  permeated  bj   saturated  brine, 

\..i    \i\     1  ell    I  114,  1 


the  average  level  of  which  is  1  in.  below  the  si 
of  the  crystals.  The  brine  is  substantially  uniform 
in  composition  throughout,  while  the  crystals  vary 
considerably  in  different  portions  of  the  deposit  and 
at  different  depths  of  the  same  well.  More  than  200 
wells  have  been   drilled  and  the  deposit   has  been 

1I1 nghlj  explored.      The  raw  material  which  will 

be  used  is  the  brine.  The  mining  costs  represent 
the  cost  "t  pumping  the  brine.  This  cost  is  ridicu- 
louslj  low,  as  the  elevation  of  the  works  above  the 

surface  ol  ystal  bodj  is  onlj  about  75  ft. ;  and 

to  turn  out  the  capacity  contemplated  in  the  large- 
scale   works,    it    will    be   necessary   to   p p    onlj 

■  1  day. 

The  principal  salts  in  the  brine  are  sodium 
•  irbonate,  potassium  chloride,  sodium  borate, 
sodium  chloride  and  sodium  sulphate.  The  salts  "i 
value  are  potash,  borax  and  Boda  ash,  the  potash 
being  by  far  the  most  valuable.  At  present  no 
value  is  attached  to  the  ~alt  or  sulphate,  but  ii  i- 
lioped  some  day  to  Knd  a  market  for  them,  or  to 
con  vert  them  into  other  and  mure  valuable  products." 

I..    II.    EDDY,   /■-'•■  •       d  Mining  Journal, 

Julj  11.  191 1.    (G.  II.  s.i 


(in  mii  vl  Composition  01  Rain  in  p  hk  Union 
hi  Sin  111  Akrii  \.  "Monthly  analyses  of  rain 
watei  collected  al  (II  Grahumstown,  (2)  Kol 
(3)  Bloemfontein,  (4)  Durban,  and  (5)1  ledara,  Natal 
1910-12,  and  foi  shortei  periods  al  Retreat,  Douglas, 
Uradock,    Johannesburg,    Potchefstn Moddei 

1 t    and     Weenell. 

The  yearlj   averages  foi   the  live  tirst-mentioned 

places  are  OS  follow  - 


N  ]ihi  iniih N  j.pr  acre. 


Chlorine 


1 


11.. 


11.. 


1.  1011-1!    W37    0-171  I 

2.  !••]_•  — 

S.    1010-11     j:  •  ■ 

1011-12     16"49     1-389    0.388 
4.     1911 
1912 

...     191  ■ 

Comparing  summer  and  winter  rain,  il  is  shown 
thai  the  former  brings  down  more  nitrogen  in  both 
forms  than  the  latter. 

Sulphates  were  estimated  in  a  few  samples  ol  rain 
al    Bloemfontein    (SO      210    6-19)  and  al    Durban 

(80     050     i-80   per  mill At   the  latter  place 

the  sulphates  1  nun -lit  down  during  the  eight  months 
in  which  most  ol  tl  •  rain  fell  amounted  t"  18*9  lb. 
pei    acre  (as  SO  C    P.  Jl  ri  1/.  S.    A.   .1 

.    1914,  |i     170.     Journ.     Chtm.    S 

AbitraeU,  July,  191  1.    .  p.  916.     (J.  A.  W.) 

1 1    wi  1 1     a  New    I  x  11  osivi       "A  new  explo 

Bive   ha-  I n   invented  and    patented    by   Nornerl 

Ceipek.ol  \  ienmi  (Brit,  pal   9743 and  13,549 ol  1911). 

It  i~  essentially   an  an uium-nitrate  explosive  to 

which   turmeric  powder  is  added,  foi    which   many 
advantages  are  claimed.     The  turmeric  01  curcuma 
root  1-  nitrated  by  boiling  in  watei  toextractooloni 
ine  Biibatanccs,  drying,   grinding,    treating  with   a 
mixture  of  Hiilplmric  and  nitric  acids,  washing  and 

drying  the   1 Inci    of    the    reaction.    Carbonised 

t  hi ric  powder  may  be  similarly  nitrated.    Ammo 

nium  nitrate  explosives  usually  contain  cai  1 aceons 

material,  and  carbonised  turmeric  powder  and  cai 
bonisod  sandalwood  are  recommended  a-  excellent 
fin  this  purpose,  the  sandalwood  hastening  the  speed 
hi  combustion      \-  a  formula  foi  an  explosive  com, 
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pounded  along  these  linos,  the  following  is  suggested: 
Ammonium  nitrate,  ss  ;  carbonised  turmeric 
powder,  1*05  carbonised  sandalwood,  0"95  ,: 
nitrated  turmeric  powder,  10    . 

It  has  been  found,  however,  that  the  carbonised 
material  is  unnecessary  when  the  nitrated  turmeric 
powder  is  used  and  a  simpler  formula  offered  is  :  80 
to  90  parts  of  ammonium  nitrate  and  l'O  to  lit  parts 
of  the  nitrated  turmeric  powder,  carefully  dried, 
intimately  mixed  and  finely  ground. 

The  addition  of  trinitrotoluene  and  gelatine,  the 
latter  consisting  of  collodion  cotton  and  dinitroto- 
ltiene,  results  in  an  explosive  of  greatei  strength.  A 
formula  for  such  a  compound  would  he  :  Ammonium 
nitrate,  82  parts  :  nitrated  turmeric  powder,  4  parts; 
trinitrotoluene.  10  parts  ;  gelatine,  4  parts  ;  (the 
latter  to  consist  of  0'17  part  of  collodion  cotton  and 
3-83  parts  of  dinitrotoluene,  | 

It  is  claimed  that  these  explosives  are  stable  when 
stored,  the  hygroscopic  quality  of  the  ammonium 
nitrate  being  overcome  :  that  they  are  entirely  safe, 
being  insensitive  to  blows,  shocks  and  lite,  and 
exploding  only  from  an  initial  explosion  a-  ly  a 
powerful  detonator  ;  that  they  are  powerful  in  their 
effect,  and  that  they  yield  only  a  small  amount  of 
DOXions  gas.  As  a  matter  of  fact,  these  claim-  have 
been  pretty  well  borne  out  by  trial  at  one  of  the 
Ingest  mines  in  this  country.  The  difficulty  in  the 
way  ol  :  he  general  introduction  of  the  explosive, 
which  i-  ••ailed  titanite,  -cents  to  he  that  ammonium 
nitrate  cannot  now  be  obtained  quite  cheap  enough 
to  enable  the  titanite  to  compete  in  price  with  the 
other  high  explosives  iu  common  use." — Engim  •■<  ing 
and  Mil    ig  Journal,  -inly  is,  1914,  p.  116.   l'U.  H.  S.') 


Intern  vtional  Atomic  Wen 
Aluminium 
Antimony 
Argon      .. 
Arsenii- 
Barium   .. 
Bismuth 
Uoron 
Bromir.e 
Cadmium 
Caesium 
Calcium 
Carbon  ... 
Cerium   . 
Chlorine 
Chromium 
Cobalt    ... 
Columbiuni 
Copper  ... 
Dysprosium 
Erbium    . 
Europium 
Fluorine 
Gadolinium 
Gallium 
Germanium 
Glucinum 

Cold  ... 
Helium  ... 
Holmium 
Hydrogen 
Indium.. 

Iodine     ... 

Iridium 

Iron 

Krypton 
Lanthanum 
Lead 


hi-  Table,  lfi-i 

A I         -27 
SI 


As 
B.i 
Bi 
11 
Bi- 
Cd 
c- 
Ca 
c 
Ce 
CI 
Cr 
Co 
Cb 
Cu 
Dy 
Er 
En 
V 
Cd 


120 

39 
74 
137 
21  is 
11 
79 
112 
132 
40 
12 
140 
35 
52 
58 
93 
63 
162 

nr 

1 52 
19 

157 
69 


Ce. 

72-5 

Gl 

91 

An 

197'2 

He 

3-99 

Ho 

163-5 

H 

l-iin 

In 

114*8 

1 

126-92 

Ir 

193  1 

Fe 

.,;,  84 

Kr 

82  92 

La 

139  0 

Pb 

20710 

Lithium  ...  ...  ...  Li           U94 

Lutecium  ...  ...  ...  Lu  1740 

Magnesium  ...  ...  ...  Mg      24-32 

Manganese  ...  ...  ...  Mn       5493 

Mercury  ...  ...  ...  Hg  200  6 

Molybdenum  ...  ...  ...  Mo       96-0 

Neodymium  ...  ...  ...  Xd  144-3 

Neon      ...  ...  ...  ...  Xe       20-2 

Nickel    ...  ..  ...  ...  Ni       58-68 

Niton  (radium  emanation)  ...  Xt  ■->■_':!  4 

Nitrogen  ...  ...  ...  X           14  01 

Osmium  ...  ...  ...  Os  190-9 

Oxygen...  ...  ...  ...  O          1600- 

Palladium  ...  ...  ...  I'd  106" 

Phosphorus  ...  ...  ...  1'           31  04 

Platinum  ...  ..  ...  1't  195  •_' 

Potassium  ...  ...  ...  K         39-10 

Praseodymium  ...  ..  ...  Pr  1406 

Radium...  ...  ...  ...  Ra  226-4 

Rhodium  ...  ...  ...  Rh  102-9 

Rubidium  ...  ...  Kb        85-45 

Ruthenium  ...  ...  .  Ku  1017 

Samarium  ...  ...  ...  Sa  150-4 

Scandium  ...  Sc         44-1 

Selenium  ...  ...  ...  Se        79'2 

Silicon   ...  ...  ...  ...  Si  283 

SiUer     ...  ...  ...  ...  Ag  107  s- 

Sodium  ...  ...  ...  ...  \'a  ■_>:•  oo 

Strontium  ..  ...  ...  Sr  87*63 

Sulphur...  ...  ...  S  32-07 

Tantalum  ..  ...  ...  Ta  181*5 

Tellurium  ...  ..  ...  Te  127'5 

Terbium  ...  ...  ...  Tb  159*2 

Thallium  ...  ...  ...  Tl  204-0 

Tin. i  inn.  ...  ...  ...  Til  232  4 

Thulium  ...  ...  ...  Tin  16S-5 

Tin          ...  ...  ...  ...  Sn  119-H. 

Titanium  ...  ...  ...  Ti  4S1 

Tung-ten  ...  ...  ...  W  1st  u 

Uranium  ...  ...  ...  V  2385 

Vanadium  ...  ...  ...  V  .">l  0 

Xenon    ...  ...  ..  Xe  130-2 

Ytterbium  (Neoytterbium)  ...  Vb  172-0 

Yttrium  ...  ...  ...  Yt  89-0 

Zinc        ...  ...  ...  ...  Zu  05-37 

Zirconium  ...  ...  ...  Zr  90"6 

—Journal  of  thi  American  Chemical  Society,  xxxv.,  8, 

August,  1914,  p.  1587.     (J.  A.  W.) 

A  General  Method  for  Estimating  Arsenii 

IN"  I  (RES. — "  After  disintegrating  1 — .">  gm.  sample  by 
employing  tartaric  acid,  HNOs,  and  1I..SO.,,  reducing 
with  Xa.Sfl.  and  precipitating  with  H..S  in  presence 
of  HC1,  dissolve  A.s,S,  in  Nll.cH  and  >!,(),,  precipi- 
tate with  magnesia  mixture,  Alter  through  a  weighed 
alundum  filtering  crucible  and  weigh  as  Mg.,As„07." 
— B.  G.  Dunstan,  Chem:  Analyst,  9,  7  8. —  Chemical 
Abstracts,  July  10,  1914,  p.  2325.     (J.  G.) 

Purification  of  Coal  Gas  by  Heat.— "Plant 
for  passing  purified  coal-gas  over  finely  divided  nickel 
at  430  C.  so  as  to  convert  -aibon  bisulphide  into 
hydrogen  sulphide,  which  is  then  removed,  has  been 
in-tailed  capable  of  treating  15,000,000  cub.  ft.  of 
gas  per  day.  The  plant  consists  of  .".  unit-,  each 
comprising  a  gas-producer  and  combustion  chamber, 
two  heating  chambers  containing  vertical  reaction 
tubes  packed  with  the  catalytic  material,  and  two 
heat-iiiterchangers  for  preheating  the  gas  to  400"  C. 
The  weight  of  nickel  used  is  1,321  lb.,  and  the  plant 
consumes  .">'.  tons  of  coke  per  day.  The  average 
quantity  of  sulphur  in  the  gas  was  reduced  from 
3507  gr.  to  7*82  gr.  per  100  cub.  ft.  or  by  7770.'.  The 
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greatest  reduction  was  from  6378  to  10*34  83*8  < 
and  the  least,  from  19-21  to  5-34  (72*2  |.  The 
quality  of  i  he  ;'js  »  as  as  fold 


1    ■  '    T. 

\f'.  r 

Treatment 

illuminating  po«  >•!  (candli 

14  7 

14  7 

Calorific  power  (gross  B.Th.l".) 

590 

594-4 

Naphthalene  (grains  ]ier  100  eb.  ft. 

5-.-H 

4  71 

Hydrocyanic  acid        ,, 

22- 19 

18-75 

Analysis  (per  cenl .  Iiy  volume): 

Cai  bon  dioxide 

1   ll 

1  45 

Hydrocarbons 

3  li.i 

Oxygen 

0  33 

0-06 

<  Sarbon  monoxide 

S  I'i 

8  03 

Methane     ... 

26  83 

27  26 

Hydrogen 

54-19 

54-25 

Nitrogen 

« 

One  ol  the  retorl  houses  was  worked  at  low  tempera- 
ture hii  as  to  produce  gas  ul  average  candle-powei 
Jip-.'jI  ;  aftei  treatment  the  candle-power  of  tli 
was  20'46.  The  capital  cost  of  the  plant  was  abonl 
£1,500  per  million  cub.  ft.  per  day  and  the  working 
costswere  0-299d.  pei  1,000  cub.  ft.,  including 
epairs,  maintenance,  interest,  and  depreciation. 
Plant  for  treating  I',  million  cub.  ft.  of  ^a-  per  day 
has  been  worked  for  two  years.  The  wasting  of  i  li<- 
reaction  tubes  i-  very  slight  and  the  efficiency  <>f  the 
catalyser  is  unimpaired."  C.  C.  Carpenter,  J  Go* 
Lighting,  Hill.  •..  928,  Journal  of  th  Society 
of  Chemical  Indwtry,  xxxiii.,  13,  July  15,  1914, 
p.  682.     '•!    A.  W.) 

Somi    C i    Error   i\    Iodomi  try.—*'  In 

titrating  I  solutions  with  N.isn  Bolutinn  the  pre- 
sence 'ii  alkalies  Beriously  interferes.  I"  lOcc  oi 
ip  I  ATI  solution  in  it  of  a  saturated  solution  ol  an 
alkaline  Bait  were  added  and  the  solution  titrated 
with  0-1  A  v.  S.n  .  \\  ith  KHCO  solution  but 
6*5 cc.  •'!  the  \a.vo  solution  were  required,  or  an 
error  of  35  ;  with  Villi  n  8"2cc  ol  Na.so.  were 
required,  or  an  error  ol  18  \  Vi  l:,n  solution  6*4 
cc.  of  N.i.s.o.  ~iilnii.ni.  oi  an  erroi  of  36    ;NasHP0 

•9-3  cc.  of  \.i>.n.  oi    hi r  nl  7     :  (Ml ,i.<  u  (nol 

saturated)  1-5  cc.  oi  Ns  8  < »,.  oi  an  erroi  ol  55  . 
The  inaocnracy  holds  true  ii  theO'l  VI  solution  be 
added  to  the  mixture  ol  Na  SjO  and  alkali,  although 
the  erroi  i-  nol  so  great.  Temperature  is  an  im- 
portant factor.     In  an  experiment  with  Na„B.O    at 

13  i  .  B-7  if  0-1    .v  \  ,  S  ii    were  used   while  al 

38-40"  Inn  .".  ii  cc.  were  required.  The  rapiilitj  ol 
i  lie  lit  mi  inn  influences  the  accnracy  ;  in  general,  the 
slower  the  titration  the  greater  the  accuracy.  The 
dilution  "f  the  solution  does  nol  seem  to  exert 
much  influence      In   titrating  alkaline  I   solutions 

ihe  alkalinity   si Id  ii--i   be  determined  by  add 

ing  to  a    meusured  volu just  suflicient    NaAO 

solution  in  remove  the  col and  titrating  with  0-1 

V    IIs' '..   H  hi      met  lij  I    orange       I  n    h     - ind 

measured  volume  an  equal  nnmber  of  cc.  of  ol 
\  HJ904  are  added  and  the  titral  inn  completed  with 
nl    ,V  Na-8,0  \     l.i.  i  i  Ri  .    i    I'harnu  CI 

ill  5  July  20,    I !M4.   p.  2539. 

(J.  O.) 

\  "i.i  hi  i  rii  Determination  oi  ii  rrii  v  vnidks 

IN  PrRABNCR  Ol    I -"11:1111    [RON  AN  II  CYANIDES.      "To 

Kuppress  the  lilieration  of  iodine  bj  fei  riniron,  imtas 
nun  Dnoride  is  added  i"  the  feebly  acid  solution  of 
befe yanide  in  the  proportion  of  ii  gm,  atoms  of 


fluorine  to  1  of  iron.  Potassium  iodide  and  zinc 
sulphate  are  then  added,  and  the  liberated  i<ni  i n<- 
titrated  with  thiosnlphate.  Any  hydrocyanic  acid 
present  i-  Brat  removed  by  passing  a  i-arrent  of 
in  dioxide  free  from  reducing  substances  through 
the  liquid  warmed  to  50  C.  and  made  acid  with 
sulphuric  acid."  E.  Ml  i.u.i:  and  1\  Skii>RL,£ 
Chem  ,  1914,  >'*,  -116  120.— Journal  of  th  Society  of 
Chemical  Industry,  xxxiii.,  13,  July  15,  1914,  p.  690. 
(J,    \.  W. 

METALLURGY. 

Progress m  tin  Metallurgy  oi  /inu. Copper, 
Lead,  Gold  and  Silver  in  1913.  "Under  this 
title  Dr.  Nagel,  of  Berlin,  publishes  in  Mctall 
and  En  of  April  Bth    last   a  most  comprehensive 

compendium    i piled       partly       from      private 

information  supplied  to    him  by  pr incut  metal 

lurgical  works,  and  partly  from  articles  and 
notes  published  in  the  world's  mining  and  metal- 
lurgical  press  ol  the  innovations  and  improvements 
patented  and  experimentally  <o  definitely  intro- 
duced in  metallurgical  practice  during  1913.  Of 
the  more  important  ones  the  main  features  are  more 
or  less  fully  described,  while  of  others  merely  the 
numbers    ol    the    patents    and    the   names  of  the 

patentees  ar entioned.     The  following  abstract 

contains  a  summary  "i  some  of  the  more  u  iportaot 
teal  area  : 

Zinc.  — Considerable  activity  has  prevailed  in  all 
branches  of  zinc  reduction,  and  although  no  epoch- 
making  changes  have   been   introduced,  great  in ■ 

provemente  have  I n  accomplished  in  a  number  «n 

idil  processes.  As  regards  ore  roasting,  special 
mention  is  due  to  the  Spirlel  furnace,  in!  roduoed  I". 

the   Erzriiitg Ilsohafl   of  Cologne,   and  defied 

adopted   with   satisfactory  results   by  the  Akl 

g Ilschafl    I  ii  i    Blei-und-Zinkfabrikation   of    Stol 

berg  and  .\i\  la  Chapelle.  Ii  consists  of  several 
circulai  roasting  chambers  placed  one  above 
another,  and  mutually  connected  bj  alternating 
openings  in  the  centre  and  along  the  circumfere 
Being  of  moderate  dimensions,  they  treat  from  4  to 
ii    tone    pei    twenty-four    hours   according    to  I 

quality  of  the  crud e.     The  desulphurisation  i» 

highly  satisfactory,  and  the  coal  consumption  is 
low,  averaging  about  ii  of  the  crude  ore.  Attenl- 
ance  is  simple  and  cheap,  two  menperdaj  and  two 
per  nighl  being  sufficient  for  a  three  furnace  lu- 
st illation. 

Vnolhei  mechanical  roasting  furnace  which  inark- 
a  substantial  improvement  on  the  old  hand-worked 
types  was  designed  by  the  Metallbank  and  Metal- 
lic i  ;c-..-ll-.li, ilt  ol  Frankfurt  nu  Maine,  ami 
erected  al  the  Bensberg  Gladbacli  works.  The  ore 
is  fed  into  the  roasting  chambers  bj  automatically 

acting    ii Iianical    appliances,    and     also     drops 

automatically  from  the  furnace.  The  roasting 
hearths,  similai  to  the  well-known  Hasenclever 
type,  are  arranged  in  four  tiers,  one  above  another. 
The  roasting  b  asl  i-  introduced  al   the  lo wort' tier, 

encountering  and   passing  ill gh  the  ores  as  I 

automat  icallj  move  from  one  tier  to  the  next.     The 

furnace  is  healed  by  gas,  the  il being  so  arranged 

thai  the  lire  gases  can  nol  oorae  into  contact  with 
the  roasting  gases.  The  capacity  of  the  plant 
averages  about  10  tons  roasted  blende  per  day,  the 
desulphurisation  being  satisfactory.  Among  the 
minor  advantages  claimed  for  this  furnace  is  thai 
the  roasted  material  leaves  il  ol  s  unite 
that  any  fnrthei  grinding,  screening  and  repeated 
roasl  ing  ol  lumps  i-  avoided, 


Notices  and  Abstracts:  Metallurgy. 


79 


In  the  inutile  process  of  zinc  reduction  progress 
has  been  (-online.!  to  innovations  in  the  introduction 
of  temperature,  partly  by  improved  generators  and 
recuperators,  ami  partly  by  a  better  adjustment  of 
the  heating  and  combustion  gases;  but  successful 
efforts  of  rather  considerable  importance  have  been 
made  to  improve  the  treatment  of  zinciferous 
residues.  For  instance,  at  the  Hans-lleinrich 
works  at  Laugelsheim,  the  erection  of  which  was 
completed  in  t he  course  of  the  year,  a  waterjackel 
shaft  furnace  ot  ordinary  type  has  been  adopted  for 
smelting  slag  averaging  about  14  zinc,  1 — 2%  Cu. 
and  rti  to3-5%  Pb,  with  cuke  as  tinx.  The  result 
iog  copper  lead  regulus,  which  would  also  hold  any 
precious  metal  contents  of  the  slag,  is  treated  in  the 
usual  way.  while  all  I  lie  slag  containing  zinc  oxide 
which  overflows  from  the  forehearth  is  conveyed 
direct  into  reverberatory  furnaces,  where  the  zinc  is 

eliminated  by  lime  and  carbon  at  at perature  of 

about  1,500  deg.  C.  The  results  are  stated  to  be 
satisfactory. 

As  regards  electro-thermic  zinc  recoi  cry,  it  cannot 
yet  be  said  to  have  reached  a  stage  where  it  can  lie 
regarded  as  a  serious  competitor  of  the  old  muffle 
process.  Before  that  could  come  to  pass  further 
meat  improvements  to  prevent  loss  of  metal  and 
excess  of  zinc  dust  generation,  as  well  as  in  con- 
densation and  power  consumption,  would  have  to 
be  made.  Among  the  various  electro-thermic 
process,.-  adopted  in  Europe  the  C6te-Pierron 
method  is  stated  to  give  satisfactory  results  at  the 
I  gine  works  in  Savoy,  where  its  employment  is 
greatly  facilitated  by  exceptionally  favourable  local 

litiiuis.       At  Trollhiittan,  in  Sweden,  and  Sarps- 

borg,  in  Xorway,  several  thousand  tons  of  spelter  are 
yearly  produced  by  the  electro-thermic  process,  and 
although  the  work  cannot  yet  he  considered 
economically  satisfactory,  it  i-  stated  that  the 
results  obtained  in  August,  1913,  and  later  have 
been  so  much  better  than  in  previous  times  that  the 
outlook  for  the  future  is  regarded  as  most  satis- 
factory. In  America  particular  attention  has  been 
devoted  to  direct  smelting  in  the  electric  furnace  of 
simple  as  well  as  of  complex  zinc  ores  without 
preliminary  or  preparatory  reduction  processes; 
but,  so  far,  all  attempts  in  this  direction  have  had 
more  or  less  disappointing  results.  On  the  whole, 
however,  it  is  considered  that  the  definite  solution 
of  the  problem  is  now  well  in  Bight.  The  same 
remark  applies  to  the  efforts  made  in  America  to 
lind  a  suitable  treatment  for  the  concentrates 
obtained  by  flotation  processes,  which,  owing  to 
their  tine  granulation,  oppose  great  difficulties  to 
present  roasting  methods.  Electrolytic  zinc  re- 
covery, loo,  has  been  the  subject  of  very  thorough 
investigations  and  experiments  in  America,  notably 
at  the  Bully  Hill  works,  California.  The  problem 
of  obtaining  from  zinc  sulphate  solutions  a  dense, 
adhesive  zinc  cathode  has  apparently  been  overcome, 
and,  altogether,  the  process  seems  to  be  technically 

practicable,    but    econ ic    obstacles    prevent     its 

adoption,  owing  mainly  to  the  initial  cost  of  an 
electrolytic  plant,  which,  compared  with  a  muffle 
furnace  installation,  is  simply  enormous. 

Of  hydro-metallurgical  met  hods  the  bisulphite 
and  the  ammonia  processes  have'  attracted  the 
greatest  interest  during  1913. 

Copper. — Copper  recovery  by  dry  reduction  has 
now  been  so  highly  developed  that  further  funda- 
mental changes  can  scarcely  be  expected,  and  im- 
provements are  confined  to  working  details.  Nearly 
nil  that  has  been  effected  in  that  respect  dining  the 
year   under   review   has    to   be  credited    to  America. 


For  ore  crushing  the  ETardinge  mill  has  come  to  the 
fore,  while  slime  treatment  has  been  improved  l>v 
the  Dorr  thickening  apparatus  and  a  new  type  of 
round  tables.  The  old  types  usually  had  a  diameter 
of  from  20  to  30  ft.  and  a  capacity  of  about  ti  ton- 
per  twenty-four  hours.  The  latter  has  now  been 
increased  to  as  much  as  120  tons  by  the  construction 
of  round  tables  in  tiers  one  over  another.  Tables 
with  twenty  tieis  have  been  in  common  use, and  the 
construction  of  even  more  efficient  one-  with  thirtj 
tiers  is  in  contemplation.  Several  minor  improve- 
ments have  been  effected  in  roasting  processes,  and 
the  Dwight-Lloyd  -inter  apparatus  ha-  gained  in 
favour.  The  erection  of  a  rotary  kiln  for  sintering 
Hue-dust  by  the  United  States  Metal  Kefining 
Company,  of  Chrome,  X.Y.,  is  also  worth  mention. 
Its  size  is  60  by  6  ft.,  and  it,  is  stated  to  give  an 
excellent  product  at  a  cost  of  80  ceuts.  pel  ton,  tic- 
daily  capacity  being  6H  tons. 

A-    regards    reverberatory    furnaces,    n    has    now 

been   accepted  as   an   axiom    that    econ ically  the 

most  favourable  size  is  10  by  loo  ft.,  or  at  the  mosl 
110ft.  At  the  Copper  Cliff  work-  of  the  Canadian 
Copper    Company    the    use    of    coal-du-l     fuel     has 

proved  a  success. 

The  main  interest  in  the  metallurgy  of  copper  has 
centred  during  1913  on  the  recovery  of  the  metal 
from  poor  ores  by  leaching.  .Most  American  copper 
pro  lucers  are  busily  engaged  iii  the  solution  of  thi- 
question,  and  the  results  SO  far  obtained  point  to 
the  probability  that  we  are  on  the  eve  of  most 
remarkable  developments  in  this  direct  ion.  Exten- 
sive trial  operations  have  shown   the   | ibilitj   ot 

reducing  to  a  minimum  the  loss  of  metal  by  waste 
and  of  profitably  treating  cupriferous  material 
which  hitherto  has  been  rejected  as  unpayable. 
Sulphuric  acid  is  generally  regarded  as  the  best 
leaching  agent,  ami  the  process  of  getting  the 
copper  into  solution  does  not  appear  to  present  any 
difficulties.     Porphyritic  ores  especially  tequire  but 

little    sulphuric    acid,    because,    apart    ti their 

copper  contents  and  a  little  iron  and  aluminium, 
none  of  their  other  component  ('arts  go  in  to  solution. 
In  most  cases  the  copper  extraction  exceeds  90%. 
For  precipitating  the  copper  either  electrolysis  or 
iron  is  used.  Cappelin,  Smith,  van  Arsdale, 
Canby,  ('banning,  and  Field-  recommend  the 
former.  Improved  anodes  of  fused  magnetite,  and 
the  introduction  of  dioxide  of  sulphur  into  the 
electrolyte,  greatly  reduce  the  electric  energy 
requirements  without  causing  any  extra  cost  worth 
mentioning.  Thus  a  new  and  highly  promising 
sphere  of  utility  ha-  been  opened  for  this  method  of 
precipitation.  Crossdale,  Laish,  and  Mathewson 
adhere  to  the  old  method  of  precipitating  by  means 
of  iron,  the  efficiency  and  general  usefulness  ot 
which  have  been  greatly  heightened  by  the  adapt  a 
tion  of  spongy  iron  to  the  purpose.  Tliis  precipi- 
tating agent  is  produced  by  roasting  iron  pyrite 
and  then  recovering  the  spongy  iron  by  using  coal 
as  reducing  agent.  Crossdale  asserts  thai  the 
simple  process  can  be  completed  at  a,  cost  of  no  more 
than  si;  per  ton  of  iron  sponge.  Besides  removing 
the  difficult  J  of  securing  a  sufficiency  ol  iron  -crap, 
this  spongy  iron  is  an  ideal  precipitating  agent. 
offering  a  large  superficies  and  acting  verj  quickly. 
[f  verj  poor  iron  pyrite  is  used  for  its  production, 
it  has,  of  course,  previously  to  roasting,  to  be 
separated  from  the  gangue  by  the  magnetic  or  some 
similar  process.  In  addition  to  these  improvements, 
certain    mechanical    appliances,    the    usefulness   of 

which  has  1 n  demonstrated    in  the  cyaniding  ol 

gold  and  silver,  have    been    introduced  in  the  hydro- 
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irgy  ol  copper.  In  Cliuquicamata  the  leach- 
ing of  copper  is  carried  out  in  iiiiik«  holding  10,000 
tons.     Their  size  is  Hi  ft.  hy  100  ft.  by  ISO  ft. 

/...///.  S«.  f.ir  aa  European,  and  more  especially 
i  .•■!  num.  lead  works  are  concerned,  the  year  under 
review  In*  been  noticeable  foi  the  quasi-general 
introduction    of    the     Dwight-Lloyd    roasting    and 

wintering    pr --.     in     some     cases     with    certain 

by  Schlippenbach.      A(    the  Binsfeld- 

nei  works  the  crude  material   is  subjected  to  a 

pi  eliminai  |      roast  ing,      afl  ei      I  lie      Huntingdon- 

Heberlein  method,  and   then  conveyed   by  an  aerial 

i  the  automatic  planl    for  further  treal nt. 

In   addition    to   treating   pyritic  ores   the    Dwight- 

d  process  lias  also  been  adopted  foi  theagglo 

on  of  oxidised   material   [muffle  residues,  fine 

.  &c). 

Particular  attention  has  been  paid  i"  the  problem 

of  the  recovery  ol   tlue-dust,   &c.      Someslighl   im- 

inl  roduced    in    il M   dry 

hods   ui    precipitation    in   channel    or    chamber 
ih,  and   .i   new   wel    method   has  been  adopted 

w  ii  1 1  a I  results.     Catching  the  <ln-t  in  sack  filters 

lias  also  proved  efficient,   > > •  1 1    the  process  i-  rathe 

nsivc,    ■  >  \\-  i  n  -    to    the    necessity    of    providing 

;iri ificial  draught  and  excessive  weai  and  teat  of  the 

tcks. 

For  the  purpose  ..i  desilvering   lead   the  t  onsoli 

■lated  Mining  \  Smelting   C puny,  of  Trail,  B.C., 

is  now  erecting  an   electrolytic  refining    planl   aftei 

In    Bctts tliod.     formerly  all   the  anti ny  was 

practically  Insi  in   the  anode  ~li but  by  i1  e  new 

method   the  Klime  i-   boiled   in   sulphide  of  sodium, 

from  8IJ  i"  90     of  the  antimony  and  50     of  the 

ol ui  ion.     This  solul  ion  is  filtered  nil 

and  electrolysed  in   iron   tanks   with  a les  of  lead- 

ind  cathodes  ol  steel-sheet ,   the  density  oi  the 

■  ii  being  8  amp.    pet    sq.  ft.  oi  cathode  surface. 

The  antimony,  which  has  to  !»■  removed  from  time 

to  time, tains  2     arsenic,  which  is  eliminated  bj 

- Iting    with    alkaline   'luxes   when    the   cathode 

precipil  ate  is  i ed  into  blocks. 

Gold  and  Silvei  Though  some  substantial  im- 
provements have  I n  introduced  during  last  yeai 

ire  ii"i  ol  epoch  making  importance,  but  rather 
apply  to  details  of  working  methods.      The  cyanide 

process  still  upies  the   leading   position 

reduction  methods,     The  i t    important    improve 

in, -in  added  in  ii  last  year  was  the  use  of  aluminium 
dust  as  precipitating  agent.  The  innovation 
acquire  audition  il  importance  owing  to  the  general 
ipplicabilit,v  of  its  underlying  principle  i.e.,  the 
i  icl  that  aluminium  does  not  combine  with  cyanide, 

and  that  after  il liminali f  the  metals  from 

cyanide  solution   the  cyanide  can  be   used  for 
Further    solutions.       This    points    the    waj     to    a 

practical  | teas  by  which  oi ntaining  soluble 

base  metals  might  be  profitably  leached  with 
quant  ii  ii-  "I  complex  ores 
containing  so  much  copper  thut  their  gold  ami  silver 
contents  cannot  under  existing  circumstances  be 
treated  with  cj  inide  ovvinjj  to  excessive  i sump- 
tion ol  that  expensive  chemical.  Bnl  ii  the  cyanide 
foi  dissolving  these  base  tals  can  be  re- 
introduced    without     appreciable     loss     into     the 

solution  the  whole  as| i  ol  the  matter  is  changed, 

and  in  order  to  extract  the  precious  metals  on  ;i 
profitable  basis  it   would  only  I"-  required  to  find  a 

method    hy   which    the    several    tals  might    be 

separately   precipitated    ii the    solution        Di 

\  \.:i  i  ,    Metall    und    I.,     (original)   from    Mining 
lane  13th.  30th,   27tlt  and  Julj  3i  I,  191  i. 
-;,  i.iii      ill    i;    \ 


A.  Short  Tubs  Mill  oi  Labgi  Diameteb.— "In 
accordance  with  ilie  present-day  tendencj  to  modifj 
the  tube  mills  in  use,  both  in  manufacture  and  in 
practice,  ii  i-  interesting  to  note  a  mill  of  largi 
diameter  and  short  length  which  has  been  installed 
by  the  Butte  &  Superior  Coppet  Co.,  Butte,  Mont 
The  mill  is  7  ft.  in  diameter  by  I"  i(.  long  overall. 
The  gear  is  1 1  in.  wide  on  the  face, 

The  feed  s p  is  ol  the  three-cup  spiral  typi 

that  with  t lie  mill  operating  at  22  r.p.m.,  it  i 

nil  mi- 1  than  once  each  second.   The  mill  is  lined  with 

a  I'm  bes  type  linei  redesigned  to  suit  local  cond 


-**-  - 


Short   •/•»'■■    Mill. 

I.    Inside  of  feed I,        2.    Inside  of  discharge  end. 

:t.   Outside  of  mill. 
and   "ill  use  No.  S   Danish   pebbles.     The  mill  has 
dei  eloped  an  average  capacity  "i  approximately  .'ion 
drj  tons  ol  ore  per  day,  id   which  quantity   approxi 

mutely  75  tons  are  ret ed  to  the  mill  as  ;i  circulal 

iug  load. 

A   s i,l  mill,  al si    identical  with  this  one,  is 

now  being  installed.     The  type  lia*  proved  eoonemi 
.il  and  satisfactory.  The  accompanying  photographs 

sho«    H   l'ie«    of  I  In-  nil  I  s|,  I,-  ,,|   Hi,-  mill,  .  i  li,l  inn 

of  the  inside  ;it  the  feed  end  and  the  discharge  end. 

/■:■,■/  1914, 

p,  i  i  in       i-    It   8.) 

shim,   i  i  \  i  in  i  i  i.  vi.   I'i  mi-  sn  vi  i  s.     ••  When 
centrifugal  pumps  are  operated  im  sandj  pulp,  the 

usual  result  i-ii ntting  out  oi  the  impellet  shafts 

.ii   ill"  point    where  the  packing  bears  u| them. 

One  of  the  most    popular  methods  of  reducing  this 

wear  Factot    and,  in   fact,  about    ill ily  one  which 

Im-  s.i  i. ii  prove  I  effective,  is  to  i I   water  <<r  sola 

lion  constantly  into  the  gland,  tlms  washing  bad 
i  he  -in.  I  into  t  he  pump 

\i  the  planl  ol  the  Del Mining  &  Reduction  Co,, 

:ii  Deloro,  On t.,  this  procedure  is  impossible,  aa  Me 

liquid  added  would  soon  run  the  vat  over.  Tin 

difficult}  is  -hi  mounted  bj  using  a  spiral  metalli, 
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packing  in  the  gland  and  feeding  hard  grease  into  it 
by  constant  pressure.  The  Feeding  arrangement  is 
so  adjusted  that  the  pressure  is  just  sufficient  to 
keep  any  solids  from  entering  the  gland.  Centrifugal 
pump-  so  equipped  use  one  sliuil  for  about  nine 
months,  whereas  before  the  idea  was  conceived  they 
would  cut  out  in  .1  few  day-.'  -Engineering  and 
Mining- lonriml,  June  6,  1914,  p.  1150.     (G.  H.  S.) 

Produc  rios  of  Steel  Dirw  r  from  thk  Ore.— 
"  Tlie  steel  produced  in  primitive  furnaces  for 
Damascus  and  Tule  lo  blades,  practically  direct  from 
the  ores,  although  of  uneven  composition,  possessed 
remarkable  qualities  of  strength,  endurance  and 
toughness  difficult  even  nowadays  to  equal. 

The  authors  have  made  tests  of  direct  reduction 
by  the  electric  furnace,  ami  have  come  to  the  conclu- 
sion  that   undei   certain  satisfactory  iditions  the 

economic  production  of  steel  from  the  ore  in  one 
operation  i-  a  practical  possibility.  Among  other 
advantages  it   i-  stated  that   titaniferous  and  other 

refractory  ii" e-  can  he  treated  anil  that  the  steel 

produced  is  freer  from  impurities."-  Ernest  HUM- 
BERT and  AXEL  HETHEY,  lis,-.,  from  papei  before 
Iron  and  Sieel  Institute.  —  Mining  Journal,  June  13, 
1914.  pp.  553-554.     (H.  K.  A.) 

Thk  Desulphurising  Process  at  the  Nipissing 
Mill,  Ontario.  "To  .lames  Johnson  and  liis  co 
workers  musi  be  given  due  credit  for  working  out  a 
successful  cyanide  treatment  for  the  cobalt  ores,  in 
which  there  is  such  a  varying  amount  of  complex 
minerals.  This  led  to  the  discovery  during  the 
period  of  experimental  work,  of  what  is  now  known 
.  -  '  Wet  Desulphurising' process.  Briefly  explained 
the  preliminary  desulphurising  treatment  breaks  up 
the  refractory  silver  minerals  when  the  slime  pulp 
is  brought  into  contact  with  aluminium  in  a  caustic 
solution,  i  lie  silver  being  left  in  a  spongy, 
metallic  -tale  readily  amenable  to  cyanide  treat- 
ment.    The  desulphurising  is  a implished  bypass 

ing  the  -lime  pulp  through  a  revolving  tube  mill,  in 
which  there  are  a  number  of  aluminium  ingots.  A 
further  tie, anient  is  given  in  a  vat  lined  with  alumi- 
nium plates,  in  whi-li  vat  the  pulp  is  slowly  agitated. 

The  practical  effects  of  this  preliminary  treatment 
on  the  ores  lias  resulted  in  an  equal,  and  frequently 
a  better,  extraction  being  obtained  by  4S  hours 
cyanide  treatment,  than  was  otherwise  obtained  in 
120  hours  with  no  desulphurising.  In  some  of  the 
ores  which  contained  a  greater  proportion  of  refrac- 
tory silver  in  minerals,  improved  extraction  of  from 
I  oz.  to  4  oz.  per  ton  is  obtained  by  desulphurisation 
an  1  cyaniding,  than  with  a  cyanide  treatment  and  no 
desulphurising. 

A  tube  mill.  25  ft.  long  and  4  ft.  in  diameter,  and 
lined  with  -Jsilex  block-  '1  in.  thick,  is  used  for  the 
first  stage  "i  the  desulphurising  treatment.  This 
mill  make-  Id  r. p.m.  and  carries  a  load  of  about 
4,000  Ih.  of  aluminium  ingots,  cut  into  cubes  of  about 
\\  in.  to  2  in.  The  slime  pulp  is  fed  through  this 
mill  at  the  rate  of  14  tons  of  dry  -limes  per  hour, 
diluted  with '21  tons  of  caustic  soda  solution,  making 
the  ratio  l  ■.">  caustic  soda  solution  to  1  dry  slime. 
The  pulp  then  passes  into  the  alkali  stock  pulp  vat, 
34  ft.  diameter  by  \-i  ft.  deep,  which  is  arranged 
with  mechanical  agitation  and  lined  around  the  side 
with  aluminium  plate-.  The  pulp  is  agitated  in  this 
vat  from  '24  to  .'tli  hours,  or  until  it  is  gradually 
drawn  off  in  about  4ii  ton  charges  to  I  he  dewatering 
(ilter  box.  On  account  of  keeping  the  mill  cyanide 
solution-  in  balance,  it  is  necessary  lo  eliminati  as 
pinch  as  possible  of  the  crashing  caustic  soda  solu- 


tion from  tic  slimes  before  thej  are  transferred  into 
the  cyanide  vats  for  treatment,  and  this  is  done  by 
a  Butters'  filter  plant  equipped  with  60  leaves,  which 
are  capable  of  dewatering  270  t"ii-  of  slime  per  day. 
The  cake  when  discharged  carries 26  alkali  solution 
a-  moisture.  The  -lime  after  dewatering  How  into  a 
pulping  vat.  Hi  It.  .">  ft.  deep,  where  they  first  come 
into  contact,  with  cyanide  solution— being  diluted 
with  aboul  2  parts  of  cyanide  solution  t"  I  ol  -lime. 
A  centrifugal  pump  of  4  in.  diameter  is  used  for 
transferring  the  pulp  into  the  cyanide  treatmenl 
vats." — Mining  and  Engineei-iuy  World,  June  6,  1914, 
p.  1070.     (J.  C.) 

Magnetite  Anodes  —"We  have  several  times 

mentioned  the  new  development  of  magnetite 
electrodes,  unaffected  by  oxygen,  chlorine,  or  S04 
ions. 

The  process  of  manufacture  of  these  anodes  from 
fused  magnetite  is  kept  secret,  but  the  following  is 
taken  from  II.  Specketer's  I'.  S.  pat.  931,513.  This 
patent  i-  assigned  to  the  Oriesheim  works  : 

I  have  found  that  when  1-V.O  is  melted,  oxygen 
escapes  and  Fe304,  together  with  a -mall  proportion 
of  FeO  are  formed.  The  presence  of  this  FeO  is 
objectionable  for  two  reasons — first,  it  causes  the 
electrodes  to  break  on  the  setting  of  the  melt  forthe 
reason  that  the  protoxide  does  not  crystallize 
uniformly  with  the  magnetic  oxide,  second,  the 
product  will  nut  resist  chlorine  or  anodic  actions 
during  electrolysis,  ami  i-  dissolved  b\  them  so  that 
after  a  certain  time  Che  electrodes  become  ineffective. 
To  obviate  these  defects  and  to  convert  the  FeO, 
formed  during  the  melting  of  the  Fe.u.  as  aforesaid 
into  Fe3Oj  I  add  to  the  mixture,  while  in  a  molten 
-i  ate,  a  -mall  quantity  of  unmelted,  finely  pulverized 
Fe.,0:;,  which  unites  with  the  FeO  to  form  Fe_;Uj,  so 
that  the  entire  mixture  will  be  of  the  same  com- 
position. The  proportion  of  pulverized  iron  oxide 
must  be  at  least  suiiicient  to  convert  the  whole  of 
the  existing  protoxide  into  magnetic-  iron  oxide,  hut 
an  excess  of  the  Fe.,0:.  is  not  objectionable  because 
it  dissolves  in  the  melt  in  a  uniform  manner  ami 
crystallizes  homogeneously.  The  oxide  of  iron 
(FeoO:;l  added  to  the  molten  mixture  being  in  an 
unmelted  condition,  and  such  addition  preferably 
occurring  when  the  mixture  is  removed  from  the 
furnace,  is  not.  heated  sufficiently  to  form  the 
objectionable  FeO.  In  lieu  of  iron  oxide  other 
oxides  which  combine  with  ferrous  oxide  (FeO)  to 
form  a  compound  which  dissolve-  in  magnetic  oxide 
lI'i'Oj  to  form  a  homogeneous  crystallizing  melt, 
-uch.  for  instance,  a-  sesquioxide  of  chromium 
(Cr203),  which  combines  with  FeO  to  form  iron 
chromite  (FeO.Cr203),  oi  sesquioxide  of  manganese 
(Mn.,0;ll,  which  combines  to  form  iron  manganite 
(FeO.Mn.jt >..),  may  be  used.  The  homogeneous 
crystallizing  melt  thus  produced  i-  poured  into 
moulds,  idoseil  at  the  bottom. 

The  mass  s  riidifiea  gradually  from  the  outside  so 
that  a  rigid  layer  is  first  formed  in  the  exterior. 
which  layer  gradually  increases  in  thickness  toward 
the  centre  of  the  mas-.  When  such  layer  has 
reached  the  desired  thickness,  the  remainderof  the 
ll uid  contents  of  the  mould  is  returned  to  the  melting 
vessel  to  be  used  for  a  new  charge.  The  mould  is 
then  opened  and  t  he  electrode,  which  is  closed  at  it- 
lower  end,  is  removed  and  allowed  to  cool  slowly. 
The  cooled  electrode  may  for  the  purpose  of  in- 
creasing its  conductivity  be  provided  oh  its  inside 
with  a  coating  of  metal  applied  by  electro  deposition 

or  otherwise,  or  a  bar  or  rod   of  g I   conducting 

metal, -uch,  for  instance,   as  copper,  nickel,  or  tin- 
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like,  m  ty  ba  introduced  into  the  central  part  of  the 
-in^~,  while  it  i-  still  liquid,   so  t  Iim i   the  bar  or  rod 

will  form  an  i gral  part  "t  the  electrode  when  the 

in  i^  i-  completely  solidified. 

In  practice,  however,  the  weight  of  a  large  au  ide 
made  wil  l>  a  solid  b  ir  forming  Hie.  core  would 

h  illow,  n-  described  in 
the  patent,  and  the  interioi   of  the  anode  is  electro 

heavily,  and   copper  i tacl    strips  cemented 

on      The  anode  walls  are  about  1  in.  thick.       These 

strip*  may  be  seen  coming   from  the  t  ip  ol 

i    on.      ["his  plating  musl  be 

lie  ivy  and    uniform    throughout    the   length  ol  the 

.1  lisrwise    ton    great    a    proportion   ol    the 

current   goes   oul    through    the  top  of    the    anode, 

giving  excessive  currenl   density  at  the  tu|>  ol  the 

i-itliole.      The  anode  weighs  35  lb.,  the  joint  will 

-i  i ii  1  u  pull  ni  about  350  pounds. 

1 1,  i-  mi  lerstoo  I   thai   a    small  amonnl  of  sil 

beneficial    in   making   these  electrodes,    so    that  in 

netl  Kin  Tinto  cinder  i^  s  lid  to  be  used 

basis  of  them.     Po«sibly  this  silica  is  effeel  tve 

imbiuing  with  the   FeO.      Contrary  to  popular 

inignetite  in  ~ . i i < I  to  mell  al  easily  attained 

temperatures,    about     1350    C.       Although    highly 

mi     in    chemical    rosion,    the    anodes   are 

•  •\i  reinely  subject  to  damage  from  sudden  alterations 
in  temperature. "' — Eng.  and  Mining  Journal,  April 
25,  191  I.  p.  870.     (G.  H.  s.) 

Orb  Sampling  vnb  Weighing  itthh  Nipissing 

M  i  p.i,      "Si  iiipliug  of   ee  I   uonl  inues  to  lie  a 

I  que  I  ion  i ng   in  itulliu  gists  ;   i  li ti  its  ol 

the  bullion-pluH-tailiugs  method  foi    arriving  al   the 

ore  < tent.,   iiinl    the   direel  sampling    method,  are 

still  argued  \n  example  of  one  mill  where  actual 
weighing  and  sampling  are  insisted  upon   will  be  of 

The  neu  low-grade  mill  of  the  Nipissing  Mining 
■Co.,  al  Cobalt,  Ontario,  has  facilities  for  accurately 
weighing  and  - ; 1 1 1 1 p I i 1 1 ^;  every  pound  of  ore  thai 
comes  into  it,  Ore  from  the  various  mines  ..i  the 
company  comes  into  a  l>in  al  the  mill.  Prom  thi> 
inn  ii  is  drawn  into  cars  which  hold  about  20  en.  ft. 
each.      These  cars  are  taken   to  n   platform   Bcale, 

where  :m   operator  balai a  the  load   and   turns  a 

which  punches  in  a  card  both  the  gross  weigh! 

1 1 1 '  I  the  tare,  oi  car  weight.      The  operator  has  no 

'thing  whatevei  to  do  with  the  actual  figures  "i  the 

liing.     He  simply  balances  the  scale  and  |ii In-* 

the  card.     The  Kguras  are  n ded  anl atically. 

Moisture  samples  are   taken   from   ti to  time,  so 

that  its  percentage  is  known.    Thus  the  weight  ol 

ore  going  into  ilie  mill  i-  • uratelj    known  and 

i ecorded. 

\i  this  mill  il re  is  crushed  in  a  canstic-soda 

solution,  then  automatically  sampled  before  going 

to  the  desulphurizing   pr ss  desoribed   bj    James 

Johnston.  Pulp  i-  sampled  by  cutting  the  stream 
ever]   -is    minul ■•■    -     il    corner   into  the  collecting 

i  mi  Km.      Sh iln-  solids  iii   this  pulp  are  all  liner 

than  200-mesh,  and   there  is   yanide  or  other 

solvent  in  the  solution,  an  accurate  sample  is 
assured.       With    the    weights    and    samples    thus 

secured,    an    exi lingh    close  estimation    of    the 

■  il  hi intenl  i-  made,  which  i-  chargeil  againsl 

i  he  mill. 

Weights  Becnred  by  the  scale  method  are  •  I 
against  those  made  by  specific-gravity  estimations 

,n  i  he  pi, mi .   bnl   by  re  i  trying  -| ific 

gravity  of  the  ores,  which  diftei   widely,  this  latter 

method  is intirelj  reliable      In  one  month  the 

specific  grai  ity  may  be  J  6,  «  bile  in  the  nexi  ii  may 


rise  t.i  -J-S.      This  bIiows  the  danger  of  using  the 
gravity  method  constantly,   with  an  average 
calculated  specific  gravity  of  solids.      Serious  error 
might  result  under  such  circumstances. 

I!  ■-!  lue  samples  are  taken  from  the  Gltei   ta 
the  time  of  ii-  discharge.       A    number  of  cuts 
made,  and   these  are  all  mixed  to  make  the 
sample      li  will  be  seen  thai    through   these  careful 
weighings  and  samplings,  an  accurate  knowledge  of 
whal    i-   going  in  and  orfl   ..i  the  mill   is  obtained. 
The  bullion  production  must  check  with  the  ai 
indicated  by  «  eighing  and  sampl 
chanc  kind    i  o  pass  undetected. 

\i  ill  •  high  grade  mill  of  tin 1,2an3  e* '"  more 

-i  i  ingenl    mi  thods   follov  ed,      TI nl  ii 

tonnage  of  this  mill,  averaging   about  .'."iim  oz.  -iUer 
pei  !  in,  i-  ienl  to  an  outside  sampling  plant,  where 
ii   i-  crushed,  weighed  and  sampled   by   machinery 
especially    adapted    for    such    work.       (Ire.    then, 
delivered  to  the  mill,   musl    he  accounted  foi  in  its 
entire  silver  content,  either  in  bullion  prodn  ■ 
in    the    tailing.       In   neither    of   tins,-   planU 
estimations  countenanced.       Tonnages    arc 
weights  by  scale  and  contents  are  by  actual 
corrected    by    mosl     careful     methods,    mi 

samples, i  eel  ly  i  aken."  —  Kngi     rrini  and 

.'.  .Inn-  27,  191 1,  p.  1298      ■•;.  II    - 

MINING. 

llIVETLESS    CONNECTION    POR    Si  i  i  i.    SETS       "A 

socket  rnnnccii.nii.il  ~i i-i-l  I  beams  has  I n  devised 

by  Weslej  Wait,   Newhurgh,  N.N'.     The  Inn 

member  m  cap  lias  ii-  flanges  slol  I 

notch  -"  eul  in  the  top  of  the  post  and  in  tin 

•  ■  w.-li  as  in  i ve  a  length  of  the  web;  the 

joint   i-  made  by  slipping  il ap  into  the  notch  in 

ihc  post      Loads  up  in  15,000  lb.  were  appl 


'  --- 


•i  i  ^  I3i3> 


loading  blocks  al  the  quartet  points  ..i  the  cap,       ' 

no  w.-ak  i of  the  connection  was  evident,  althongh 

the  yield  point  of  the  caps  was  passed. 

The  joint  is  thought  to  hat  e  | ibilil  iea  foi 

steel  mine  sets,  particular!}  on  a ml  of  the  quick 

in--,  .in.l  ease  .,i  connecting  up." 
Ma]  28,  I'll  l  Knjiuetring  am 
.1 20,  191  I.  |.    1246.     (G.  II.  S.) 

China's    New    Mining   Rroi'i.atiui 

governn i  •■!  the  new  Chinese  republic  i-  Btarting 

mil  to  build  a   linn   foundation   for  inline  national 
prosperity  bj  adopting  new   and  liberal  regulations 
governing  mining.     Under  the  empire,  minim] 
othei   industries,  was  hampered  by  excessive  Uxa 
i  inn   mi. I    prohibitive   regulations.     The  minii 

,  mill   n. M    be  developed   withoni   tlie  aid  of 
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foreign  capital  and  foreign  enterprise,  but  conditions 
have  lieen  Mich  in  the  past  that  neither  were 
attracted.  The  new  regulations,  it  is  stated,  will 
give  full  protection  to  investors  and  will  permit  of 
free  and  untrammelled  entry  of  foreign  capital  for 
the  development  of  the  country's  mineral  resources. 

An  important  change  has  been  made  in  i he  law 
regulating  the  acquirement  of  mining  lands.  Vccord- 
o  the  laws  oi  the  empire,  the  owner  of  the  sur- 
face owneil  the  mineral  beneath,  which  made  the 
acquirement  of  mining  privileges  uncertain  and 
expensive.  Under  the  new  law,  the  mineral  is  the 
property  of  the  state,  and  the  owner  of  land  and 
siirfai-eiinpiiiveiiient-cann.it  hold  up  mining  opera- 
tions by  demanding  exorbitant  prices  for  his  land, 
hut  is  required  to  -ell  at  current  market  rates. 

The  new  area  of  a  mining  property  is  In  sq.  li 
(about  1  sq.  mile)  for  coal  lands  and  5  sq.  li  for  other 
mineral  lands.  Still  larger  areas  may  he  obtained 
by  mining  companies  by  applying  to  the  Minister  of 
Commerce  and  Industry  provided  he  considers  it 
advisable.  Under  the  old  law  the  area  was  -mailer. 
The  tax  on  mineral  output  has  been  reduced  from 
5%  and  10  to  from  1  to  1*5%.  The  country  lias 
been  divided  into  eight  mining  districts  to  which  will 
be  attached  Chinese  and  foreign  technical  experts. 

The  development  of  mining  in  China  from  its 
present,  si  ate  of  insigniiicance  will  open  a  large 
market  for  mining  and  metallurgical  machinery  and 
equipment.  A  new  held  will  also  be  presented  for 
legitimate  investment  in  mining  enterprises."'  — 
Mining  and  Engineering  World,  June  13,  1!)14,  p. 
(J.  (J.) 

To  Lessen  Mining  Perils.— "Guaranteed  to  dis- 
cover the  presence  of  lire-damp  in  mines,  a  remark- 
able invention  was  recently  introduced  to  a  gather- 
ing of  colliery  and  other  engineering  experts.  The 
inventor  is  Mr.  Alfred  Williams,  an  Oswestry 
scientist,  but  the  instrument  has  been  perfected  in  a 
little  laboratory  in  London.  Prof.  Silvamis  P. 
Thompson.  F.R.S.,  and  l»r.  J.  Erskine-Murray, 
F.K.y.E.,  hie  te-teil  the  invention  and  pronounced 
unreservedly  in  its  favour.  Messrs.  Smillie  and 
Brace  declared  it  to  be  the  kind  of  thing  miners  have 
been  wanting  for  many  years.  Mr.  Brace  went  so 
far  as  to  appeal  to  colliery  representatives  present  to 
give  Mr.  Williams  their  support,  and  Mr.  Smillie 
hinted  that  it  might  prove  advisable  for  the  Govern- 
ment to  compel  tile  Use  of  the  lire-damp  detector  in 
liery  nunc.  Like  n  o-t  of  the  inventions  \\  hich 
have  revolutionised  industries  the  Williams  "metha- 
nometer  "  is  remarkably  simple  in  construction  and 
'ion.  On  a  table  heside  Lord  Ninian  Crichton 
Stuart,  M.  I'.,  who  presided,  stood  a  box  less  than  a 
fool  square.  From  it  cane  a  few  feet  of  wire  en- 
cased in  maize  like  material,  which  covers  the  wire 
elephone.  At  the  other  end  « > I  the  wire  was  an 
electric  torch.  A  few  inches  away  lay  a  cylinder 
containing  soi leadly  fire-damp  from  a  Monmouth- 
shire colliery.  The  inventor  touched  something. 
The  lire-damp  was  turned  on.  In  the  same  instant 
a  bell  i  in j  mi  indicate  the  presence  of  the  gas,  and  a 
hand  on  the  dial  showed  the  quantity.  Not  only 
will  the  methanometer  disclose  lire-damp,  hut  it  will 
indicate  the  presence  of  the  vapours  of  petrol,  ether, 
benzol,  and  methylated  spirit.  Dr.  Erskine-Murray 
declared  it  will  even  tell  whether  a  man  has  been 
spending  his  time  in  the  bar.  Mr.  Williams  has 
utilised  the  well-known  virtue  of  platinum  black, 
which  exhibits  a  rise  in  temperature  in  the  presence 
of  lire  damp.  He  has  overcome  the  difficulties 
formerly  found   attending   its   use   by  an    ingenious 


application  of  the  principle  of  the  thermopile,  s„  that 
directly  the  platinum  black  detector  responds  to  the 
lire-damp  a  galvanometer  actuates  a  pointer  that, 
traversing  a  scale,  minutely  calibrated  by  mean  o 
mine  gases,  shows  at  a  glance  to  a  fraction  the  per- 
centage of  lire-damp  in  the  pit  atmosphere.  The 
apparatus  can  he  made  so  small  that  it  can  beheld 
in  one  hand,  or  the  scale  and  pointer  ma\  be  fixed  at 
any  distance  from  the  detector.  Thus  the  dial  may 
be  in  the  mine  manager's  office  and  the  detectoi 
down  in  the  mine,  or  it  maj  be  earned  entirely  by 
the  miner.  Prof.  Thompson  told  the  audience  thai 
the  instrument  would  register  fire-damp  down  to  as 
small  a  quantity  as  1%.  '  When  we  have  its  records 
compared  for  some  time  with  the  barometric 
records,' he  said,  '  ii  may  he  even  possible  to  know 
the  probabilities  of  explosions,  which  at  present  we 
are  as  little  able  to  predict  as  we  are  earthquakes.' " 
—  Tin  Scienci  and  Art  of  Mining,  duly  18,  1914, 
p.  5*3.     (J.  C.) 

Concrete   Head-Frame.— «■  The  No.  1  vertical 

shaft  at  the  Perseverance  mine  of  the  Alaska  Gas- 
tineau  Mining  Co.  has  a  total  depth  of  l, .",44  ft.  Tin 
collar  of  the -halt  has  an  altitude  of  2,300  ft.  above 
sea  level.  The  shaft  is  intersected  by  the  Alexander 
cross  cut  at  a  depth  of  905  ft.,  and  tiie  main  hoist,  i- 
built  on  this  level  in  a  station  cut  in  the  foot-wall. 
The  ropes  from  the  drums  pass  up  a  raise  and  under 
deflecting  sheaves,  then  up  the  ladder-way  compart 
nient  of  the  shaft  and  over  the  main  sheave  wheels 
near  the  top  of  the  reinforced  concrete  head-frame, 
and  then  return  to  the  cages. 

Owing  to  the  collar  of  the  shaft  being  on  a  hillside 
and  also  at  this  elevation  a  very  heavy  snowfall  being 
experienced  during  the  winter  months,  a  reinforced 
steel  and  concrete  head-frame  was  designed,  in  which 
the  sheave  wheels  are  placed  at  a  sufficient  height  to 
provide  a  safe  margin  for  over-winding. 

In  building  the  concrete  head-frame  all  lumber  for 
forms,  cement,  and  sand  was  hoisted  up  the  shaft 
and  the  rock  was  taken  from  the  hillside  nearby  and 
washed  before  using.  A  small  gasoline  mixer  was 
used  for  mixing  the  concrete.  The  mixture  was  I 
of  cement,  3  of  sand,  and  -"i  of  rock.  The  mixer  was 
placed  on  the  hillside  near  the  rock  pile  at  asiifn- 
cieni  elevation  so  that  the  concrete  from  the  mixer- 
was  wheeled  along  a  scaffold  and  dumped  into  the 

forms  and  t ped.  The  reinforcement  used  consisted 

of  old  12  lb.  rails  and  worn  hoisting  cable.  The  walls 
of  the  bead-frame  have  a  thickness  of  2  ft.  t>  in.  at 
the  base,  and  taper  to  1  ft.  at  the  top. 

After  the  concrete  bad  set  a  few  days  the  forms 
were  removed  at  the  back,  and  a  dry  wall  consisting 
of  large  rocks  was  built  up  to  a  height  of  about 25  ft. 
Loose  '.'ravel  and  rock  was  then  slniced  down  and 
placed  at  the  back  of  the  head-frame  to  a  depth  oi 
about  25  ft  ,  giving  it  a  batter  from  the  head  frame  to 
the  hillside,  so  a-  to  take  op  the  heavy  snow  pres- 
sure "  C.  T.  -I  tCKSON.  -Mining  and  Sri,  ntific  Pn  w, 
duly  is,  11114,  p.  99.     (G.  II.  8.) 

Dip    CHART. — "The    writer    has    observed    that 

- confusion    is    experienced    by    many   mining 

engineers  in  making  vertical  sections  of  ore 
deposits  in  mining  properties  which  they  have 
examined,  hence  it  occurred  to  the  writer  that  the 
accompanying  diagram  may  be  of  use  to  others  who 
at  times  may  be  called  upon  h>  prepare  numerous 
sections  For  example,  a  great  mass  of  data  on 
-trike  and  dip  of  ore  ho. lie-  i-  collected  underground 
in  separate  shafts,  on  different  levels,  drifts,  cross- 
cuts, raises,  winzes,  etc.        In  assembling  these  data 
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and  preparing  vertical  sections   the  various  dips  of 

the  deposit  are  frequently   plotted  just  n~  1 rded 

nil    i-  thai  a  deposit,  which 

im  i  lie  surface  to  t  lie  lowesl 

level,  app  I  ical    seel  ion  as    i  Beries  of 

disconnected  fissures   having  dips  ranging  fr i   to 

nn  .  'J'his  is  due  to  the  facl  thai  observations  are 
taken  in  various  parts  of  the  mine  and  the  plane  "t 
the  vertical  section  is  rarely,  if  ever,  al  right  angles 

in  the  strike  "i  the  vein  throughout  the  com i  its 

dip  plane. 

Fig    I  represi  n 
plotting  a  vertical  section  of  the  same  vein  where 
ions  liave  I n  taken  at  different  levels  on  a 


putations  if  the  sections  are  numerous.  The 
accompanying  dip  chart,  Fig  '_*.  is  submitted  with 
the  hope  that  it  may  save  much  laborious  calcnla 
11..11  in  preparing  vertical  sections.  This  diagram  is 
not  original      1  >.  W.    Brunton  devised  a  somewhat 

u  thod  for  his  own   use  at  Butte,  abonl   ten 

years  ago,  and  he  now  li.i~-  in  the  process  of  manu- 
facture "  Btunton's  Slope  Chart,'  a  9  by  10  in. 
cardboard  diagram  with  a  swinging  arm   \\lii  : 

be  read  to  a  quarter  of  a  degree  and  i~  i pli  I 

dips  ranging  from  0    to  90".     This  "ill  be  ei 
ictoi  v  for  office  use. 
In  1912,  D.  I'.    Hewetl    published   a  brief  descrip- 
•A    ( iraphic  Mel  hod  for   I  >ip-  on  t  !< 


Fig.  I.    <  i  In'corrrci  w  .\\  of  Plotting  \  Vkrtn  m.  Section  oi    \  Vein. 


t. ••in  having  a  uniform  dip.     In  this  ideal  figure  it  is 

presumed  thai  each  level  intersects  the  vein  al   the 

i    represent  the  |il"t i inu  of  a 

vein  ha   mg  a   i lip  of  70    on  a    i  el  ion  I  he 

plane  "i  w  liicli  is  al  ri 

\  ein.      /.'    i  epreaenl  -    1 1 a \  ein     ii 

plot  i  ed ei  i  ion  t  he  plai i  which  intx 

strike  of  the  vein  at  an  angle  of  30°.  Observations 
of  the  dip  and  strike  ol  the  vein  were  made  on  each 
level  and  the  vein  plotted  with  ii-  actual  dip.     A" 

represents  the  sa >''n xeetly  plotted    on   ■ 

section  the  plane  of  which  intersects  the  strike  of 
the  vein  al  an  angle  a 

While  the  formula  for  determining  tin 
dip  mi  .i  \  .-in  in  be  |  ill  nil'  I  mi  b  vertical  section  may 
be   known    to   many,    this   method   of    determining 
apparent  dips  involves  a  very  tedion 


Sections,'  but   ii   i-  too  large  for  field  use,    nul  the 
i  have  5   intervals. 

dip  chai  i.   prepared  by  A.  B. 
Crosli  i/i'  t lial   it   can  convenient Ij   be 

pi  used  in    i  he  bach   of  il lin  i  •    book, 

and   il ii'i.aN  between  angles  ol  dip  of  veins 

from  80  to  90  a nly-.   II ,  intersections  with 

the  vertical  -■■.  tion  foi  veins  dipping  over  BO*  can  !"■ 

in accn l\  plotted  with  this  diagram   than  bj 

Mi.  Hewett's. ' 

Mr.  Brunton's  slope  chai  l   i-   moi  • 
eithei  Mi    Hewett's  or  the  diagram  here  presented, 
but    il  i  icable   i"   cai  ry    Mr.    Bi  unton  - 

oharl  in  the  field,  it*  nse  being  confined  primarily  to 
i  iii<  office. 

In  using  ilii-  diagram  it  ia  to  be  remembered  that 
the  angles  indicated  at  Hie  bottom  (.1)  represent  the 
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difference  in  strike  of  the  vein  it  is  desired  to  plot 
and  the  plane  of  the  vertical  section.  The  curved 
Hues  represent  dips  of  veins  (/>').  The  points  of 
intersection  of  the  vertical  lines  (above  .1)  with  the 
curved  lines  (true  dip  lines  /,')  at  the  horizontal  lines 
((')  are  the  apparent  dips  at  which  the  veins  should 
be  plotted  on  the  vertical  section.  For  example,  the 
strike  of  a  vein  dipping  sij  intersects  the  plane  of  a 
vertical  section  at  an  angle  of  25°.  It  should  be 
plotted  on  the  vertical  section  with  an  apparent  dip 
of  80°  30'." — H.  BANCROFT,  American  last.  Mining 
Engineers,  July  14,  p.  17(37.     (J.  A.  W.) 


head  are  to  retain  the  soli. I  material  and  permit  the 
passage  of  water.  Certains  rules  for  proportioning 
the  various  dimensions  are  as  follows  :— The  haunch 
distance  /.'  should  be  one-half  the  width  of  the 
opening  for  Bat  workings  or  workings  dipping  up 
to  10°  :  two  thirds  the  width  of  the  opening  forchule 
workings,  those  dipping  between  In  and  25°;  and 
the  same  for  pitch  workings,  those  dipping  more  than 
25°.  The  width  of  opening  is  designated  by  -1  in  the 
illustrations.  The  props  should  have  a  diameter  in 
inches  equal  to  their  length  in  feet  for  Rat  workings, 
one-half    greater    for    chute    workings,    and   three- 


A  Vein  with  Dip  I!  ,  Intersecting  a  Link  of  Section  at  an  Acute  Angle  A°,  is  Plotho 

un  the  Section  with  an  Apparent  Dir  C°.     Formula  Tan  C  =Sin  Au  Tan  B". 

Fig.  2.— Dip  Chart. 


Bulkheads  for  Hydraulic  Filling.— "In  the 
.anthracite  regions  of  Pennsylvania,  where  hydraulic 
filling   for  the  underground   workings  is  extensively 

practiced,  certain   types  of  bulkheads  have  be< e 

standard  for  confining  the  filling  to  its  propel  rest- 
ing place.  The  design  of  these  will  vary  chiefly  with 
the  steepness  of  the  working  ;  that  is,  the  dip  of  the 
■coal  bed.     The  particular  functions  of  such  a  bulk- 


quarters  greater  for  pitch  workings.      The  spacing  0 
i  he  [nops  across  the  opening  is  determined  as  follows 

For  Mat  woi kings,  S=^T;  for  chute  workings,  S 

jLi;  for  pitch  workings,  S=™  u  being  anderstooi 

(in      I      the  width   of  the  opening  in   feet,  //-the 
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height  "i  the  opening  in  feet,  8    the  distance  from 

-nt  r,'  '.i  centi  e  of  props  in 

For  Bat  workings,  the  method  "t"  construction  is 
shown  in  Fi^.  I.  The  props  are  securely  wedged  al 
the  top,  and  manure  01  dirl  is  firmly  packed  aronnd 

the  bottom  after  the  bottom  plank  has  I n  attached, 

to  prevent  leakage.  The  inside  ol  the  line  of  props 
i^  lined  with  I '  in.  planks  01  double  1  in.  planks,  the 
bottom,  Bides  and  tops  being  carefully  joined  or 
patched  by  shorl  pieces  of  board  nailed  to  the  main 
boarding  and  the  Bolid  coal  or  pillar.  For  the 
steepei  ol  the  Hal  workings,  a  hay,  straw,  burlap  or 


-lmrt t--i  possible  period  ol  time.  Where  the  inclina 
lion  nt  the  work  i-  I*  "i  more,  manure,  straw  oi 
hay  i~  placed  between  the  i  »■•  courses  of  boards  as  a 
screener,  ami  in  many  places  a  dry  wall  i-  constructed 
in  ; i ■  ■  t  Bomeu  lial  as  a  niter. 

A  typical  bulkhead  for  a  pitch  working  is  shown 
in  Pig.  :s.     The  spacing  rule  in  such  cases  may  call 

fni  i •  •  props  than  can  I"'  inserted  in  one   row,  ami 

therefore  a  second  i"«   becomes  n ssary.     The  V 

form  Bhown  in  Fig  '■'•  i-  one  intended  t ■  ►  resist  the 
highest  pressures.  The  construction  Bhown  in  Fig.  _' 
\<  also  applicable,  using  horizontal  limbers  hitched 


'w  Screens  , 


tig  » 
bulkhead  fqr  dip  of  2s*up 


•"flONl      tLCV^TlON 


BULKHEAD     ^OR    DIP    OF    23    UP 

./  Filling 


:..ili  packing 

is  inserted,    i     mown,  tl bjeol  "t  eithei   method 

,  avoid  excessive  lij  dranlic  head 
The  met  In  el  of  constructing  a  I  ml  kin-  nl  tin  a  chute 
working  is  Bhown  in  Fig.  2.     In  -..tin-  cases  buttress 
props  are  ad\  intageom    1 » ■  linage  should  b 
by  ilm  n-.'  •'!  a  trough,  at  illustrated,     lie'  chief 

•■■   ill    I  hi-    I  I. illull    lie   I  hO  I    i-    I  In-   t:i' 

rendered   available   foi    use  again   in  the 


into  tie-  kins  foi  reinforcing  put  poses 

Where  the  \   I i*  nseu,  a  layer  ol  fine  manure 

and  dirt  is  placed  as  a  bedding  foi  the  ih-i 
timbers   ri    the   bottom   hitches.      The   planking   is 
placed  vertical,  with  aa  few  nails  as  possible.    Fig.  ■• 
alternative    method    "t    arranging    the 

rhe  f  a  acreener  and  a  dry-wall  filler 

is  important  «  ith  pitch  woi  1. 

inently  desired  instead  »i  timber, 


anil  M,.*/i 


the -i  common  ioi hi  of  bulkhead  Iteing  ili.it  ol  n 

full-struck  arch,  with  radius  equal  to  the  width  of 
ih--  opening,  the  thickness  ..t  the  bulkhead  at  the 
■haunches  being  equal  to  one-third  o(  the  height,  and 
the  crown  equal  to  one-sixth  of  the  height.  These 
■conditions  are  illustrated  in  Fig.  5.  Dry  wn 1 1  -  are 
also  used  for  bulkheads,  and  offer  the  advantage  of 
■being  both  a  filter  and  a  retaining  wall  at   the  same 

time.   Concrete  hulkh Is  have  been  tried  ami  found 

advantageous  where  great  pressures  are  encountered 
and  timber  1-  expensive."'  Engineering  and  Mining 
Journal  (Bull,  tin  •;<>,  I'.s.  Bureau  of  Miuex),  July  Is, 
1914,  |.    II...     ii :.  II    S 


MISCELLANEOUS. 

A  New  Porous  Minkkai,  Filter. — " The  new 

porous  mineral  septum   termed   '  Filtros  '  has  such  a 

combination  of  remarkable  properties  that,  although 

'•'it  recently  developed  and  marketed,  it  has  aroused 

a  widespread  interest   among   mining,  tallurgical 

and  chemical  engineers.  '  Filtros :  possesses  many 
of  the  properties  which  are  required  of  a  filtering 
medium  to  make  it   adaptable  to  a  great  variety  of 

mercial  nitrations  of  gases  and  liquids.       It  is  a 

white,  rigid  ware  composed  principally  of  silica,  and 
is  unaffected  by  acids,  weaker  alkalies  and  chemical 
solutions.  The  pores  are  so  minute,  in  the  liner 
grained  ware  especially,  thai  they  do  not  permit  the 
linest  particles  to  penel  rate,  but  tire  so  numerous  as 
to  allow  it  tree  passage  of  the  liquid  or  gas  to  be 
filtered.  The  porosity  is  exceedingly  uniform 
Temperatures  np  to  1800  F.  do  not  affect  it.  This 
is  a  valuable  asset  in  the  filtration  of  many  gases 
and  smelter  fumes. 

Although  ■  Filtros  '  has  been  manufactured  on  a 
commercial  basis  for  but  a  few  months,  a  number  of 
installations  of  from  ti  to  S  months'  standing  have 
been  made  possible  by  the  accumulation  of  small 
numbers  of  perfect  tile  resulting  from  the  extensive 
research  woik  m ssary  for  its  commercial  produc- 
tion. These  installations  tne  giving  excellent 
results  j,,  the  liltration  of  acid  and  of  chemical 
solutions,  reducing  the  time  of  the  operations  in 
some  cases  by  half  and  producing  a  filtrate  of 
greatly  increased  clarity. 

The  method  of  producing  '  Filtros  '  was  discovered 
by  J.  E.  Porter,  of  Syracuse,  X.Y.,  after  consider- 
able research  work.  Broad  patent  claims  have  been 
.allowed  which  have  been  assigned  to  the  General 
Filtration  Co.,  Inc..  vhich  company  has  also 
acquired  a  number  of  other  patents  on  filtering 
devices  and  the  use  of  a  porous  mineral  medium  in 
some  of  the  industrial  arts  l~nder  arrangements 
with  the  Harbison-Walker  Refractories  Co.,  this 
concern  has  developed  the  commercial  production  of 
Kilt ims  and  manufactures  it  on  the  order  of  the 
General  Kilt  ration  Co.,  Inc. 

'Filtros'  is  made  in  a  standard  tile  12  by  12  by 
\\  in.,  which  is  a  comenient  shape,  admirably 
applicable  to  the  majority  of  industrial  operations 
These  tiles  are  of  excellent  hardness  .and  physical 
strength,  ca|iable  of  withstanding  the  weight  of 
several  hundred  pounds  when  supported  on  .  in. 
hearing-  A  variety  of  shapes  also  are  possible  for 
devices  of  various  designs.  Tile  of  practically  anj 
grade  of  porosity  can  be  made  and  all  grades  are  of 
exceptional  uniformity. 

The  uniformity  of  the  tile  is  illustrated  by  the 
following  air  rating  tests.  These  show  the  number 
of  cubic  feel  of  air  per  square  foot  of  area  per 
minute  that  pas-  through  the  standard  tile,  \'.  in. 
•  hick,  at  the  •■i\en  pressure:  — 
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An  indication  ol  the  free  passage  ol  at. 
low  pressure  is  also  made  evident  by  these  tests, 
these  qualities  of  uniformity  and  free  porosity  will 
bear  emphasis,  particularly  importanl  as  they  are  in 
problems  involving  aeration  and  agitation.  Coupled 
with  the  property  to  resist  hi,,),  temperatures,  this 
remarkable  uniformity  suggests  the  application  ol 
'  1-iln...  ware  in  the  broad  lield  of  bag  house 
practice  : 

Of  the  many  im rsion  tests  made,  the  few  given 

here  will  be  of  im  ei  esl 
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Solution. 
Sulphuric  acid 

Nitric  acid     ... 

Hydrochloric  acid 

Watei 

Sulphuric  acid 

Hydrochloric  acid 

Nitric  acid     ... 

Potassium  cyanide  50 

t  Potassium  cyanide  25 

l  Calcium  hydrate         ...     Saturated 

|  Sodium  chloride  ...  13      i 

\  in  ii  n  uiiu  in  chloride   ...  15 

I  Ammonium    hydroxide  1      I 

other  tests  prove  the  resistance  of   'Filtros'  to 
organic  acids  and  solvents  as  well. 

Engineers  and  metallurgists  com  routed  by  difficul- 
ties in  problems  of  filtering  liquids  and  gases,  as 
well  as  in  the  problems  of  cyanide  and  dotation 
processes  requiring  agitation  and  aeration,  will  in 
many  cases  find  the  solution  in  a  porous  medium 
having  a  combination  of  the  many  \  al liable  propel 
ties  of  •  Filtros.'  "—Mining  and  Enginei  ring  World, 
Aug   15,  1914,  p.  292.     (J.  C.) 


Abstracts  of  Patent  Applications. 

(C       549/13.      Uexander  Fraser.     Improvi 

the  extraction  of  precious  metals  from  etc-. 
17.11.13. 
This  specification  describes  ami  claims  a  cyanide 
treatment  ol  linelj  crushed  ore  which  comprises  the 
circulation  and  agitation  'it  the  pulp  either  in  the 
presence  or  absence  "t  mercury  and  Ice!  salts.  Zinc 
plates,  either  plain  or  with  an  amorphous  coating  of 
lead,  mercury  oi  copper,  bo  the  precipitation  of  the 
precious  metals  ate  immersed  in  the  pulp. 

(C.)   352/14.    F.  Picone.   Ore  concentrators.    17.8.14. 

This  patent  application  is  for  an  ore  concentrating 

table  having  a nberol  parallel   riffles  running  at 

about  30  degrees  with  the  length  of  the  tables. 
These  riffles  ate  crossed  by  othet  riffles  al  right 
angles. 

These  two  sets  of  riffles  an  so  arranged  that  

takes  the  heavy  product  across  the  table  and  dis- 
charges  if  on  the  side,  whereas  the  lighter  product 

.ii  i  ied  down  to  the  fool  ami  to  1 1 i  her  side  of 

the  table. 


mil  "I  I  !<■   C/iemiral,  Metallurgical  mil  M, 


■  I, l  of   •'■■ml,  Mr 


I  nderneath  1 1 1 i~  table  is  u  ilevice  for  pulsating  air 
through  lml>--  in  the  bottom  of  the  table,  thns  pul 

sating  ilf  Ij    ol  01  ible.     The  whole 

able  is  reciprocated  lengl  li«  ise. 


Selected  Transvaal  Patent  Applications. 

Ilinir.i.    i"    Chemistry,    Metallurgy     ixn 

Mr 

-ompil I      II     M     Ki-.  ii.  F.M.I  liarl   [list  I'   \ 

i  I. milium.  Johannesburg     Mi 

In    this   list    (P)    in ■  •'•• 

unpleti    specification.  '/'In    num- 

/,- ,    yirrn    is    tlmt    oj    tin     specification,  th-     nam* 

that  ..I   ii,,    applicant,  and  tin    'lull    that  of   filimj.) 


(P.)    326  1 1.     Kenneth  So rsel    Bell  I  I  ,  G ge 

Gilberl  Cartel  12).  \n  improved  shovel  for  manual 
use.     18.7.14 

P  i     ::r,  l  i      Sydnej    Kdward    Thacker    Bwing. 

huprovei t-  i"  jockeys  or  rope  ^rip-  foi    line  in 

i 'hauical  haulages  and  the  1 1 !<••.     20.7.14. 

P        328  l  i       Waltei    .lames   i ' sei        Vu    ini 

proved  valve  motion  for  steum  locomotives,  recipro 
cal  in'.:  iteam  engines  and  t  he  like.     20.7. 14. 

129  i  i  Jean  Harle.  Detonating  fuse. 
21  'Til 

[V  i      330  I  I.      The   Skefko  (South    Afi 
Bearing  Company,  I.hihi  •  I  ( l .,  Percj    Atkinson  (2). 
Improvements  in  And  relating  to  rope  idlers  and  the 
like.     JI7.li 

[P        331   I  i       Ln  Iwig    Knipp.      Kail    fastener. 
21.7.1 1. 

(P.)    332/1  I      Joseph  Gouldie      Improve lit*  in 

eitbei  aide  brakes,  combining  hand  level  action  »iili 
continuous  brake  mechanism  for  railway  wagons  and 
hi  her  vehicles.    22, 7. 1 1 

P      333/14,    James  Edward  Chard.     Vu  improve- 

ni  in  spray  nozzles,     _':>.T.  14 

P        33  i/1  i       William   Charles   Stephens.      Im- 
provements   in    "i    connecteil    with    rock     drilling 

In.,.-      23.7.14 

I  P,  i     336  1 1       William   <  Diaries   Stepbe  I  m 

provements  in  valve  geai  foi  rock  drilling  ami  like 
iiiai'hines.     23. 7.14. 

.;   I  I        Charles     William     Duwsett.       In. 

provements  in  am atic  regulator  foi dassiliei 

27.7.1 1 

p       338  I  l      I  rlyn    Clifton    Tainton.     Improve 

inents  in  the  electrolytic  < verj   "i    melah    from 

theii  -i. Im  inn-,  ami  in  apparatus  therefor.     -'77.ll 

i  ii!       Sidney     Thorn  is    rJolliiignm     il  |, 

Harr\    Percj    1 1  in  1-1   l2|       Vutoinalii'  self  conplings 

bnlTei  foi  n n  railwaj  rolling  stock  and  the  like. 

29  7  i  i 

p        .ii  ii      Orenstein  Koppel,  Ltd.    1  .   Martin 

Improve nts  in  and  relating  to 

axle  bearings  for  trucks  and  the  like.     30.7.14. 

(P.)    342  I  l.     i  'hail--  Beunett.     Improvements  i" 
the  iiianufactnre  of  bricks,  ti  neks  ami 

the  like      .niT.II. 

.i  :  l  l  Kenneth  Bertram  La nt.  Im- 
provements in  securing  rollnrs  or  1 1 U>-  parts  to 
shafts.     30.7.14. 


'    |      :U4  14       The   Vulcan    Foundry,    Ltd. 
William  Collingw I  (2).     Improi  ements  in  or  relat- 
ing to  rii  el  ing  machines.     30.7. 1 1. 

P.)  :u".  14  Jessie  Clark.  An  i m j.i ..v .-.l  dust 
uollectqi  for  machine  drills  in  n-e  in  mine*.     :U.7.I4. 

346  I  I.       \i I  ^  .in    Addison.     Process  ol 

hydro-curl *.     ::i  7  I  I 

P  :;iTI4.  Moses  Mittledorfei  Man-use.  Sani- 
tary closets  and  the  method  of  treating  the  deposits 
n-ual  in  tlie  proper  use  thereof.     1.8  14. 

r       :iis  14.     Arthur   Eli   Abraham* 
Klahn  (2)      A  --If  opening  gate.     5.8.14 

P  |  :ti!i  1 1.  \l»  \  n  JacnbiiM  I  ra  iiei*  \  new 
iiini  improved  method  of  automatically  locking 
lialconj  gates  ol  railway  vehicles.     5.8  14 

(P.)  355  14.  Frederick  Victor  William  Swanton. 
Improvements  in  power  producing  apparatus, 
20.K.14. 

C        359  i  i       John    Wilkinson   Kirktand.       [in 

provi it-  in trolling  means  i lectric  motors, 

21.8.14. 

i  .  10  1 1       John    Wilkinson    Kirkland.      Im- 

provement!  in   metallic  resistances    foi     use   in    the 
-1 1  controlling  means  ol  electric  motors.     21.8.14. 

r       361  14.     James    Ha  -     .J. •ton      Im- 

proved appliances  foi  locking  nuts  or  bolts,    22.8  Ii 

r      36  ■  i  i     I  '  iderick  \\  illiam  Lace    I  .  William. 
Pal  rick  Cowan  (21.     luiproieiiienls  in  water  supplj 
ing  means  foi  rock-drilling  machines  to  prevent  the 
formation  of  dust  when  drilling.     26  8  li 

P  368/14.  Kdward  Do«ser.  Warning  -i-tial 
device  for  mine  hoisting  machinery.     29.8  1 1. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
November  21st,   1914. 

Tin'  Ordinary  General  Meeting  oi  the 
■  d  -  held  in  the  Soutli  Africa  □ 
School  "t  Mint's  Building  on  Saturday, 
2Ut  November,  Prof.  G.  H.  Stanley  (Pre- 
sident) nt  tlh:  chair.  There  were  also  pre- 
sent :  — 

if,  Members:  Prof.  J.  S.  Cellier,  Messrs". 
il  n  is,  -l  Watson,  H.  A.  White  (Mem- 
bers of  I  ouncil),  W.  Beaver,  T.  X.  Dewar, 
J.  M.  Dixon,  H.  W.  Gill.  S.  Newton,  J.  A. 
Tavlor,  \.  Thomas,  W.  E.  Thorpe,  and  E. 
M.   Weston. 

7  Associates  and  Students:  .Messrs.  W. 
Human,  H.  (r.  Kay,  A.  King,  A-  Milliken, 
(i.  F.  Nisbeth,  P.  Scatterty,  and  W.  J. 
Sutherland. 

.">  Visitors,  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  ut  th"  last  Ordinarj  General 
■tin-   were  confirmed. 


M, 


NEW    MEMBEIi. 

Messrs.  J.  Watson  and  11  A.  White  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
that  tin-  candidate  for  membership  had  been 
elected  as  follows  :  — 

Agnew,  John  Alexander,  I,  London  Wall  Build- 
ings, London,  E.C.     Mining  Engineer. 
The  Secretary  notified   thai   the  following 
had   been   admitted  an   Associati    since  the 
last  meeting. 

Sadden,  Edward  Lindsay,  S-isanna  Mini'.  /« . 
Private  Bag,  Bulawayo,  Rhodesia.  Mine 
Manager. 

General  Business. 

Nl;\v    PRO(  l.nUKi:    RELATING    To    MEETINGS    \ND 
PUBLICATIONS. 

The  President:  Under  General  Business, 
I  have  rather  an  important  announcement 
to   make.      The  Council   have   felt   that    the 


attendance  at  recent  meetings  has  been 
very  tar  from  satisfactory  and,  in  addition, 
it  has  been  very  difficult  indeed  to  get 
sufficient  papers  and  business  tor  the  meet- 
ings. They  have  felt  that  it  was  largely 
due  to  the  fact  that  we  have  too  many  meet- 
ings pel-  year;  one  a  month — 12  in  all,  being 
more  than  most  Societies,  at  least  oversea, 
hold.  It  was  therefore  proposed  and  adopted 
to  hold  only  eight  meetings  a  year.  We  shall 
have  a  break  in  the  summer  and  in  the 
winter;  the  December  ami  January  meet-' 
bags  will  be  dropped,  and  also  the  June  and 
July  meetings:  but  it  does  not  follow  that 
tin  Journal  will  be  issued.  As  a  matter  of 
fact,  the  Council  have  arranged  to  issueone 
Journal  in  each  of  these  breaks. 

Another  modification  in  procedure  is  thai 
original  papers  in  future,  instead  of  being 
printed  in  galley  form  and  distributed  at 
the  meeting  as  they  are  to-day.  will  be 
printed  in  the  Journal  and  circulated  before 
tie  meeting;  so  that  at  the  next  meeting, 
at  which  the  paper  is  nominally  presented, 
members  who  care  to  discuss  it  will,  it  is 
hoped,  I"'  readj  at  the  meeting  with  their 
discussion.  So  that  at  that  one  meeting 
the  paper  will  be  dealt  with  very  fully,  and 
members  who  are  interested  in  that  particu- 
lar subject  will  feel  that  it  is  worth  while 
attending  the  meeting.  We  hope,  therefore, 
in  that  way  to  have  a  much  better  attend- 
ance and  a  more  interesting  meeting.  It 
follows,  too,  that  it  will  not  be  necessary  to 
read  the  paper  in  full,  as  it  will  have  been 
circulated    beforehand.  All    that     will    he 

necessary  will  be  fur  th.'  author  to  read  b 
summai'N  and  elucidate  such  points  as  he 
In-  ma\  have  brought  forward  with  the 
may  care  tc,  and  explain  such  diagrams  as 
paper.  Uso,  the  Secretary  u  ill  be  instruct- 
ed to  c(.t  all  the  discussion  possible  from 
likeK  contributors  to  be  presented  at  that 
particular  meeting.  The  Council  hopes 
that  this  will  result  in  improving  attend 
an-"   and    interest    in  meetings  and,   there- 
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.   a  ill  be  in  the  inl  S    :ietj . 

In  reg  ird   to  this  •  nirse 

11  comniun  "in- 

;  inns 

to     Hi 

I  III.    SIX  II  l\    -    ItoLL  OF   HO  NOCK. 

Well,  -  in  that 

conneeti the  -  ral  oi 

i  many,  in  i 

of  all  I 

i    Hi  i ■  i  i    nami  --   thai    are  ah 

known  ;  it  is  us  follows  :  — 
M(  m  ncil. 

Li<  mi    '  I  .    Isl    Transvaal 

Bonding  Afi  n 
- .   Ralph,    B 
Mi  mbcrs  <nni  .  Issociu/i 

Brise,    II-    \\     llu<:  il   Light  Horse 

n      Lieut,     and     A. DC.     to     the 
.    I .  rd    Bu 
I,,    L'ublic    Sell 
(Middi    3i 
Lucke   I'   K  .  Legion  of  Frnnl iersiuen. 
■ 
!;     \\    .   5th    [nniskilling    Fusi- 

m,  G.,  juur.,    Pi  3       iol  ( 'orps. 

Sun, ii.    .     I.  .      i     Middlesex 

I    \M 

I  Mm  sun    i hat  we  all  feel  a  keen 
pride  thai  i  ur  members  have  come  forward 

i 
alreadj   read  i  ml ,  there  mu  I 

bers,  and  we  wish  them  the  best   time 
possible   for  them   t<,  have   in  sin 

mgh 
turn. 

rEH    ON    TKKATMENT   OF    ZINI  -GOLD    SLIME. 

Mr.  Andrew  King      I 

1    clean-up    practice    recommended 
by    Mr.     II.     \.    White    in    the    September 
rnal  was  tried   a(    two  successive  clean- 
ups al    the   cyanide   works   with    whicl 
writer  i-     :  nneeted. 

lean-up  plant  on  this  mine 
ili.it    it    is  possibl  the  various  pro- 

ducts    carrying     white      i 

i  it.lv   and  with   •  cid  w ithout 

interfering  t..  any  greal  i  stent  with  tl 
solution    "t    tin-    rest    •  •!    the    /inc.        The 
material  ■  com- 

i  .1  the  w  eak  I"  >  n  itli 

the    white    product    from     the    filter    | 
slmrt    zinc    with    a    large   quantity    ol    white 


precipitate    resulting   from   the   trommelling 
of   ziiu-   still   L"i"l    for  further  preci] 
amount   oi   zinc   iron 
neutralise    the  i    with 

oducts  had   been   left   in 
contact    i  the     whole    makii 

tal  zinc  dissolved.     The 
resulting     gold-slime     was     washed 

Icined  slime    from    the 

white     i  iii.nint.il     to 
total.     Tin 

calcined  slime  was  as  follow  t 

I  ;    l'i.  .in    sepal  tit    (.I 
ite    precipii 

products  18"] 

solved    during    the    clean-ups     •_'  I    ' 
3)  From  t< 

Avi  led  slime 

from  six  clean-ups  during  July, 

I    -   ptember,    191  I     2317 
From   thesi    figures   il    would 
no   particular 

this    mine    In     sep  tment    «.f    the 

uliit.    p  products. 

sin  i\\  n  dui  inj 
ol  the  calcined  gold  slime.     A  small  reduc- 
tion  in   fluxes   ivas   mad. 

i   it   was 
found     that     complete     fusion     was     much 
slower,   and    from   the   result    • 
rjuent  -la;j  smell   it   would  appear  thai  more 
gold  than  usual  was  retained  in  the  slag. 

The  writer  suits  do  not 

hear  oul  Mi     \\  bite,  and 

concludes  that  there  musl  siderable 

slimi    ■  ;    plants. 

Mr.  A.  Thomas     "  I  am  not  pre- 

pared to  say  an}  thing  aboul   I 

t  he  slime,  but  will  discuss  ■ 
Is  ol  smelting.  The  author  says  that 
by    using    pov  .ii    the 

crucible  and   I 

."in      in. n.    fusions  than  he  usually  ol 
We  would   I"    able  t"  understand  the  value 
nl   tliiv  arrangement   better  it   he  would  tell 
number  ol   his 

difficulty    in 
removing   the   liner   from 

-    is   worn   through  "      \nd   d> 
graph  it,  the   liner?     Thie 

porta  nt.       Many    mines     use    the    crushed 
gold-bearing,   as   u    source 
of    silica,      ■•  sand     wli 

in  nl  ions   using    would    be   ii  imp  ira- 
tivi'lv    barren.      I     I  too,    that     the 

piite  as   sintai.' 
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sand  in  counteracting  the  effects  oi  eorro- 
i  the  liner.  But  it  the  powdered 
graphite  adheres  to  the  liner  in  any  large 
quantity,  I  do  not  think  it  could  1"-  satis- 
t  :  i  fluxing  <  >n  accoun-t  of  the 
graphite  acting  as  a  reducer  and  causing  the 
base  metals  which  are  usually  present  in  the 
slinif    to  ghl    down    with    t1  d 

bullion. 

The  author  says   in   order    to    avoid    the 

formation  of  cracks  in  the  liner  it  should  be 

evenly  supported  and  heated.     I  might  also 

B&]  thai  a  good  deal  of  the  cracking  of  liners 

minimised  by  placing  all   new  liners 

in  the  furnace  with   the  Hist   charge  of  the 

smelt,  when  the  temperature  ol  the  furnace 

has   Dot    been    brought    up   to   the   smelting 

thus  allowing  the  liner  to  be  properly 

:  led. 

The  author  advises  preliminary  experi- 
ments with  two  pots  to  determine  the 
■•"".  :  mounts  of  flux  required  for  the 
remainder  of  the  smelt,  and  I  should  like 
to  know  in  what  part  of  the  furnace  those 
two  pots  should  be  placed  on  account  of 
the  varying  temperature  in  different  parts 
of  the  furnace.  With  regard  to  the  amounts 
of  sand  and  borax  required  for  ecot 
Bmelting,  1  quite  agree  with  the  author 
1     t     elasticil        Foi       ondil  ions     must     be 


allowed.  Mj  own  conclusions  an  thai 
it  is  uot  economical  to  cul  down  the 
borax  too  much,  but  rathi  r  to  have 

["here  are  •  good  mam  mines  on 
these  fields  where  the  slag  from  I 
slimes  smelt  is  re-treated,  together  with 
other  by-products  which  arc  collected  from 
the  amalgamating  room,  extractoi 
and  around  the  smelting  rooms,  winch  may 
amount  to  a  couple  of  tons  per  month  and 
is  mostly  silicious  matter  containing  vary- 
ntities  "l  gold,  then  fore  the  slight 
excess  of  borax  that  may  he  used  on  the 
gold  slimes  smell  is  not  wasted,  bul  assists 
in  making  the  by-product  -inch  satisfactory. 


THE  DETECTION  OP  THE   PLATINUM 

METALS     IX     CUPELLATION     BEADS 

i;Y   MEANS  <)F  THE   MICROSCOPE. 

By  C.  0.   Baxxisti  r,  Assoc. R.S.M.,  F.I.C., 
and  G.   Pati  iiix.  /Issoc.R.S.M. 

The  President:  There  has  been  no  discus- 
sion nn  this  paper,  and  consequently  no 
reply  is  needed,  hut  I  have  heard  from  the 
authors  that  they  very  much  appreciate  the 
kind  way  in  which  the  paper  was  received, 

and   the    remarks    that    were    made. 


NOTES     OX      THE     HI'sT     ALLAYING  PLANT   AT   THE    FERREIRA    DEEP 


ly\   S.  Newton  (Membt  i  I. 


This  paper  gives  an  accounf  ol  the  ex- 
perimental work  carried  out  m  devising  a 
Successful  method  of  allaying  dust  on  sand 
dumps,  .it  the  plant  installed  in  applying 
the    process,    and    oi      the      practical      Icsnlts 

obtained  during  the  six  months,  May  to 
■  ictobi  v,  ■  a  this  year.  The  monl  hs 
represent  the  worsl  period  i  t  the  year,  from 
the  termination  oi  the  rain\  season  to  the 
first  rains  of  this  year,  and  gase  the  plant 
thi    severesl    test    it    is   likelj    to   undergi 

The  original  experiments,  initiated  by 
the  Metallurgical  Departmeni  of  the  Rand 
Mines,  were  carried  out  on  the  Deep  Sec- 
tion of  the  Ferreira    Deep,   from  November, 

1913,     tO     March,     1914,      when      tie        ,     suits 
'Acre    so    satisfactory    that    the    mane 
of  the   mine   decided   to   erect     an     efficient 
plant   on   the  lines  of  the   experiment,   which 

had  been  can  ied  oul  or  a     mailer  scale. 

In  t  he  first  place,  heaps  of  dp\  ,  tine 
.sand,  oi  ion  acre  made   in 


conical  form  in  exposed  positions,  where 
they  were  exposed  to  normal  atmospheric 
changes.  The    pumps    used    tor    spraying 

were  the  "  Deeming"  hand  spray  pumps. 
These  experiments  were  carried  ouf  during 
tlie  varying  conditions  prevalent  during 
this  period  of  the  year,  viz.,  heavy  rains, 
and  continuous  lighl  runs,  and  with  heavy 
an. I  lighi  winds.  The  several  heaps  of  -and 
were  prayed  with  anj  cake-forming  sub- 
stance that  suggested  itself  to  time 
ing  on  the  experiments,  and  daily  observa- 
tions  and    notes    were    made   as   to   tl; 

ciicy   and    cost    ol    material    used. 

thesi        veri  Water    glass      in     eomlnii.it  i.  .n 

with  magnesium  chk  iride,  mi  la  sses, 
cement,  shmc  residue  pulp,  crude  oil, 
waste  oil,  and  acid  mine  water,    but   owing    to 

I  lie  act  ioii  ol  ra  ins  ami  had  w  eat  henng, 
a  nd     tr.  an - nice  I     sta  nd] 

..t  lea-  material,  both  cheap  and  handy,  was 
required  to  make  a  success  on  a  1  trge  work- 
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ing  scale.     It    was  then   -  Mr. 

Trump,  the  Manager  of  thi    1         ii      Deep, 
thai   b  itaiii  qualities  which  might 

solve  the   problem. 

Sail  solution  was  made  up  to  the  density 
of  se.i  water,  and  also  to  saturation.  The 
sea    water    test  ighl     crust,     but 

was    not    sufficiently    durabl  I    the 

varying  weather  conditions.     The  satin 
salt  si. hit  ioi  ffeci 

surface   which   lasted   a   considerable   p   i 
At    this   time   the   qui  mixing    was 

-t..l   bj    t  be  meta  llurgical   staff  of  the 
Rand  Mum-,  and  those  carrying  on  the  ex- 
periments   commenced    b\    mixing    certain 
slime    pulp    to 
r,    ami    spraying    the    mixture    on    to 
This    spraj     consist. 
slim.'    residue    pulp  (65  with 

.".•.",      salt    (on   weight    ol    pulp)  added   to  it 

'I'll,    lirst  result  was  so  g I  thai  the  heaps 

sprayed  with  it  remained  intact,  while  I 
which  bad  been  treated  w  itb  other  materials 

is  ,,|P\  iousty    mui  mm<  nd 

the  us.-  of  slim.-.         i         '   residue  mat 
costing    nothing  and   easily    obtained,    while 
the  salt  also  is  a  verj  I  product . 

hen  com- 
menced bj  the  erecti  ittom 
vat   holding   four    tons    of    pulp, 

sidue 
slim.-  dam,  the  slime  being  agitated   b' 

.ii.-.  and  elevated  by 
a  Knowles  \ir  1  'ump.  \  I  '  in.  main  w  as 
carried  up  the  west  side  <.l  the  sand  dump, 
win.-  lions 

shaped   nozzli  s  fixed  li    in.    rubber 

I  ..ii  during 
1 1 1 .  ■   i  I  Ma  rch ,  1 0 1 4 , 

nn.l.'i     vai  ■    ii. ait 

net!   a    plant    capable    ol 
with    i  up. 

i  :  — 

lolls      ..I' 

I   i..   I   pulp),   in  I',   n 

in    tli'  with 

1    in 

10 
Qould   tripl  imp,    168   II..    woi 

1  •.    ■ 
mob  ■   per   min.      <  )n 

tin-  pump 

water  Prom 

uorlc 
we   I 
pump     I  notor,  960  l 


belt  driven.  Outside  the  house  is  a  tank 
l  tt  \  6  tt.  to  supply  water  to  the  gland 
pump. 

.1    1    in.    delivery    main     leads    from    the 
pump  along  tin-  up -track,  round  the  work- 
and   down    by   the   return   track. 
with    T-piei  and    unions    for 

connecting  up  to  tin-  fire-hose  with   li   in. 
nozzle      A  100  ft.  length  for  the  track,  an. I 
;.    250   tt.    length    for 
dump  is  used. 

Tin-    residue    slime    pulp    is    by-passed    t 
the  cone-bottom   tank  In    a  pipe  from  the 
discharge   main   to   the   dam.     The  amount 
ill  t.i  be  addi  1  is  hoisted  up  and  dump- 
ed into  tli.'  pulp.     After  being  agitated   for 
al.. nit    two   hours,    the   mixture   is   in   a    tit 
ci .n. lit  i.  n   t«.r  spraj  ing  purpi  - 
The   best    results  air  obtained   by  spray- 
in  a  pulp  .■  i  an  56     t..  60 
in.  list  no  .    a  ii. I    made    up    as    follow  s  :     The 
residue  pulp  is  elevated  t..  the  mixing  tank 
a\  eraj                     ->'2      t. .   .".  I       m..isi  ure  :    hut 
i  certain  amount 
od  thick  pulp  is  avail- 
able which   is  efficient   .-i^  a  dust   allayer. 
On    May    17th.    I'M  I.   the   plant    was  start- 
i  I   tor  tli.'  firsl   month  trials  u  ere  ' 
u  itli    \ arious    boses    and    ci  ;  a n<i 
demonstrations  mid.'  to  prove  efficiency  on 
a   large  scale.      From  June   I < »t I ■>  to  L3th  tin- 
n  bole  "I  the  current   Fai                   i  and  west 

the  whole 
.  if    the    dump    in o I   r   ci  .ntr.  .1        i  I] 
then   given  to  the  contractor  to  tip  al 

corner    and    continue    in    short 
tips,  tilling  each  one  finally  iving 

on.  each  tip  was  lull  it  w 

sprayed,   and    tli  I     was    con- 

tinued,   the    idea    being   to  discover   it 
spraying  was  sufficient    until   its  turn  came 
round   aga  in.      But    I  he   filling  of  the  whole 

cull.   : 

during    the    verj    dry    season    this 

■         i    l"tw  een 
spraying.     The   point    arrivi 
slime   .■■..'in::,    xposed    portions   oi    the 

dump     face     i-     vei'J     rtTrrtr  last 

but    whin 
--hows  signs  of  v  it  an- 

other  '  •'.  otlierwise  dusl  will 

blow 

I  audi 

will    i  whole    face    bad,    or    rather 

During  the   verj    dry  month 
ptember,  and  ( led  ibi  r,  spra 

i  im.  s  a   week  ;  when 

the  n 

at    a   t  im.  .       Will 
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remains  efficient  for  three  or  four  weeks. 
Heavj  rains  are  not  at  all  detrimental,  and 
steady  rains  improve  the  spraying  surface. 
It  is  always  more  effective  to  spray  a  new 
tip  when  it  is  moist,  or  during  or  just  after 
rain,  as  the  slime  has  moisture  to  draw  upon, 
and  owing  to  the  hygroscopic  nature  of  the 
salt  the  cake  remains  moist  much  longer. 
The  track  requires  to  be  sprayed  more 
often  than  the  current  face,  owing  to  the 
spragging,  trampling,  and  general  use  of 
the  track.  An  overturned  truck  or  two, 
quickly  drying,  will  raise  dust  and  look 
bad  without  amounting  to  much  in  bulk. 

As  a  result  of  the  spraying,  the  contractor 
and  boys  work  in  a  perfectly  clear  atmos- 
phere, instead  of  being  in  a  blinding  sand- 
storm for  days  when,  at  periods,  the  trucks 
are  not  visible  until  close  to  the  boys. 
After  a  week-end  of  blizzard  weather  it  was 

a    usual   occurrence    to    have    ti>    spend    some 

(■(in-.ider.ilJ..  time  clearing  tracks  and  bal- 
lasting a  line  that  seemed  to  be  suspended 
in  mid-ail'.  This  now  is  never  necessary. 
Incidentally,  there  is  much  less  wear  and 
u  trucks;  machinery  in  the  near  neigh- 
bourhood must  benefit,  and  married  quar- 
welcome  the  advent  of  the  dust  spray- 
ing. 

tal  aiva    under  e.  ntrol   amounts  to 
about   600,000   sq.    ft.        Tins    includes    the 
east  and  wesl   Hanks,  which  do  nol    require 
much    attention,    as   one    good    spray    every 
01    -  •■    weeks  keeps  them  in  condition. 
The   Residenl    Engineer  must   be  compli- 
mentei  I  oi    the  design  and  ereel  ii  m  ol  such 
il    plant,  and   the  loyal  suppori   of 
thi    i     anide   Foreman  and  <  !yanide  Staff  in 
making  this  method  a   success  musl    be  re- 
corded 
Tie-  experiments  were  carried  oul  by  my- 
-  nd  Mr.  Leyson,  under  the  dh  eel  ion  i  if 
Mr.     Wart  i  ii;',  eili  r.     of     I  he     Ra  nd 
Metallurgical  Staff,   and  Mr.   F.   J.   Trump, 
i  ei reira     Deep,    vvh ise    help    and 
stii ais  made  ii  the  success  it  is. 

APPENDIX. 

l>ut\  ,       prayii  "it  51 1,000  sq 

hour. 
C         im  lading  salt .  power,  labour,  etc.  : 

,   1  .nun  Sq,  ft. 
Spraying  pump  has  run  on  an  avei 

IIOIII  -     pel'     Week. 

('.  isl   i  E  erect  ing  plant  :  aboul    t900. 

gall     used  :     5  sail      to       Ii  \ 

din 

Total     cost     per    month    during    t 
mont  lis  •    £25. 


Mr.  H.  A.  White  i Mr, „}„,■  of  Couna 
I  would  like  to  propose  a  very  hearty  vote 
of  thanks  to  Mr.  Newton  for  his  most  ex- 
cellent and  practical  paper.  He  has  cer- 
tainly improved  the  paper  considerably  by 
the  diagrams  on  the  black-board,  which 
have  rendered  the  whole'  thing  quite  clear 
to  us,  and  we  can  see  the  amount  of  work 
he  has  put  into  it  to  get  the  excellent  re- 
sults obtained.  I  have  no  doubt  the  Fer- 
reira  Deep  dump  is  high  enough  to  catch  all 
the  winds  that  blow,  as  Mr.  NewtoD  points 
•  nit;  it  is  therefore  important  to  have  some 
device  of  the  kind  mentioned  There  is 
one  point  that  struck  me  as  being  rather 
peculiar,  and  that  is.  what  property  of  salt 
it  is  that  he  depends  upon.  lb  scans  to 
refer  to  the  hygroscopic  nature  of  the  salt; 
I  should  say  that  pure  salt  is  not  hygro- 
scopic at  all:  the  effect  obtained  has,  possi- 
bly, something  to  do  with  the  impurities  in 
the  salt  he  is  using.  I  should  like  Mr. 
Newton  to  tell  us  in  his  reply  if  they  tried 
calcium  chloride  at  all:  this,  of  course. 
strikes  one  as  being  very  efficient  for  that 
■  it  of  work,  although  the  cost  may  be  pro- 
hibitive: but  in  the  experiments  they  have 
made  they  may  have  used  it,  and  may  have 
got  some  results.  Also,  it  would  be  inter- 
esting to  know  what  is  the  next  best  thing 
to  salt.  Mr.  Newton  has  rather  skipped 
that  experimental  work  and  has  let  us  off 
rather  lightly  with  reference  to  its  details. 
It  is  interesting  in  experiments  of  this  kind 
to  know  all  the  results  obtained,  even 
though  tla-re  may  have  1 u  inan\  com- 
plete failures,  for  it  would  tend  to  prevent 
unnecessary  repel n ion- 
Mr.  C.  Toombs  (Member  of  Council): 
I  have  much  pleasure  in  seconding  the  \  >ti 

'  I  i     Newton.     About  two  yi 
ago,   at   Mr.   W.   T.    Anderson's   instigation, 

a     considerable     i unl     oi     exp   i 

work  was  done  on  the    East    Rand    Proprie- 
tary Mines  in  c<  mnecl  ii  »n   si  ith   thi    all 
ot     dust     from     dumps.     Several    different 
:     iveri    I  ried,   including   a  ssaj    slags 

and   sodium  silicates  made  .  it   the   mine,  and 

e<  mta  tning   varj  in  E  Na20  to  Sit  K 

These  wei        ei      |  but  the  crust 

was  ather  bad         n 

scale,    breaking    up    into       ■Ian*    cai  bonate 
and  silica.  Slime  residue  w 
rejected,   the   reason   tor  tins  being   that    it 
not    mix    with    the    sand,    but    simplj 
ch  did  not 
up  to  ordinary  wear  and  t   ar.     The  mi 

-.  not   tried 
by   US,   and   it    is   really  diffic  what 


Tin  Journal.  ■  ■>ll hi. jit nl  and  Mining  Vnciety  of  Son/A     1/   ir.a  N 


is   Mr.   Whil 

juesce.     With  regard  to  slimi 

ition  plant   is 

I 
ie  said  that  slime  residue 
ralue  of 
ution  which  wnul 

i  t  i  1 1  r  1 1 1  \   selected  at  I 
Rand   P  I  i  r  i •  b  was 

I  clay    nature.     Most 
■ 
running    through    th< 
■ 
making  very  excellent  firebricks,  slabs,  and 
crucibles. 
■    ■ 
black  clay,  and   it   whs  f..imrl  on  trial  on  a 
small  -  !•.  suit s  sufficient  I; 

to   justify    it    being   tried   on   a   largi 
when  it  was  found  equally   su 

is    very     light 
easily  kept   in  suspension,  but 

■ 
t  hi   '■  p  layei  inches, 

binding    it    firmly    together.        Occasionally 
t  rouble   is  caused   by    natn  es  runnii 
the  crust  and  breaking  it,  the  wiu<l 

■  ime  dusl .  bul 
on  the  w holi  t  bucci  ss. 

rsole,  who  is  in 
-  < I u>'  the  credit  of  finding  out 
for  this  \\«.ik. 
and  perl    i 

button  on  this  subject. 
Mr.  E.  J.  Moynihan:     U 

■ 
Borne     things     whi  eem     to 

e    been 
i       for      mat  when 

financial  iad   tliis 

•  I u - r  lit'  uippose, 

i  util    quite    lately    it    lias 

try  and 

stop  it       It  has  ni pw  bei  n  sin  w\  ntl 

!•  |uite   certain    thai 

I       It    i. 
n    profit   which    the   gentlemai 

mind  would    never    appre- 
Bhown   it 

i"  in  lit .      I   think   it 
ii.   it    will   be   found   that 

■ 


■  I  * » i  1 1  «_r  t:  maps  cheap 

tract,    in  any 
way,  from  the  credit  <\u^  to  the  people  who 

t ;   for  the  man   wl 

\ ,  compared   with   later    mel 

•  lit.     It 

come  nloi 
wards  and   say :    "  You  can   in 
Sfou  cat 

1    would    like    to    point    ot 
iW  n  to  myself  which   mi< 

I    was 
cyaniding,  oi  Reef,  a  mixture  of 

■   i  slime      Tin  re  was  i .,  | 
slime  iii   it.   but    there   w 
it    muddy   when    it    was   I 
truck.     1  never  had  any  dust  t 
Tin  re  was  m  it  enough  slime  t< 
eolation;   yet    it    absolutely    prevent) 

about   the  dump.      The  .lump 
d  and  caked  hard.     I  - 
mixture     • 
am. unit   oi  slime   v 

I .   would  m  ' 
same  result  on  a  big  sc 

Mr.     E.    M.    Weston      M,  m 

to  this  prevention  "t  dust.   I 
years  past    1    Ii  i  ••  ■    thought   that  I 

really    been   showing    us  n    way   in  which   to 
deal   with   this   matter,   and   that   people   hud 
been  rather  blind  not  I 
before.      I   belie\  e  tliut   t  lie  real  wa;    I 
with   this  dust  i  suffioi- 

i  nt  ly   and  permanent  ly,   is  simp 

.. .  tatiuli     ■  i 

Now,  that  culd  be  quiti 
examples   have    been   staring   tl 

i  in  the  face  in  diffi  rent   dil 
aim.  ist    i  v  ■  ry    day  .    and    w  e   di  i 

ken  the  hint       I ' 
Deep    dump 
nearest    the    mud,    it    will     be 

i     -- 
just     bare    ash    from    the    turn 
dumped   wit  hi'-    sand .   and    it 

I  lie  una  unit  ieh  has 

gained  a  foot  V  still  bettei  .  sample  is 

show  u  on  the  .lump  at  the  S 
w  hich   •  uyone    t  tin  elliDg 

along  tl  '■ 

a  healthy   en  | 

..   dump  apparently    consisting  ! 

and    a    little    a-h.  It    seems 

'  ipping 

it'll   po   up   and    which   go 
dow  n.   Buy  .   11    truck   or  two  oi    ivd    i 
soil,   or  soil    mixed,    an  i    allowing 

tiler     to     H 
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gradually   down    thi      I     np   until   the   u  hole 

dump  was  eo\  ered,  and  pei  haps 

repeal  this  once  or  twice  :  that  in  a  year  or 

a    permanenl    and  el 
oi  vegetation  would  be  found  to  have  sprung 
up  .  i  ili    b  lb  gether.      1  note 

that   on   the   East   Rand    Proprietary    Mines 
pumping   a    soil    emulsion   on    the 
dump,  mi  which,   no  doubt,   vegetation  will 
This  method  of  establishing 
would,  oi   course,  app 
the  sides  and  tops  of  working  dumps.     On 
the    grow  ing   end,    in  i   doubt    the    •  spedi  -nt 
red  by  the  author  will  be  found  useful. 
I  w  to   point    i  mi    that    the   sidi    of 

the  Hi  hinson  Deep  on  which  the  vegetation 
that    exposed    to    the    prevailing 
I  liki  h    t<  i   suffer 

•  '  I ' i  ■  i .    sand    I    gi  \  ,    i    • 
I  the  job 
Prof.  J.  Cellier    -  Alt.  M  i  'ounc.il): 

Mr.    Newton's  remarks  have   been   most   in- 
king and  instructive,  and,   if   1   maj    be 
allowed  to  ask  him,  would  he  give  us  some 
details    regarding    the     other     experiments 
for      which      si  irne      of     the      othei 
There 
must  been   a   certain  amount  of  good 

the   other  experiments,   and 
I,  no  di  mlii .  be  useful.     The  pn  i- 

n     I    to   as   hygroscop 
ncreased  by  a  certain  amount   .  f 
smesium   chloride   presenl    in   the    cheap 
used   in  this  country.     Tipping   as 
preventive,  as  Mr.   \V 
says,  but  there  are  some  30  millions  i  I  tons 
•  i   which.   sa\ .  60      is  sand, 
■  mi    pad  million  t< 
burnt,  which  do  i  early  two  million 

I  has  .i  ci  rtain  amount 

:  .ability   ill    it.    and   tends   to    neutl 

pi I  I     omposing  pyrite, 

tlms  gn  ing  the  >  ■  _    tati 

dump    is    so    v<  ry   acid,    as    the 
authoi    remarks,    vegetation    is   never   found 

ng.     The  process  ol  putting     - 
dumps  «•<  iuld  be  to  t  r  I  hem   «  ith 

in  1  '15th  part     I  the  other  mati 
and  that  is  rather  out  ol  thi    question       <  "i 
.'and.     the     mi  si     obviou  of 

mining   is  thi    nu  ml  dumps  i\  ing 

about  ar rtainly  more  danger- 

ous,   I   think,   to   health   than   are   thi 

is  about   which    we   heal-  SO  much.      On 

the    w  hole,    T   think    t  he    experimi 

■  i  i ■•    inti      sting  and   instruct 

and  especially  from   a    health   and.    I 

is  been  pointed  out,  from  an  i nomical 

point  of  view    th  to  be  welcoi 


The  President:  The  point  t 
.    '  the  § 

dumps  is,  as  one  knows  perfei  tl\   wi 
it    n  ill    not   grow  w  hen   the     sand 

when  the  . 
In  any  ease,  the  dump  must  lii-  ai   rest  and 
fairly   well   sheltered    before    anything    can 
grow.      When  a  dump  is  being   removed   h\ 
wind  at  the  rate  of  3,000  1,0     I  tons  ovei 

ek   end.   it   is   impossibli     t< 
thine  to  grow  on  it. 

Mr.  John  Watson  (Membei  of  Council): 
Could  Mr.  Newton  please  tell  us  \<  h 

salt  is  obtained  from  and  whai   price  is  paid 
for  it  per  cwt.  or  per  tori? 

Mr.  S.  Newton  (M,  mber)    ordinary  com- 
merci  il  salt.   I  think,  aboul   50s.  a  ton.     It. 
is  just  the  ordinary  salt  from  South 
salt  pans,  that  is  used  in  the  ci 


NOTES  ON  HYDRAULIC  CLASSIFIERS 
VND  CLASSIFICATION. 

id  .it  May  M,  eiing,  191  ' 

l:.\  G.  II    Stanley,  A.R.S.M.,  M.Inst.M.M. 
(  President  L 

REPLY   TO    DISl  i  3SIOK 

Prof.  G.  H.  Stanley  (President):  1  must. 
firs!  thank  Mr.  Martyn  for  his  appreciative 
remarks,  but  shall  endeavour  to  controvert. 
his  criticism.  Obviously,  he  overlooked 
Gi  mceni  rai  ing  applianc  is,  so  I 
need  not  deal  with  them,  but,  in  general 
ive  on  a  flat  table  and  subjected  to 
the  act  ii  in  oi  fli  >«  ing  \\  ater,  two  particle-  of 
the  same  size,  bul  i  i  differenf  minerals. 
the  one  of  lower  specific  gravity  will,  under 
any  circumstances,  tend  to  be  removed  first 

later.       But    as    the    size   of   1  I 

t  iele  "1  heavier  mineral  deereasi  ■  a  point 
will  be  reached  at  which  they  will  be  moved 
with    equal    res  I    as    its   size   still 

further  decreases  it  will,  at  first .  be 
instead     ol     the     larger    particle    of    light 
material,    though    alter    that,    as    il 
approximal    -    to  the  depth  oi   thi    a  ssumed 
stationary   film   ol    ' 

comes    less   and  nd     evenl  tially    the 

e:i  se  Mm  \  be  iv\  ersed .  as  Mr.   VI 

f  we  eonsid  |    rticles, 

one  particle  deep,  on    •   • 
containing    mineral    particles  oi    such   diver- 
gent  size  '  here   is  apparent   jus!  ifical  ii  in   t  ir 
his   remarks       Bui    t •  tal 
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n  layer  to  be  seen?  Instead,  on  all  shaking 
tables  to  which  a  classifier  underflow  is 
likely  to  be  fed  we  have  a  thin  layer  admit- 
tedly, but  -till  si  reral  particles  dee] 
of  the  Wilfley  type  or  vanner,  and  in  such 
a  layer  sep  stratification  is  taking 

place,  presumably,  in  accordance  to  a  great 
with  hindered  settling 
ich    tables,    tho  particles 

appear  t"  be  subjected  to  two  ;i.-t i. »n- 
the  rolling  motion  described  l>y  Mr.  Martyn, 
and  the  other  the  tendency   to  settle 
relative    importance    ol    thi  fleeting 

the    behaviour  ol   the   particles   appears   to 
ry   with   the  absolute  size  of  the 
particles,  the  former  being  more  important 
with  the  finer  sizes,  and  the  latter  with  the 

we  are  both   in  a  mi  i 
right  ;  I > t ■  t  tin    size  ol  particles  in  which  the 
first    is    important    is   small,    so   small   that 
while  a  gentle  current  of  water  alone  may 
:.n\   other  agitation  keeps 
the  pulp  in   suspension;  and  the  second  is 
where,   short   ol   giving  an 
si\  e  slope,  othei  ssarj 

ible  the  light  particles  to  lie  transport- 
ed readily  by  the  water  current  and  at  the 

avier. 
The   I  would   apply 

rather  t"  the  overflow   (slime)  than  to 
underflow  ol  classifiers,  which  was  the  pro- 
duct I  mentioned,  and  in  which  I  think  the 
I   i-  relatively  more  important. 

mineral  hap- 
pens to  n  •  surface  ■  in  being  fed 
in  admixture  with  gangue  (which,  having 
been  classified  out  by  a  hindered  settling 
classifier,  i-  equal  falling  with  it  under  hin- 
dered settling  conditions)  it  will  possibly 
behave  as  Mr.  Martyn  indicates,  but  other- 
it  may  never  reach  there,  for  it  will 
not  I  cause  the  gangue  par- 
will  have  the  Bame  Binking  tendency 
tself.  That  i-.  the  theoretical  grounds 
for  m\  statement  were,  that  it  the  pa 1 1 
in  1 1  product  h  •  r<  equal  falling 
under  hindi  red  Bettling  co  could 
be  n  I  tempt  further  separation  i  or 
concent  rat  i<  >n  I  under  the  I  ions 
t'lni  ing  conditii >ns  the  rat 
the  diami  I  Ling  particles  is 
and  if  thi  I  illing 
classifier  be  fed  to  a  concentrator  working 
by  hindered  settling,  obviously  the 
mineral  particles,  being  on  tl 
larger  than  from  a  hindered  Bettling 
tier.  L.(ii:  n.  rem  tinii  me,  w  ill  now 
tend  '  ation 
•ouree,   fi  I 


1 1 1 >  the  line  <>t  argument,  if  sifting 
i  with  suitable  sieve  ratio)  the  partiel 
be  -till  more  nearly   '        same  sizi 

■    m  -till  more  easy  and 
in  this  respect    1   am  afraid  Mr.   Martyn  is 
in  conflict  with  the  general  view.     Further, 
particles   -<■  tine  a-  t.>  act    in   the   manner 
considered  above  should  l»-  absent  fi 
.,  )nliril<  i  lly   efficien  I 

either  type;  that  they  are  present  i-  due  to 
inefficient   operation,   and   losses   in   Wilfley 
tailings  have  been  traced  to  the  pn  - 
fine  heavy  mineral,"  the  remedy    - 
eil    being   mori    efficient   preliminary 

Mr,    -Man  \  n   apparently   m  d 
dictory   statement    later 

Bely  classified  products  are  far  more 
easily    concentrated    than    mixed    i 
.    .   .   . "     Surely    in    closely    el 
duets    the   divi  •    sizes   oi    particles 

-  than  in  mixed  produi  I 
on    this    statement    a    tree    falling 
product  should  be  more  easily  concentrated 
than  that  from  a  hindered  settling  classifier 
with  its  wider  divergenei    ol  sizes. 
tied,    however,    ideal    free-falling    conditions 
as   the    i  imparison,   but    tl 

so   far  from   being  realised   in   pract 

SSed     hllldelid     Settling 

lassified  pn 
i  results  in  roncentrat  ■ 
Mr.  .1.  M.  Neill,  also.  1  hav<    I 
his    appreciation,    and    for   exp 
clearly  • 

that  in  gold  metallurgy  on  the 
Rand  and  elsi  ssification  into  equal 

falling  groups  is  more  valuable  thai 
into   equal   si/.  -.   and    u  ith    I 
course,    I  nee   the   heavy 

required    in    the     underflow     for    regrinding 
equally  with,  or  e\ en  more  than,  tl 
quartz.      From    tins   |K>int    of    \ 

should    be   preferable,   sine- 
illing    ratio    is    wider    with    I 
-•■ttluie    classifiers,    finer   pyrite    should    ac- 
company   a    given    size    •  ■!    quartz    particle 

I  han   H  ii  Ug,   and   con 

li  In  .red    in   the  i  .\  ertlow    should   1"' 
liner   and    yield,    therefore,    a 
•  i  eatment. 
The   thanks 
him   for 

■  ith  deseript 
i    ingenious    regulating    de\ 
which   I  congratulate  him.     Tl 
and    figure  -    attached    add    great!; 
value   ol  •     that 

200  '  I 
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underflow,  and  about  3  ol  •  200  overflows 
with  the  slime  illustrates  thai  the  classifica- 
tion i^  still  far  from  perfect,  though  appar- 
ently quite  satisfactory  for  the  object  in 
view. 

Mr.  Robertson  states  possible  ways  in 
which  improved  classification  on  the  Rand 
might  result  in  benefit.  As  he  states,  there 
is  I mt  little  room  for  improvement  in  extrac- 
tion. It  is  difficult  also  to  see  how  shal- 
lower classifiers  can  be  used  without  intro- 
ducing some  mechanical  means  for  remov- 
ing the  settled  coarse  material,  as  in  the 
"drag"  classifiers  used  elsewhere,  which 
might  offset  other  advantages.  I  am  afraid 
a  development  on  the  lines  lie  suggests 
would  so.  .u  result  in  a  very  large  settling 
eing  reached  in  order  to  deal  with 
adequate  tonnage,  and  necessitate  mechani- 
cal means  for  removing  and  transporting 
settled  sand,  or  otherwise  height  for  fall 
would  he  needed.  The  second  possibility 
he  mentions,  namely,  reduction  of  sand 
tonnage  tube-milled,  is  more  imp  rtant  and 
would  result  in  considerable  saving  both  in 
Bapital  and  operating  costs.  It  is,  however, 
difficult  to  suggest  a  method  for  effecting 
improvement  with  the  present  character  of 
the  pulp  without  introducing  some  counter- 
vailing disadvantage;  still,  it  may  exercise 
the   ingenuity  of  inventors. 

In  conclusion.  I  again  thank  the  gentle- 
men named  for  adding  greatlj  ,  by  their  con- 
'trihntions,  to  the  interest  ..t  the  paper. 


ROCK  TEMPERATURES. 
(Read  at   May   Meeting,    1914.  I 
By  E.  J.  Moyxihan  (Associate). 


REPLY   TO  DISCISSION. 

Mr.  E.  J.  Moynihan:  When  I  wrote  my 
[paper,  which  is  a  strong  attack  on  the 
official  views  on  the  subject,  1  hoped  to 
provoke  a  discussion  <.t  value  and  volume. 
1  regret  that  there  has  hardly  been  ;in\  dis- 
cussion at  all,  and  what,  there  was,  was 
1 1 1 ; i  iti  I  \  of  negative  value.  Most  of  the 
advocates  of  the  official  view  have  remained 
quiet;  a  not  uncommon  procedure  on  their 
part    when  vigorously  attacked. 

Referring  to  Dr.  Moir's  contribution,  1 
am  glad  to  see  that  he  agrees  with  me  th.it 

the  conclusions  of  Messrs.  Whitehouse  mid 
Wotherspoon  are  ridiculous  and  unwarrant- 
ed.    I  do  not  expect  to  iips.  t  t!..-  "  common 


opinion  "  that  the  I;  ind  temperature 
gradient  is  l  1-'.  in  200  it.  1  onlj  claim  to 
ha\  e  show  n  that  tins  conclusion  is  enl  irelj 
unjustified  in  view  of  known  figures.  To 
upset  an  established  beliei  is  too  much  to 
expeci    from  one  paper  or  one  man. 

Dr.  Moir  says  I  am  not  entitled  to  state 
that  the  Rand  gradient  is  "  not  abnormally 
low,"  as  compared  with  European  gradi- 
ents. The  words  he  quotes  do  not  appear 
in  my  paper:  nevertheless,  1  think  I  have 
shown  that  tie'  statement  he  attributes  to 
me  is  correct.  The  average  gradient  of 
rock'  temperature  is  usually  taken  as  about 
1°  in  80  ft.  :  the  air  temperature  in  about 
a  dozen  of  our  mines  gives  gradients  steeper 
than  1  in  101):  and  even  assuming  that 
these  correctly  represent  the  original  rock 
temperature  gradient,  they  are  not  abnor- 
mally low,  and  no  amount  of  quibbling  Hill 
produce  from  such  data,  with  an\  shadow 
of  reason,  such  an  abnormally  low  tempera- 
ture gradient  as  anything  like  1°  in  200  ft. 
-  much  less  1:  in  250  ft.  Dr.  Moir  says 
he  is  "by  no  means  convinced  that  a 
freshly  made  bore-hole  is  necessarily  cooler 
than  the  rock."  I  never  suggested  that  it 
was  cooler  than  the  rock  was  at  that  point 
at    the    time   the    hole    was   made.  \    hole 

drilled  dry  might  lie  hotter  than  the  sur- 
rounding rock  for  half  an  hour  or  so  after  it 
was    made.      This    criticism    appears    to    he 

pointless    unless    he    means    cooler    than    the 

rock  was  originally.  But  <.i  that  Dr.  Moir 
himseli  is  convinced,  apparently,  for  he 
says  "  most  of  us  will  accept  the  author's 
view — that  in  most  cases  the  true  tempera- 
ture is  higher  than  the  bore-hole  reading 
Dr.  Moii-  is  of  opinion  that  "  it  takes  a  lot 
of  compressed  air  to  counteract  the  (tem- 
perature) effect  of  breathing  in  a  close 
space."  It  is  .  as\  i.,  show  tic  contrary. 
An  ordinary  man  breathes  something  like 
1 A  cul>.  ft.  of  air  in  a  minute,  expired  at 
aliout  99  I-'.  Six  men.  therefore,  breathe 
a  I. out    ]n  culi.  It .     One  i  irdinary  big  machine 

uses  at  least  120  cub.  It.  of  compressed  air. 
and    sends    it    out    at    not     far    from    freezing 

point,     i. ir    more    than    counteracting    tie 

effect  ,      II.  ,1      Onlj      .  .1     the     |.|VS.'l|rr     .  if     lllell,     but 

of   illumin, nits   also.      Any  one   who   has   ever 

worked  a  rock  drill  Knows  that  the  tempera 
t  ares   ol    t  he    w  orking    places,    even     it    I  hey 
are    f ;  i  i  i  - 1  \    big   stope_s,   are   materially    lowered 
after    the    drills    an     started    up.       It     is    possi- 

lile  that,  for  a  short  time,  ,m  .or  observa- 
tion in  a  non-worked  dead-end  may  show 
a  higher  temperature  than  that  ol  the 
adjacent   rock  wall:  but  it  i     i  *  tremely  im- 
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that    it   will  show  as  high   a   tem- 
i  the 

^!lt. 

sm:    Mr. 
rialh    nuBunder- 
He  attributes  to  me 

t   all.       1 
implicitly  . 
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What 

•   inable  by 

In 

whicli 
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<it  air  i  igh  the  mil 

much    underestimated    by    Mr.    Moynihau." 

Why  he 

ally   in   view    • 

principal  pur|  I       paper  was 

that  ti,  - 

Mr.     Meyer     includi 

n    particular, 
I 
■ 
can  and 

hole  temperature  in  rive  monl 
that  th 
very   much    b  ginal   temp 

i  will  produi 
peratun 
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I  am  ju  -•  i  finding  that  Mi 

n    but    litt : 
ha\  e   «  ril  ten.        I  Ii    w  inds   up   l>\    a  - 
once    a    re     without    submitting 
in    implied    contradiction    to    figures     which 
he    hiin-  that    the    rock    I 

ture   gradient    is   even    less   than    has  hither- 
to   been    asserted.      The    minimum 
air-gradient    makes    that    which    Mr.    Meyei 
^i\c~    a     physical     and     absolute     iu 
lity.       In     any     case     the    observations    are 

• 
i  thin   in 
and   his  figure   imp] 
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I  cts  ma       .1    probable  that 

:  e  k     temperature 

-    I    rably   in  different   parr-  oi    thi 
Band  :  and  the  varial  ions    ire  enouj 

n  i\    largi     apparent    and    local    dis- 

eies.     They  might  also  explain  differ- 

gradients  at  different  depths.     The 

law   oi  increase  of  temperature  maj    noi    be 

g]  t  line  at  all.     It  is  probable  that  it 

_\!\  general  contention  that  the  rock  tem- 
gradient .  as  obt  shallow- 

temperatures  in  working  mines,   is 
is  borne  out  by  a  statement  in  the 
i   Britanni  ••  as  to  the  gradient 
from    artesian    well     temperatures, 
ific  detailed   List  i  if   temperatures   is 
I.  but  the  average  gradient  is  given 
as  b     t£     etw  een  1     in  40  tt .  and  r  in  55  ft. 
iboul    double   the   gradient    usually 
;  .  be  the  a\  erage. 

re  were  any  real  effective  desire  to 
■  true  temperature   gi 
parts  uf  the  Hand,  it  could  be  grati- 
slight   expense.       There  are  a  large 
of     surveyed     diamond-drill    bore- 
:   the  Held.      Some  of  them   are   no 
ordinary  mining  use,  are   not 
ire  some  distance  from  win-king 
(Dines.       [f    electrical    thermometers    were 
put  into  them,  in  the  ua\    suggt  sted  in  my 
paper,  we  should  then   be  able  to  get   some 
n   mi  this  important  sub- 
jecl       Chi    cementing  boles  would 

eliminate  any  appreciable  error  due  to  water 
circul  through  them, 

listi  ay   of  tin's  question 
the   Rand.     It  is  in  the  ini    i 

-   ti '  -In  m    t  iiit    the  tem- 
perature gradient  on  the   Rand  is  unusually 
low.-    Apparently     favourable     figures     are 
harped     up  in.     Th  se     technical 
iews  find  favour  with  I 
ses  tall   :  and  nearly  all  those  whose 
not,    think-    it    well    in    their   own 
ts  to  remain  silent.     The  exist* 
state  of   affairs   is   quite   enough   to 

ick  i  if  discussii  m  on  m; 
inanimate  condition  of  the 

tifii  - tand.      A 

i  •  ific   society  exists   i 

discuss,     and     publish    scientific 

'  The  atmosphere  of  the  Reef  is  such 

phat  to  this  must   b     idded,  in  effect .  "truth 

that    -nit.-    the    si    •:      K   cha  ngi      gambling 

II       ■!_   now  thoroughly   realist  I  tl 
have  made  up  ni.\    mind   noi 


B    nd.     I  have  I 
From   this  Soci  itj . 
The  President:   I  do  not   think  I  can  let 
Mr.    Moynihan's   concluding     remar] 
without  challenge.     1  do  n<  it 
he  accuses  this  Societj   of  only  publishing 
such    truth    as    is    acceptable    to    the    Stock 
Exchange " 

Mr.  E.  J.  Moynihan:     No 

i-  the  effective  atmosphere  of  the  p) 

'ii  the  scii  nt  ific  si  iciel  ii  -      ! 

accusing  this  Sociei  -  Society,  < 

an-  thing  of  the  kind.     1  want  to  m 


GOLD  AND  PEICES. 


1914.) 


By  Prof.   R.  A.   Lehfeldt,    1 1  Si 


Mr. 


DISCUSSION. 

E.  M.  Weston  (Member):  The 


i  Prof  Li  hfi  Idt  '-  papi  i  ap] 
prove  that  in  a  given  year  owing  I  i  the  in- 
fluence ■  t  gi  Id  production,  prices  rose  1 .'.  to 
2%.  In  endeavouring  to  do  so  he  takes  a 
given  year-  1911 — and  for  this  year  states 
tin/  fad  3  oi  ill  casi  in  8  mat  nematical 
formula.  Differentiating  this  equation  he 
considers  he  has  proved  bis  contention  by  the 
answi  r  he  presents.     In  my  reply  to  discus- 

mer  paper  I  stated  tl 
formula  :— as  increase  of  price  = 

»i ni   ■■(  credit  m  mej 

mi. .nut   . 

numbi  r  oi  times  the  same    article 
changes  hands.) 
1  do  not    profess 

ghtly  apply  mathe- 
matics i  ine  should   be  certain,  first, 

d  are  put 
dovt  n.  and.  secondlj  .  I  hat  the; 

lit     \  alue.         I  >ri!;.     -i  i    ran    om 

(with  ri£       ;  iroced 

ilt.      I    will    noi     dispute    the    form 
( i  FY     PT,  but  wii  values 

Dr.  Lehi 

r  to  No.  1,   1  would  like  to  ask  him  if 
:    a  grave  error  to  arri\  e 
for  T  in  the  manner  he  d  ies       I  »e1 

er  that  he  has  sel     I        i  definite  year 

Pall       and   thai    I 

figuj  es    that    the    «  irld's   stocks   of 
gold  were   increase  !  me  particular 

year  by  3    .   N  ovi  I    «  bat   the  author 
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writes    regarding  Statis- 

show      that    the    trade    of   the   world 
period  mi  ation 

over    whal     period    oi    years)     is     increas- 
ing  a(    3      i"   '■'■'_       per  annum."     "It  maj . 

i   g  lod   1 1  ade  in  i 
.",    ,  or  in  a  year  of  financial  panics  onl\  "2 
.  bul  3%  is  a  fa  and  1  will 

for    i  pari  cular    year, 

i'.<l  i.       Is  this  t lie  way  of  obtaining  a  reliable 

[ual  ion    oi    a    given    year 

wortbj  of  a  mathi  mat  ician  ?  I  submit  that 
i  i  be  author  takes  am   one  particular 

In    si Ill  be  able  to  gn  e  definite  figuri 

the  incn  ase  of  ti     I  al  particular  year, 

n<.t    for    am    average    year,    otherwise    the 
equation  is  valueless.     It  is  nol  right  i 
an  assumed   average  value  over  a  term  of 
Mars  ami  give  thai  value    to    a    particular 
\  ear.     Th  i  ally  so  when  ho  is  work- 

•.  iili  such  a  small  allowable  margin  of 
error  as  1  to  1$%.  In  other  w<  rds,  he 
wishes  to  prove  that  had  th'-  Eland  produced 

onh    6950,1 to  £1,450, I  less 

I'.U  1  ;,  rise  of  pi b  have  been  avoid- 
ed. One  would  sureh  !><•  careful  to  have 
one '       i! ■•■     chei       •  <  befi ire  pre- 

senting such  a  result,  especially  when  the 
hundreds  and 
thousands  "I  million  pounds.  I  am  nol  pre- 
pared to  chalk  i'  ement  thai 
is  increas  i  to  3  per  annum,  I 
should,  however,  liki  prool  :  as 
m  in\  paper  I  stated  thai  trade  had  increas- 
ed 7  per  annum  since  1895.  I  have  burnt 
m\  notes  and  cannot  verifj  m; 
information,  which,  however,  I  believe  t" 
ha  vi                         ble  oni 

Values  furnished  under    '_'    b\   tin    author 

ii  assumption,  and  are 

thus   unreliable   and    unable   to    support    his 

ci  inclus s.      I  [e   est  imat  es   the   tot  al   sti  •<•  k 

L2, 1  In  ti  'lis  (excluding 
I  ndin    ind  tin     East)       Here,  again,    1   must 
protest .       Sureh    in  (1)   India   and  tin 
Led   in  tin    total  trade  i  I 

ed  in  m\   paper,  i  he  iuci  ease 

; .  .-lis  has  been 

phenomenal.     Ii   has  small  pro- 

ii  hi  i  i   i  he  total  increase  i  if  the  « 
trade;  yet    Dr,    Lehfeldt   puts  India  on  one 
Bide  of  his  equal  ii  m  and  ■  mits  it  i  'ii  i  In 

btaining  his  I  to  1  i  esult  '  Surely 
Ind  ints  for  nn ire  t han  that  '.'     1 

I-    have   pointed    out 
the  hoarding  "I  gold  in   India,  all  the  wheat 
trade    I  r<  cent   vi  ai~  has  bei  n  conducted  on 
Id  basis,  and  sovereigns  are  now  in  circu- 
- 


ago  nothing  but  silver  was  seen.      I 

■  ,,  L2,  U0  tons     :  gold  estimated  I 
world  in  coin  one  can  only  remark  I 

this  estimate  ma\  well  be  in  error     v>  t  3    . 

In  a  former  paper  I  gave  some  figures  show- 

•    HI'  ills         V. 

Ii\     fire,    war,    wear,    Hood,    misi 

land,    and    1 1\    shipwreck    -  iU    Si  a.         The 

mate  of  the  gold  output  for  1911  is  also  sub- 
to  a  large  margin  <  <t  i  rr<  >r.  Si  rnie  gi  Jd 
to  mints  repi  I 

on  i  be  othi  i  band  a  certain  proportion  of  the 

len.     Wit- 

the  small   parcels  s Indians 

recent  I;.     been    pre*  ented    from    taking 
India.       These  rror,   whir! 

well   known,   should  surely    make  one   verj 
cautious  in  depending  on  results  represent- 
ing 1      to  1\      margins,      ^gain,  in  dealing 
«  ith  the  disposal  i  if  the  gi  >ld  pri  d 
r.ill  ih.   author,  while  making  allowam 

;old  hoarded  in  India,  makes  no  allow- 
for  the  fact   that    Eg*  pt    alsi 

gold  i"  the  amount  of  several  million  | nds 

i\  ii\  \  ear.     1 [<  i 

rror  not  considered.     Exam- 
ining the  equation  still  further  in  th 

we  find  the  author's  result  is  admit- 
tedly based  on  conjecture.  The  author 
mates  that  \~~  tons  were  used  in  the  arts. 
I  think  Dr.  Lehfeldt  will  admit  that  this 
amount  is  pureh  an  estimate  which  might 
be  wrong  5  or  mi  ire  either  waj  .  The  ques- 
tion  nalnralK    arises,   when   so  mam    of   the 

rs  are  unknown  quantities  why  ti 
solve  the  i  quation  '.' 

It  will  be  noted  also    that    Dr.    Lehfeldt 
assumes   that    all   credit    monej    has  a 
onlj  basis  gold,     hum  reph  to  my  pre1 
paper   1   stated  that    mam   ■  ci  nomists  held 
that   such  iMirifiicx   tended  more    ■■   I 
to  be  based  on  the  «  In  ile  w  ealt  h 
of  the  nation.     It    appears  to  me  that 

the    last    two    i 
this  .-.nit.  nl  i        t  Brit  a 

is  true  that  during  tl  Bank  of 

England  h  20  to  30  million  pounds 

to  its  gold   reserves,   besidi  I  d   to 

the    central    gold    reservi  ;    but     Mr.     I 

i  irent l\    beli  t  t he  11  and 

10s     notes   now    accepted   as   legal   currency 

England    have    otl 
gold   n  -•     •       Tii.  \  ps  of  pa] 

with  the  whole  credit   of  the  nation  b 
them  I 

he  World's  gold  ■  iiitput,  I  stafo  d 
in  m\  paper  that  this  musi  decline,  and 
speculated  on  the  effects  of  such  a  decline. 
It  was  p(  ssihle  (and  ps  possihli 
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now)  b\  rapidly  expending  2n  million  pounds 
or  more,  to  develop  the  mines  of  t lie  East 
Rand  so  rapidly  that  for  a  time  the  output 
i  >t  t  he  Rand  might  have  been  inereasi  d  ! 
.■mi  afraid,  however,  this  will  not  happen, 
and  we  ma\  expect  a  somewhat  rapid  decline 
in  the  world's  gold  output. 

With  regard  to  the  paper  generally,  I  am 
afraid  tlmt  Dr.  Lehfeldt  has  quite  uncon- 
Bckmsh  adjusted  his  figures  to  obtain  the 
result  lie  desired.  The  question  of  gold 
output  «"ill  not  of  itself  qi  i  i  \.'ii  to  any  pre- 
iting  extent  explain  the  varial  as  of 
index  prices. 


CHRISTMAS    AND    NEW    YEAR   S    GREETINGS. 

The  President:  As  this  will  he  the  last 
meeting  before  Christmas,  1  would  like  to 
wish  th.    members  a  merry  Christmas  and  a 

happy  .nil  prosperous  New  Year. 

The  meeting  then  terminated. 


Contributions  and  Correspondence. 

CHEMICALS     \N[>    STOKES    FROM    GERMANY,  ETC. 

With   reference   to   the   remarks   made   by 
Mr.  John  Watson  at  the  last  meeting  of  the 

Society,    the    following    notes    max     lie    found 

of  interest. 

PermanganaU  of  jnit,i*/i,  which  for  the 
last  ten  years  has  been  exclusively  im- 
ported from  Austria  and  Germany,  is  one 
'  f  the  principal  items.  The  consumption  of 
this  article  by  the  mining  groups  is  approxi- 
mately 200  t  as  per  annum,  at  an  average 
JBOSl  of  £50  per  ton,  landed  on  the  mine. 
Apart  from  the  Mining  Industry,  this  com- 
modity is  used  as  a  disinfectant  by  the 
ral  public. 

Lead  Acetate. — The  avi  imption 

of  this  substance  pei  annum  \<\  the  Mining 
Industry  of  the  Hand  and  outlying  districts 
is  Tin  i  ti  'lis.  The  pi  esenl  suppl 
Holland  and  France,  and  up  to  the  outbreak 
<t  hostilities,  Germany.  Since  the  declara- 
t  i  u  of  w  ar,  the  Un  :         >  have  made  a 

hold  hid  to  secure  this  market.  Th-  pre- 
war cost  to  the  mines  from  the  first-men- 
tioned sources  averaged  £35  per  ton.  Ameri- 
can consignments  are  being  sold  at  approxi- 
mately £50  per  ton.  The  worst  feal 
dealing  with  the  States  .ire  the  -low  and 
uncertain  deliveries  and  the  prohibitive 
Hie  available  ami  mnl     t  pig  lead  i  >n 


the  Continent  is  rapidh  diminishii 
facl .  acetate  of  lead  produced  at  pn 
chiefly  made  from  scrap    lead. 

There  is  a  golden  opportunity   I  u    I 
firms     interested  in  the  manufacture  of  lead 
- nt  I iritish  manufacturers 
seem   to  content    themselves   with    the   pro- 
duction of  white  and  red  lead,  lithai 
lead-pipe  fittings. 

■we. — This     industry     was    almost 
entirely  in  the  hands  of  Germans  ai 
gians.     The  nearest  quotations  from  British 
manufacturers  are  not  within  300     of  their 
Continental  rivals.      This  may  be  dli 
unparalleled  conditions  existing  in   1 
to-day.       Even   America    is   2(  I1 ' 
war   prices,    and   this   probably    for   l 
goods.     The  quality  of  the  foreign  article  is 
much  superior  to  anything  produced  in  i  treat 
Britain.     The      foregoing      remarks      apply 
equally  to  all  porcelain  material,  of  which  a 
considerable  quantity  is  used  on  the  Hand. 

Manganese    Dioxide. — The    averag 
sumption  of  the  above  in  the  Transvaal  is 

nateh    100  ti  >ns  per  annum. 
qi  Yi    being  produced  by  the  Cornwall  mines 
at    100      higher  price. 

Fine  Chemicals  and  Reagents. — This 
necessity  to  all  chemical  laboratories  and 
assay  offices,  embracing  chemically  pure 
acids,  of  which  a  very  considerable  quantity 
is  used  on  the  Rand,  was  entirely  in  the 
hands  of  huge  German  firms,  such  as  E. 
Merck,  of  Darmstadt.  The  production  of  these 
chemicals  seems  to  have  been  entirely  neglected 
by  British  firms,  who  have  thereby  missed  an 
opportunity  of  building  up  a  lucrative  adjunct 
to  any  chemical  manufactory. 

Dyes. — Aii  turnover  was   done 

annually  by  Germany  in  all  aniline  dyes. 
!  ren  si  amongst  them  was  the  exten- 
sively used  laundry  blue.  This  industry, 
although  originally,  I  believe,  discovered  and 
d  by  the  Ah  ither  Countrj ,  ha-  been 
through  excise  restrictions,  driven  to  alien 
shores. 

A.    M  m  DONALD    |  M.  i,.i     - 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Platinum  A<sw  -  Dewey  says  that  separation 
of  Ag  from  l'l  with  UNO  ami  An  from  I't  »illi 
aqua  regia  is  impracticable.  Also  tlmt  Cd  does  not 
prevent  solution  of  Ft  in  assay  button  I  I'. 
Dewey,    '/ 

».  Aug.  20,  1914,  !■-  '."-.vi      iii. 
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I.miki  inn  1  A  iomk  W  1  i'  11  rs  "  Two  rather 
revolutionarj  scientific  papers,  botli  coming  lo  the 
conclusion  thai  the  atomic  weight  of  an  element  has 

n"i  11  ilelinite  value  werep tiled  bj  Dr.  K.  Pajans, 

..1  Karlsruhe,  ami  by  Prof.  ().  Hdnigacbinid,  of 
Prajj  1  y,  al  the  Leipzig  meeting  ol  the 

1  5oc  ie  ty . 

In  his  paper  'on  the  final  products  of  radio-active 
disintegration  series '  hi.  K.  Pajans  said  thai  until 

y  11  hail  1mm- 1 1  iis<Hi  1 1  thai  a  chemical  element 

has  al  ways  the  sa al ic   «>-i.-lii    from  whatever 

mineral  n  may  have  been  isolated.  But  when  a  year 
lie  authoi  and  Soddy  brought  the  radioactive 
element."  in  line  with  the  periodic  system,  the  hypo- 
thesis was  suggested  thai  there  an-  elements  which 
while  entirely   identical    in   chemical    respects  may 

diffei  in  al ic  weight  up  to  eight  units  and  which 

diffei  otherwise  only  by  then  radioactive  properties 
speed  of  disintegration).  This  hypothesis  was 
first  I'M-''. 1  i.nly  "ii  indirectl]  iletermined  properties 
ol  radio  u  I  ive  •  lements  "i  Bhorl  life  ami  ii  was  there 
fore  important  to  prove  experimentally  that  two 
elements  which  appeal  i"  us  i"  be  identical  chemic- 
ally cull  have  differi  1  ■_■  1 1 1  ^ . 
The  author  then  concluded  that  this  test  could  In' 

Ie  with  lead.     He  considered  it  a-  probable  that 

the  atomic  weight  ol  lead  formed  in  the  course  of 
millions  .11  years  in  uranium  minerals  as  the  final 
product  of  ihi-  disintegration  of  uranium  would  be 
different  from  that  "i  lead  obtained  from  ordinary 
lead  minerals 

ted  ami  has  heen  fully 

conlii I  by  tin-  author's  funnel    collaborator,    M. 

the    laboratorj    ol     Prof.    Theo,    W. 

Harvard.     Lead  1 1  uranium  minerals 

was  found  to  have  the  atomic  weight  206  6,  while 
ordinary   lead   lias   the  atomic   weight    207'1.     The 

possible  erroi  is  al  most  01  two  units  in  1  In'  last 

decimal    and    1-   therefore   much    Binallei    than    the 
nee  Found  expei  imentallj 
'  '  1  he  fact  thai  these  1  «<>  kind  i 

"i   lead   an    1101    onlj  1  hemically  identical,  but    also 
— opic  respect       <  In  1  he  bs 

b lai  considerations  11   i-  probable  that    lead  from 

thoi linerals  has  a   higher  atomic   weight  than 

ordinary  lead.  Possibly  ordinary  lead  1-  but  1 
mixture  ol  lead  from  uranium  ami  lead  from 
thorium  The  question  comes  up  whethei  the 
atomic  weights  of  most  elements  an-  perhaps  only 
mean  values  ol  the  atomic  weights  ol  several  chemi- 
cally identical  ele nts   which   therefore   cam 

•  ■.I    by    chemical    means,       Atomic    weight 

In'-  have  therel 1 1   an  entirely  new 

problem:   that    1-    i"    investigate    how    tin-   atomic 

tif  tin-  elements  depend  mi  their  origin 

The  panel  bj   IVof.  0.  Honigschinid  on  a  '  revision 

"i   1I1  iii  of  uranium  '  gives  the  results 

"i  a  determination  bj  analysis  •■!  uranium  bromide. 

1  li      itomic  weight   1.1  main -  n  :; 

units  below  1  he  present  intei  1  ■  <  iomil  •■  line    11 

siders  1  he  value  .'■■n  1  i<n  1  lie  it phi  ol  radi 

bet  ween  the 

atomic   weights  ol   uranium  ami  radiu usl  be  al 

12,  that  1-,  ;i  1  (atomic  weight  ..1  helium). 
Hi-  own  value  Ra  225  t'7  1-  therefore  considered  in 
In-  more  probablj  coi 

\i   the  same  time  the  authoi  iletermined,  jointly 

«iili    Stefn Horovitz,    the    atomic     weight     of 

lead  obtained   from   nraniu e  and  found  200  73, 

thai    1-   "i    I.---   than    the   at i>-   weigh!    ..1    lead 

obtained  fi irdinitry  lead  nre  1 from  uranium." 

UilaUurqi  \utt-,  191  I 

p    >••■:      ,1;.  II    - 


1  in  1:;  no\  m  ..1  InoN  1  bo.m  \V  tTi  r.  "  The 
removal  "i  iron  from  water  liy  means  of  aeration  ia 
mi  new  idea,  but  difficulties  are  often  encountered  in 

ordei  tore ve  ilie  oxide  "f  iron  from  the   watet 

The  successful   re *al   of   it  on    from    well    walei 

supplied  bj  the  Champaign  ami  I  rbanu  Water 
Company  provides  1111  inlerestii'g  example  which 
may  be  useful  undei  similar  conditions.  The  water 
contains  two  parts  per  1,000,000  of  iron,  4>i  parts  of 
carbonic  acid  gas,  and  110  dissolved  oxygen,  s 
pumped  from  a  hue  saud  stratum.  Long-standing 
trouble  from  crenothriu  ami  stained  porcelain 
experiments  which  proted  that  the  iron  could  lie 
removed  by  means  of  aeration  and  .-ami  filtration 
without  the  use  ol  chemicals.  The  watei  is  aerated 
a-  ii  fall-  from  the  pumping,  main  into  a  basin.  Prom 
1  Iii-  basin  the  water  i-  again  pumped  into  the  filters, 
rising  as  a  jci  and  falling  vertically.  It  i-  thus 
ed.  The  Klteis  are  ordinary  sand  tillers 
arranged  on  tin-  principle  "i  the  mechanical 
with  ail  and  strainei  systems  for  washing.  The 
liltei  -  consist  ol  30  in.  tlepl  h  ol  sand  and  8  in  ol 
1  ich  filter,  being  12  ft.  15  11  in  plan, 
deals  with  500,000  gallons  11  nay  Aftei  aboui  six 
weeks  ol  service,  the  saml  grains  became  so  bail ly 
coated  that  lite  ordinary  washing  arrangements 
found  to  be  inadequate.  This  difficult]  has,  how- 
ever, I n  overcome  by  ; ping  the  sand  through  a 

centrifugal  pump,  which  cleans  il  satisfactorily  Ii 
i-  expected  that  the  process  will  be  perfected  !••  such 
a  degree  that  the  -and  of  11  liltei  may  be  washed  by 
running  ii  lb  tough  a  centrifugal  pump,  ami  then 
rel  urning  ii  t"  its  place  directly,  nil  bout  using  much 

more  water  than   i-  required  foi  il 1  dinar] 

wash  of  the   filler.     The  sand  of  the  beds  ha< 

washed  in  ilii-  niannei  twice  in  eight  ntha      Tlie 

occasional  use  ol  a  lire  hose  in  stirring  and  washing 
the  Band  in  the  beds  has  also  lieen  found  lo  I" 
tive,  the  amount  til  watei  used  beinu.  about  the  -ann- 
as iliai    required   foi   1  hi  t  nsli      Ex 

peri  mental   work  carried  oul    in  o 1    lo   ascertain 

whethei  the  application  ol  chemicals  tu  the  water 
would  lessen  the  difficulties  ol  washing  has  shown  no 
advantage   in  accrue   from    ihi-.      It    i-,    perha]>s, 

remarkable  thai  foi  such  a  pnr| as  this  the  fixed 

spray  or  rotary  sprinkler,  Bimilai    to  thos rd  for 

sewage  filters,  i-  not  applied  more  frequently.  Ii  i- 
1  i-i  lain  thai  the  ae  tat  inn  would  I"'  more  perfect  :  the 
method  would,  however,  he  more  applicable  to  slow 
-ami  liltei    1  eds  1  ban  to  1  he  rapid  inechai 

The   tlioil   hi    washing   the  -ami   al   the   Hi  liana 

wink-  bypassing  ii  through  acentrifngal  pump  ia 
certainly  interesting,  and  may  have  valuable  appli- 
cations. Ivdian  i  Vug  29,  1914,  p. 
121.     [J.    \    \A    1 

Dl  r»   riON  "I    Pl.ATINI   m:l    Ml   wsul   si  \\  \.,i  - 

Chloride.     "Stai 1-  chloride  givei   u  blood-red 

coloration  (gold  brown  in  very  dilute  solutions)  with 
solutions  "i    platinum   chloride,   and    the  colouring 

1  can  he  extracted  »nli  ether  (Wiihler,  ' 
/.■U.,  1907,938)      The  test    1-  verj   sensitive  and  i- 

not    given    by    iridi palladium,    gold    or    iron. 

Huiiiic   substances,   however,   and   liltei    papei 

similar  reactions  aftei   treatment    »iili 

ami  the  lest  i-  only  conclusive  ol  platinum,  when  the 

papei    has    I n   completely    incinerated   ami 

when    any     I ic    substances    present    have    I n 

destroy  fusion  with  pvroaulphate)  prior 

to  extinction  with  atj  I     Langstkin  and 

I'.    11    Pn  u  -mi/.   fAMH  y.,,i .    tin  1. 

I,..l„.t.„.  Jul) 

1914,  p    769      (.1    W   1 


and  Abstracts:   Metallurgy. 


METALLURGY. 

OkeTkk.ai  mi.xt  at  ill k  ArgoMill.     "Rejection 

Of  tbe  sand  af  tei  nitration,  I  lie  use  of  .in  electric 

cell  to  compensate  the  effects  of  reducing  agents,  and 
the  addition  of  ammonium  salt-,  are  the  three  dis- 
tinctive features  which  have  helped  make  treatment 
possible  of  refractory  low-grade  sulphides  of  this  dis- 
trict. Aside  from  the  ]>ossible  elimination  of  amal- 
gamation, or  change  in  the  manner  of  practising  it, 
a  successful  system  i-  established  in  the  Argo  mill, 
ami  any  further  changes  will  be  -mall  details 
governed  by  convenience  and  not  by  a  distinctive 
metallurgical  change. 

The  ores  treated  ar mplex  sulphides  concentra- 
ting 4  ft  tons  into  I.  The  average  heads  for  the  first 
Bis  months'  period  assayed  0-25  oz.  gold  ;  :>  01  oz. 
silver;  (f60  copper;  0-75  !  lead.  The  construction 
of  the  plant  throughout  is  of  -teel  and  concrete,  with 
the  exceptii I  wood  tor  the  ore  bins. 

Crushing  and  Samjjling. — Running  along  the  bottom 
of  the  22  receiving  tuns,  is  a  24  in.  Jeffreys  pan  con- 
veyor, which  delivers  the  ore  over  a  li  in.  grizzly 
into  a  No.  4  Cites  gyratory  crusher,  dropping  by 
gravity  through  three  Snyder -ampler-,  each  taking 
out  a  20  cut.  Between  each  sampler  the  ore  is 
recrushed,  once  by  a  Eureka  crusbei  and  once  by  a 
Bet  ot  roll.-.  The  final  sample  is  sent  to  the  bucking 
room,  where  lour  pulp- for  assay  are  used.  Twenty 
per  cent,  of  the  ore  is  retained  for  resample  until 
Final  settlement  is  made  with  the  shipper.  The 
balance  of  the  ore  goes  to  two  oil  ft.  elevator-  and  is 
discharged  onto  a  24  in.  conveyer  belt,  with  reversible 
tripper,  distributing  in  the  1,600  ton  storage  bin  at 
the  top  of  the  mill.  The  elevators  are  of  14  in. 
Jeffrey  belt  with  5  in.  ■  7  in.  malleable  bucket-  set 
a  tagger  ed,  7  in.  centres.  So  fai  this  arrangement 
ha-  proved  satisfactorj  . 

The  sampling  plain  uses  four  men  on  shift,  and 
handle-  from  Inn  Ion-  to  200  ton-  per  nine  hours, 
according  to  the  physical  condition  of  the  ore.  Power 
is  furnished  by  three  electric  motor-  using  a  total  of 
35*5  h.p.  Total  costs  in  the  sampling  department 
amount  to  from  20c.  to  25c.  per  ton  of  crude  ore. 

Stamping  and  Concentrating. — Fr the  1,600  ton 

bin.  improved  Challenge  feeders  deliver  this  ore  to 
twenty  1,050  lb.  stamps,  in  two  batteries  of  III  each, 
making  1  III  drop-  per  minute  through  ti  in.  Stamp 
Brushing  is  done  in  4  lb.  cyanide  solution,  using  from 
§  tons  to  (i  ton-  of  solution  to  1  ton  of  ore.  with  a 
eyanide  consumption  of  4  lb.  per  ton  of  ore.  Twelve 
me-h  woven-wire  screens  an-  used  on  tin-  batteries, 
■he stamp  duty  being  over  G  tons  per  stamp-day,  or 
a  total  of  ore  120  ton-  per  24  hour-.  The  pulp  from 
the  stamp-  Hows  over  four  4s  in.  .",  |  jMj  copper 
plates.  So  far  amalgamation  in  cyanide  solution 
ha-  not  pioven  the  success  that  was  expected  oi  it. 
The  reasons  are  discussed  later. 

After  passing  the  plates  the  pulp  i-  led  1  o  a  duplex 
Dorr  classifier,  where  the  overflow  slime  is  removed, 
running  to  a  4  ft.  4  fr..  spitzkasten,  followed  by  a 
14ft.  <22  ft.  Dorr  thickener,  while  the  sand  from 
the  classifier  is  dewatered  and  delivered  to  a  distri- 
buting barrel  for  table  concentration.  Solution 
titrating  about  [  lh  cyanide  is  here  mixed  with  the 
sand  to  give  it  t lie  right  consistency  for  proper  table 
work. 

There  are  live  standard  Card  tables  now  used  for 
the  first  sand  concentration,  with  provision  for  in- 
stalling a  si  1 1 1  table  on  the  same  Boor.  Two  finished 
products  are  cut  out  on  these  tables,  a  lead  and  iron 
Boneentrate,  The  middling  Hows  by  gravity  to  ;i 
4  fi.  10ft.  Steams-Roger  tube  mill  and  a  halt  size 
simplex  Dorr  classifier,  operated  in  a  cdosed  circuit. 


This  is  made  possible  without  pumping  by  an  extra 
large  sco  >p  tor  feeding  the  tube  mill. 

Sand  from  the  middling  table  joins  the  sand  tail 
from   the   first   live   tables  and  How-  by  gravity  to  a 

three-i ipartment    Dorr  dewatering  and    washing 

machine.  The  pregnant  solution  with  the  small 
percentage  ot  colloidal  -lime  contained  with  the 
-and  i-  removed  in  the  first  compartment,  This  pro- 
duct Mow-  into  a  12  ft.  20  ft.  Dorr  thickener,  the 
clear  overflow  from  which  is  pumped  back  to  the 
head  of  the  mill.  The  thickened  underflow  from  it 
is  lifted  by  a  diaphragm  pump  into  No.  1  agitator,  a 
12  ft.  20ft.  1  >orr  machine.  In  the  second  and  third 
compartments,  respectively,  of  the  triplex  Dorr 
classifier,  a  bai ren  solution  ami  a  water  « ash  isgiv en 
the  -and.  which  is  then  discharged  at  15  moisture, 
carrying  a  trace  in  KCN  and  dissolved  values,  and 
run  to  waste  as  tailing,  thus  eliminating  on  an 
average  of  56%  of  the  mill  tonnage  without  further 
treatment.  Under  normal  conditions  the  gold  ex- 
traction in  the  sand  averages  90%  and  the  silver 
well  above  85  .  The  chaiacter  and  grade  oi  the  on- 
treated  would  make  further  handling  a  losing  com- 
mercial treatment  in  a  mill  of  this  size. 

Treatment  of  Slime.  -  A  ;  in.  spigot  underflow  from 
the  spitzkasten  i-  concentrated  on  two  Card  -lime 
tables,  placed  on  the  same  floor  as  the  middling 
table.  A  clean  concentrate  is  here  cut  out  and 
shipped  as  a  copper  product,  thus  eliminating  a  large 

percentage  of  th ippei  before  agitation  and  contact 

with  the  stronger  solutions.  This  spigot  underflow 
also  removes  90%  of  the  +200  mesh  product  from  the 
slime  entering  the  spitzkasten.  The  whole  remain- 
ing product  from  the  above  two  tables  gravitates  to 
the  tube  mill  circuit,  together  with  the  middlings 
from  the  middling  table.  The  slime  from  this  classi- 
fier  has  a  screen  analysis  as  follows  : — 


+  150 
+  200 
-  21 II I 


1  o 
5  0 

<I4-i> 


Total       ...  ...  ..       100-0 

It  How-  to  two  10  ft.  Dorr  thickeners  operated  in 
tandem.  The  thickened  overflow  from  these  vats 
Hows  to  the  Dorr  agitator.  The  clear  overflow  can 
either  be  sent  to  precipitation  via  the  clarifying  filter, 
a  simplex  excelsioi  filter,  or  may  he  pumped  directly 
to  the  head  of  the  mill. 

The  overflow  from  the  14  ft.  ■  22  ft.  Dorr 
thickener  is  handled  through  tbe  same  channel-  as 
the  overflow  from  to  loft,  thickeners.  The  under- 
flow, which  is  thickened  to  about  34  solids,  and  has 
the  screen  analysis  given  in  the  following  table,  ._-oes 
to  the  Dorr  agitator. 


80 
100 

+  150 
200 

-ji  ii , 


...  Trace 
05 
1-75 

4  ' ,  "i 


Total       ...  ..  ...      99-50 

The  com  hi ned  pulp  entering  foi  agitation  com  prise- 
about  26      of  th ill  tonnage.       The   Ulldclllow  from 

the  lo  ft.  Dorr  thickeners  is  considerably  more  dilute 
than  the  underflow  from  tic  othei  thickener,  and 
will  thin  the  total  pulp  agitated  to  2',  of  solution   to 

1  of  drj  sli This  is  made  up  to  1 J  lb  cyanide  and 

0'6  lb.  lime  per  ton  of  solution  in  the  No.  1  oi    Dorr 
agitator,  which  i-  connected  in  continuous  a 
with  a  12  ft       20    Ft.   l'.inal    agitator.      The   cyanide 
consumption  passing   these   two   agitators  i-  about 
\  lb.  pel-  ton  of  slime. 
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The  overflow    from  the   Parral  \.it  passes  to  Don 

No.    I,  the  lirsl   "I   a   series  ol   th 12  ft.     -in  ft. 

thickeners,  arranged  for  continuous  decantation,  the 
underflow  pulp  being  passed  on  Goulds  diaphragm 
pumps,  while  tin-  returning  clear  overflows  run  by 
gravity. 

The  water  need  foi  washing  t lie  sand  on  t lie  third 

il  the  triple  Dorr  classifier  is  raised  2  ft.  by  an 

air  lilt,  : t ti <  1   need  as  a  wash  forthe  lasi  thickener. 

The  barren  solution  used  to  wash  the  sand  on  the 
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Hours   of  Agitation 

Sa 
second  deck,  flows  by  gravitj  to  the  seoond  thickener, 

;iinl    is  I i-.-.l   as   a  wash       I  i leai  overflow 

from  the  lira!  thickenei  is  —  •  -  r  •  <  to  zinc  box  precipita 
Lion  bj  v.  .-■  \  of  an  excelsior  clarifying  liltei 

l  mi.  ■  I  lie  underflow  from  the 

i  1-1    Don    thickenei    was  concentrated  on  two  Card 

slime  tabl  clea inei  al,  and  i  he  balance 

.■Fii  to  I  lie  slime  filter  foi  Final  1 1  eal  menl       Hul  I  la i 
as    the   Mm. .mil    and 
v  ,i  in,.  ..i   i  lie  mineral   made  was  nol  woi  I  h 

i  el the   i  hickened    nndei  flow  ,   :i">      to 

,  inped   by  a  di  imp  dii  eel 

12  f I     I'."  i  land   conl  i ua  typi    d 

lich  is  "i\  en  a  barren  solnl 

wash,  .mil  from  which  the  pregnant   mlution  is  com 

.     i  ti  on  wash  by  bi 

,1    12  in.      Hi  in    I  ...ill, I  ml  mini  pump, 

ji  t i . I  i  hen  rel  m  ned  to  I  he  head  ol   i  he  mill   or  passed 

lirsl   through  an  available  zinc  box  if  desired.     TI  e 

i.i-|.i I  through  thelilterbya4in.     Bin. 

triplex  pump  ami  used  as  a   wash  loi   the  last    Don 
The  discha  i  ontaining 

n  20  lb.  KCN  and  10c.  in  dissolved  \  dues,  falls  into 
a  launder  and  is  sluiced  into  i  he  cr<  ek 
Precipital  ion   is  by  zinc  sh 

•  ,u  Ions  being  precipitated  in  the  usual  way. 

The  boxes  a leaned  up  ever]  two  weeks       Vnj 

thing    nol  :: ish   screen  is  pul   hack. 

the   precipitation   is    smelted    direct 

without   acid   treal nt,       \    No,   80  crucible   in  a 

Case  .mI  i  hi  iii—  furnace  is  used. 


Heating  th   -  Die  solution  throughout  the 

mill  are  warmed  by  a  7"  b.p.  boiler,  under  -in  lb. 
pressure,  from  which  lead  two  lines,  the  lii-i  going 
through  radial  ors  on  the  battery  Floor,  thence  through 
coils  in  the  II  it.  2J  fi.  Dorr  thickener  ami  dis- 
charging the  condensed  water  into  the  lasl  compart 
,,!  the  sand  tailing  classifier,  and  the  Beoond  a 

I going  through  coils  in   the    three    thickeners 

following  agitation,  discharging  into  the  last.  No 
othei  heal  is  used  in  the  mill,  except  one  line  of 
steam  going  to  radiators  in  the  superintendent's 
office,  a  radiator  al  the  solution  man's  titrating  desk 
and  radiators  in  the"  bucking  room  of  the  sampling 
tment.  An  appreciable  increase  in  extractions 
is  shown  by  keeping  the  solutions  above  80    !■' 

Lime  is  added   al    three   places  in   the  mill:    the 

ai int  is  varied  and  is  regulated  according  t..  the 

ore  treated.     A  emails unl   of  slaked  li b  first 

added  at  the  batteries  with  i lie  f 1  solution.    Over 

i lie  U  ft.  •-'_'  ft.  thickener  a  conl inuous  lime  feed  is 
made  from  a  common  whisky  I. and,  mounted  on  a 
shaft,  ami  belt  driven,  filled  with  crushed  lime.   The 

barrel  makes  6  i  p.m.  and   the  f I   is  regulated  by 

adjusting  a  slideovei  a  small  rectangular  opening. 

\   few   small   inl nil   pebbles  are   placed    in  the 

barrel,  keeping  the  discharge  opening  free.  The 
balance  of  the  lime  is  fed  bj  slaking  ii  in  the  water 
use, I  to  wash  i  he  lasl  i  liickener. 

As  already  menti I,  I ugh  cyanide  Is  added  at 

the  Dorr  agitatoi  to  bring  the  solution  up  in  the 
desired  strength.  Jusl  enough  cyanide  is  added  at 
the  tube  mill  t"  keep  the  weak  solution  al  '  lb.  pci 
i it  zinc  l>"\  head. 

The  ammonium  sal  ts  are  added  at  the  Dorr  agitator, 
as  experience  Iris  shown  the  zinc  boxes  will  be  kept, 

free  fi precipitated  copper  by  so  doing,  and  the 

-alls  have  the  effect  ••!  increasing  i lie  extraction. 
The  accompanying  curves,  Pig.  2,  show  the  experi- 
mental results  of  the  use  ol  ai mum  salts  ,in   the 

copper  and  reducing  agents. 

/.v.,  i.— An  interesting  feature  of 

the  treal nl   is  the  use  of  electrolytic  oxygen  t.> 

overcome  tl Heel  "f  reducing  agents,  li  i~  accord- 
ing to  a  modification  ol   the  method  advocated  by 

T.    II.    Aldrich,   .Jr.,   ol     ISirmingha Via.       The 

ipanying  curve  ;  li hieing  ; 

nf  the  solution   with  ami  withonl  il II  installed. 

\  h.n.l  rabbet  cell,  containing  fiftj  I  in.  5  in.  lead 
phites   1    in.  in  thickness  and  '  in.  centres,  i-  placed 

in  the  head  i narlmenl  ••!  each  zinc  Ikjx.      V  110 

,.,  nating  enn                                  bi  usl   of  ilns 
mi  rent  i~  less  i  ha'i  li     pei  toi ii  ml •■  milled, 

Lead  sail  have  been  u 

offsel  the  reducing  agents,  and  while  thej  had  the 
desired  effei  I  i  "-1    fm    greatei  than  the 

Aldrich  eleel  i  ic  cell      Litli  >  ti  ied  in  the 

i  nbe  mi  itora  as  a  i ible  a  .1  to  silver 

ml    showed   absolutely    no    assistance. 
Lnt ion,  however,  i~  material  y  assisted  by  .li|. 
ping  the  zinc  in  a  weak  solution  ol  lea  i  acetate. 

li,.  three'  mi  enl  rate  inns, 
,,,,,.  i,,    each  |  placed  on  the  lower  Bi 

loeated    thai    il "    be   weighed   anil 

wl led  into  li  -  foi  shipment       I 

..i ii  the  upper  il -  gra\  itab 

,,ue  i, .mill  si  ■     in  ;  over 

the  bin  "al'' 

are  discharged   fi I lasailiere,  averaging    12 

moistni  ing  ce t  Floor,  a  low  ing  fnrthei 

s, iluii.ii ham  ell  to  the  general  mill  sump 

utrate  i-  sold  under  contract  lotheUlolM 

\ ricun  Smelting 

Denver. 
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The  mill  costs  per  ton  of  (ire  treated  during  1913 
operations,  when  the  mill  never  exceeded  two-thirds 
of  it-  capacity,  owing  to  tire  lack  of  ore  receipts,  are 
a-  follows:— 


Office  and  overhead  expense 

Milling  

Marketing  products 

Sampling 

Total 82.257 

These  figures  cover  all  repairs  and  upkeep,  but  do 
not  cover  depreciation. 
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Effect  of  Electrolysis. 

Operations  during  1913  have  shown  mill  extrac- 
tions of  83  ,  of  the  gold.  63%  of  the  silver,  so  of  the 
lead  and  +o  of  the  copper.  The  consumption  of 
cyanide  was  r.",J  lb.  per  ton  of  ore  treated,  and  lime, 
6-09  lh.  per  ton. "—A.  H.  Rou.er  and  H.  T.  CURRAN. 
ring  and  Mining  Journal,  July  4.  1914,  p.  1. 
(G.  H.  S.) 

MINING. 

CORRl  CT  Mil  llnlis  in  PBIMING  DYNAMITIC— "A 
great  many  blasters  think  that  the  priming  oi  n 
dynamite  cartridge  is  of  veiy  little  importance  if 
the  dynamite  goes  off,  that  is  all  there  is  to  it. 
It  i-  not  widely  known  that  the  success  or 
failure  ol  a  good  many  blasts  depends  on  the 
position  of  the  detonator— blasting  cap  or  electric 
blasting  cap  —in  the  dynamite.  Not  only  the 
amount  of  work  done  depends  in  a  large  me 


the  priming  but  also  the  safety  of  the  loading  opera 
tioti  is  affected  in  many  instances  by  the  position 
that  this  detonator  occupies.  .Many  accidents  have 
occurred  and  many  men  have  been  killed  in  loading 
hoh's  with  a  primer  made  so  that  the  detonator  be 
came  jainbod  or  wedged  in  the  hole  and  exploded 
when  the  blaster  endeavoured  to  force  it  down. 

The  points  to  be  home  in  mind  in  making  a  primer 
are  the  following  : 

The  detonator,  and  by  detonator  is  meant  either  a. 
blasting  cap  or  electric  blasting  cap,  must  he  in  such 
a  position  that  it  cannot  become  jaiuhed  in  the  bore 
hole,  as  in  Fig.  1. 

The  detonator  must  be  in  such  a  position  that  it 
will  not,  he  struck  by  the  tamping  stick. 

The  detonator  must  be  fastened  to  the  cartridge  in 
such  a  way  that  when  the  wires  or  fuse  are  held  in 
one  hand  by  the  blaster,  and  the  cait ridge  seated 
with  a  tamping  stick  held  in  the  other  hand,  the 
detonator  will  not  pull  out. 

The  detonator  must  be  entirely  embedded  in  the 
dynamite. 

The  loaded  end  of  the  detonator,  or  the  closed  end, 
or  the  '  business  end  '  should  point  toward  the  bulk 
of  the  charge  (Fig.  2-A),  not  away  from  it  (Fig.  '2-B). 
The  detonator  should  not  he  secured  by  metal  wires, 
etc 

With  an  electric  blasting  cap,  the  wires  should  not 
be   fastened   on   with   a   half  hitch,  as  in  Fig.  3,   for 

although    this   practice   is    very   i non,    there    is 

always  a  chance  of  a  short  circuit  occurring,  especi 
ally  when  high-voltage  power  currents  are  used  Foi 
filing. 

With  blasting  cap  and  fnse,  the  fuse  must  not 
come  in  contact  with  the  dynamite  except  tor  about 
a  half  inch  next  to  the  cap'  (Fig.  4).  '  Lacing'  fuse 
through  dynamite  causes  mote  burned  charges  than 
anything  else  (Fig.  5). 

The  maximum  detonating  effect  of  a  blasting  cap 
or  electric  blasting  cap  is  out  from  the  closed  end 
If  you  place  a  dozen  cartridges  of  dynamite,  end  to 
end  in  a  straight  line  on  the  ground,  and  lire  a 
blasting  cap  in  the  end  cartridge,  with  the  blasting 
cap  pointing  towards  all  the  other  cartridges 
(Fig.  6),  the  entire  line  will  go  oil,  but  if  you  put, 
this  primer  in  the  middle  of  such  a  line  (Fig.  7), 
someofthe  cartridges  back  of  the  detonator,  that 
i-.  those  away  from  which  the  detonator  is  pointed, 
will  often  fail  to  explode  If  you  put  the  primer 
cartridge  at  the  end  of  such  a  line,  pointing  it  away 
from  the  line,  that  is,   pointing  i|    towards  the  open 

.in     Fig    8),  generally  the   pri r  only  will  explode. 

Tin-.  d..c-  not  always  happen  in   a.  bore  hole,  because 
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there  the  explosive  wave  i~  strongly  confined,  but 
thin  shows  a  tendency  of  the  dynamite,  which  is  in 
the  opposite  direction  from  the  closed  or  '  business 
end  '  ni"  the  detonatoi .  t>.  misfire.  Several  years  ago 
this  v  .  :.-.l  to  ii  sceptical  iinliviJu.il  in  a 

quarry  shol  where  there  were  '-'7  holes,  each  hole 
containing  from  19  to  21    c  ynamite  ;  13 

of  the  holes  having  the  detonator  in  the  next  t"  the 
l;i- 1    cartridge    and    pointing    downwards,    that    i". 

toward  the  bulk  of  tl Iiarge  :  the  rest  ol  the  holes 

having  the  detonatoi  in  the  same  cartridge,  that  is, 
the  next  to  the  last,  bnt  reversed,  pointing  upwards. 
These  holes  were  all  thoroughly  tamped  with  -;;  i  ■  1 
ami  fired  at  the  same  time,  While  all  the  dynamite 
in  both  sides  exploded,  where  the  detonatoi  pointed 
downwards  the  rock  was  broken  and  cleared  from 
I  he  ledge  below  the  bottom  ol  the  holes  ;  where  the 
detonatoi  was  pointed  upwards,  about  one-third  ol 
the  distance  from  the  bottom  ol  the  holes  upwards, 
the  rock  w ji~  broken  up  bul  left  in  place.  This 
showed  that  when  the  detonatoi  pointed  downwards, 
the  full  powei  ni  the  dynamite  was  realized  :  where 
the  detonator  pointed  away  from  the  lmlk  of  the 
charge,  the  full  power  was  not  realized,  but  a 
deal  was  wa  < 

When   a   cartridge  of    10      straight   dynamite   is 
nded  vertically  in  the  air,  and  a  blasting  cap 
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Figs.  6,  7  and  8. 

supported  at  rigid  angles  to  it ,  and  pointing  directly 
.ii  ii  '  Ii;:   9)  is  fired,  the  dynamite  will  explode  at  a 

distant t   .'i   in     in. in   the   blasting   cap,  bul   if  a 

cartridge  and   blasting  cap  are  hung  parallel  with 

each  other,  that  is,  the  blasting  cap  pointing  eithei 

straight  ■  i j >  hi   straight   down  and   parallel   to  the 

dynamite  cartridge,  so  that  it  does  not  shoot  directlj 

.ii    the  ■  irtridge     I  ig.    10),  the   dynamite  will  not 

bi oughl  t"  .-i  distance  of  IS  in.  or 

less.     When  the  blasting  cap  i-   horizontal  and  the 

cartridge  ol   dynamite   hung    vertically  and  the  cap 

supported  at  the  level  ol  the  middle  ol  the  dynamite 

cartridge   bul    pointed   bo   thai    it   does   not    point 

.      1 1    i  he  dj  namite  but  a   litl  le  to  one  side 

i        i  i  i,  this  distance  where  an  explosion  occurs  is 

lesse I    Btill   more       When    tin'    cap   i-    pointed 

direct  Ij  a«  aj  from  I  In  dj  namite  cai  1 1  ii 

it    »ill   not    explode  the   dynamite   cartridge  everj 

t  inn'  i-\  i'ii  u  hen  «  iiliin  I  in   > 

The  ideal   primer   with  an  electric  blast 
would  be  one  where  the  detonatoi   lies  directly  in 
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Fig.  II.         Fig 

i    the  middle, 
the  win  idge,  in  »u< 


that  they  could  not  possibly  pull  out,  l>y  some 
strong  Don-conducting  material  like  string.  By 
using  a  curved  puncher  (Fig  13)  it  i-  possible 
an  electric  blasting  cap  almost  in  this  ideal  position, 
where  it  may  be  held  in  place  securely  by  taking  a 
hull  bitch  with  a  piece  of  string  around  the  win 
thfti  carried  once  oi  twice  around  iln*  dynamite 
cartridge  and  tied  tightly  with  a  Bquare  knot 
Kig.  1 1 1 

Another  way  ni  priming  with  an  electric  blasting 
cap  without  using  Btring  is  to  punch  a  hole  through 

1 1  idge  about  2  in.   t the  end  and  lace  the 

electric  blasting  cap  through  1 1 1 i  —  and  insert  it  in 
i  he  Bide  of  t  he  cai  tru 

With -huri  wires,  -I  ft.  oi  less,  the  ends  m 
passed  through  this  hole  aftei  the  cap  is  inserted  in 
(Fig.  15),  bul  with  long  \wie>  it  is  apt 
to  either  make  the  hole  bo  large  thai  it  doee  not 
make  a  secure  fastening,  or  it  may  even  cat  the 
cai  1 1  idge  in  t  wo. 

With  blasting  cap  and  fuse,  inverting  the  blasting 

cap  in  the  Bide  of  the  cartridge  about  one-third  n 

the  top  and  tying  it  tightly  with  one  or  n | 

ni    Btring,   keeps   the  cap  away  fr the   tamping 

Btick,  and  it  carefully  done   with  a  curved  puncher, 
places  the  cap  almost   in   the  axis  of  the  carl 

The  orthodox  method  of  opening  up  the  pap 
the   top  ni   the  cartridge,   punching  a   hole    in  the 

dyn Hi-,  inserting  1 1 ap  and  fuse  into  that,  and 

then  tying  the  papei    down   around   the  f as  in 

Fig.  17.  gets  the  blasting  cap  in  a  g 1  position  but 
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!  ,      13       I  i      14.     Fig.  15.     Fig.  16.     Fig.  17 

is  a  difficult  operation  to  perform  on  account  ol  the 
tendeuo\  ol  the  Btring  to  slip  ofl  the  papei  and  the 
difficulty  ni  getting  the  string  tight  enough  t<> 
prevent  the  fu  e  from  pulling  out.  It  also  is  liable 
to  kink  the  fuse  abruptlj  il  the  primer  i-  Beated 
lirinly  «  ith  the  tamping  stick. 

Dynamite  when  strongly  confined  in  a  borehole 
burns  very  rapidly  when   il   ia  igt  this 

account  the  lacing  of  the  fuse  through  the  dynamite 
cartridge  is  a  pra<  tice  which  i-  strongly  condemned 
by  all  explosive  manufacturers.      It   seema  •> 
that  verj  much  ol  the  dynamite  would  burn  h 
tin'  cap  would  exp  •    facl    t",  dj  n 

burns  verj  much  rapidly   when  confined  than 

in  has  i'ii  ii  known  to  burn  up 
entirely  in  a  1 hole   which  contained  a  perl 

ip  m  u  houl    any  ■•!   the  dj  namite  explo 
the  cap  ui  course  exploding   and  doing   no  work. 
Darning  dj  namite   makei  utitj    dI  ex- 

jly  |)ois< ii-  fumes,  and  a  uiinibei  ol  fatal 

accident*  have  oecu I   from  dynamite  burning  up 

in  the  bore  holi     in  mines  and  tunnels,  due  either  to 

o  igh  the  cartridges,  or  t 

,    as    matches,    spark      oi     burnii 
..  il.,'  charged  bore  ho  fumes 

from  burning  dynamite  an  tllj  poisonous 
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that  do  chance  whatever  should  be  taken  of  a  charge 
catching  lire,  especially  when  it  i-  -o  easy  to 
prevent  it  by  takiug  the  proper  care  in  preparing 
the  primer. 

In  priming  holes  where  it  i-  necessary  to  have  two 
primers,  one  should  be  near  the  top,  pointing  down- 
wards and  one  m  about  the  middle,  also  pointing 
downwards.  Where  three  primers  are  used,  place 
one  at  tlir  bop,  one  about  une-third  way  down  and 
one  about  two-thirds  way  down;  thai  is 
distant  from  each  other  and  from  the  bottom  "t  the 
le. le. 

The  bane  of  blasters  in  mines  and  tunnels  is  the 
Smoke  and  fumes  from  the  explosive,  and   while  no 

explosive  has  yet  been  invented  which  does  give 

off  more  or  less  irritating  fumes,  the  quantity  of 
fumes  given  08  can  he  materially  decreased  byinsur- 
ing  complete  detonation  of  the  charge  by  using  the 
strongest  obtainable  blasting  cap  or  electric  blasting 
eap,  by  inserting  the  primer  in  either  the  last  or 
next  to  the  last  cartridge  111  the  hole,  ami  placing 
the  detonator  so  thai  the  'business  end'  points  to- 
wards the  bottom  of  the  hole,  and  by  using  an 
adequate  amount  of  good  tamping  material  on  top 
of  the  explosive  charge.  The  reason  why  it  is 
advisable  to  place  one  cartridge  on  top  of  the  primer 
is  that  it  serves  to  cushion  the  primer  from  the 
tamping  stick  when  used  for  packing  the  tamping. 
The  stronger  the  conlinemenl  ami  the  largei  the 
detonator,  the  more  perfect  the  explosion  will  lie, 
and  tlie  less  amount  of  noxious  fumes  will 
off."—  Mining  and  Enqim  ring  World,  July  23,  L914, 
Vol.  xli..  No.  4,  p.  149.     (.1.   i:.  T.i 

MISCELLANEOUS. 
German  Synthetic   Drugs  and  the  Patent 
LAWS. — "  Herman  A.   Met/,   president   of  the  Farb- 
werke-Hoechst   Co.,    interviewed   by  the 

regarding  the  manufacture  of  synthetic 
drags  in  the  United  States  said: — 'No.  I  do  not 
think  there  is  any  possibility  of  engaging  in  the 
manufacture  of  these  products  here,  even  if  there 
were   patent   laws   to   compel    the   carrying   out   of 

patents    in  this  country  and    manufacturing  g Is 

protected  under  such  patents.  England  has  tried 
this,  with  the  result  that  Germans  established 
plants  in  England,  where  they  carried  out  just 
enough  of  the  process  to  cover  the  patent,  depending 
upon  Germany  for  all  raw  materials  and  inter- 
mediate products.  The  result  is  that,  in  spite  of  its 
law-.  England  is  stranded  high  and  dry.  Only 
recently  I  received  a  cable  from  the  Manchester 
branch  of  the  German  plant,  asking  if  we  could  -end 
any  salvarsan  to  Europe  for  the   English   Govern- 

ment It    has   taken   half  a  century  for 

Germany  to  reach  its  present  place  in  the  chemical 
industry.  England  originated  it,  and  Germany 
depended  upon  England  for  a  large  part  of  its  raw 
materials  ;  then  France  took  it  up.  but  to-day 
France  and  England  both  are  negligible  factors  in 
the  industry  as  a  whole.  The  net  result  of  the 
British  patent  limitation  has  only  benefited  Great 
Britain  to  the  extent  that  it  has  brought  two  or 
three  plants  in  the  chemical  line  to  England, 
employing  only  a  small  amount  of  labour,  because 
the  chemical  industry  requires  less  labour  in  propor- 
tion to  the  value  of  the  product  turned  out  than  any 
other  industry.  They  obtain  all  their  raw  materials 
from  Germany,  and  compel  the  English  public  in 
pay,  in  addition  to  the  cost  of  the  drug 
Germany,  the  cost  of  amortisation  of  the  plant  in 
England  during  the  life  of  the  patent." — A.  Metz 
Chemist  and  Druggist,  Sept.  26,  1914,  p.  s.3.  (J.  A.  \\ '.) 


11.1  n  Ti  STS  Foil  r  \ix  rs.      "  In  a  report 
under    the  above  title  to  the   Vmerican   S01 
1'esting    Materials,   the    various  methods  of  testing 
i-  comp  nai  ive  standards  of   '  weigl 

in    1  he   case   ol    painl  -  h  ml 
-piead  on  surfaces  of  wood  veneer,  cement. 
(doth,  wire  mesh  ami  p  sussed. 

As  to  In-  definitions,  '  weight  permeability'  is  the 

>l  in  list  in  ■  1  i] ■  p  tssing  through   1 

p  tint  or  varnish  in  24  hours  divided  by  the  weight  of 
the  coat  itself.  '  Volume  permeability '  is  tb 
of  water  vapour  passing  through  the  coat  in  24  hours 
divided  by  the  volume  of  the  coat  when  dry  on  the 
given  surface ;  it  is  easily  deducible  from  the 'weight 
permeability'  by  dividing  the  latter  by  the 
gra»  ity  of  the  dried  co  iting. 

The  tests  are  made  by  coating  a  disc  of  one  of  the 
above  name  1  materials  about  7  ,;  in.  diameter  with 
the  material  to  be  tested,  and  the  avers 
this  coat  after  the  siccatives,  etc.,  have  dried  oul  is 
usually  about  10 gin.  Above  this  screen  is  a  weighted 
dish  of  calcium  chloride,  and  the  screen  is  subjected 
to  artificial  rain  and  sunlight  by  means  of  1 
garden  spray  and  a  mercury  vapour  lamp  of  high 
candle-power  at  short  range.  The  coat  i  subjected 
in  these  special  weathering  tests  in  a  cylinder  of 
about  7  ft.  in  height  and  4  ft.  in  diameter:  descrip- 
tions of  the  tests  are  c  irefully  given,  and  the  results 
show  unexpectedly  large  contrasts  between  the 
various  materials  used.  Cements  often  broke  down 
in  two  days,  implement  paints  in  three,  varnishes  in 
nil  some  outdoor  pai  11  ts  could  lie  examined 
for  Inn  days  or  more. 

Beat  ha-  a  greal  effect  on  permeability  and 
osmosis  tike-  place  mure  readily  towards  the  outside 
air  than  the  reverse  way. 

Porosity  is  to  be  in  no  way  confounded  with  per 
meability.  The  experiments  are  readily  modified  to 
discover  the  permeability  of  various  coatings  in 
obnoxious  gases,  acids  and  acid  fumes,  etc. 

\-  regards  moisture  they  are  in  very  satisfaetorj 
agreement  with  the  feeling  of  long  experience  with 
the  more  commonly  known  and  used  mate 
perimented    with."—  A.    M.    MUCKENFUSS.        Tin 
Chemical  H  01  d,  Sept.,  1914,  p.  263.     (J.  A.  W.) 

The  Cohesion    Point,    \    New    Constant   of 

GLASS. — "  When  two  clean  plane  polished  glass  sur- 
face- are  pressed  together  a  firmly  adhering  combi 
nation  is  obtained,  in  which  however  the  surfaces  are 
1  by  an  air  layer  at  least  111 14,  mm.  thick, 
and  a  greyish  bine  interference  colour  is  produced. 
The  condition  is  merely  one  of  adht  rion,  the  intimate 
molecular  contact  of  the  glass  being  wanting  which 
is  the  necessary  condition  for  cohesion  between  tie- 
two  surfaces.  At  high  temperatures  the  adhesion 
slowly  passes  within  a  certain  length  of  time  into 
cohesion.  The  temperature  required  to  bring  this 
about  in  a  specified  time  is  named  the  coJu  tion-point. 
It  is  a  constant  of  the  particular  variety  of  glass, 
which  relatively  defines  its  specific  softening  proper- 
tie-,  and  allow-  the  course  of  liquefaction  to  he 
exactly  followed.  It  is,  in  fact,  a  substitute  for  the 
melting  point  constant  of  crystalline  substa 
cohesion    points   are    plotted    against   corn- 

times  of  heating  a  representation  of  the  - sning  ol 

the  heated  ".lass  is  obtained.  In  practice  30  minutes 
may  he  adopted  as  the  standard  time  of  heating 
required  to  produce  coherence  of  the  surfaces.  I  he 
glass,  in  the  form  of , lies,  in  mm.  diameter  and .2  mm. 
thick,  adhering  in  pair-,  is  heated  in  an  electric  tube 
furnace  (see  Z-chimmer  and  Schielz,  SUikat-Zeits., 
l'.ill,  .',  4.>).     The  course  of  the  coherence  is  easilj 
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followed;  a  black  spot  Biirroumled  by  Newton 
riii--  lir-t  appears,  and  gradually  increases  in  size, 
eventually  ai  the  completion  ol  coherence  extending 
ovei  the  whole  dine.  1'he  end-point  is  easily  recog- 
nised, Numerous  tables  and  curves  are  ^n- 
iug  the  values  of  the  constant   for  ■  > 

.   IIPI4,   .-.    129- 

Sept.  30,  mil.  p.  021.     (J.  A.  W.) 

■  SING  Lt  HG   I  list   ISXS.  V 

study   by  < '•>!  1  i~  of  t! Sects  of  dust  in  producing 

ol  the  lungs  has  led  to  the  following  con- 
clusions (1)  Inhalation  of  all  forms  of  dust  is 
accompanied    by  diminished  power  of   chesl  expan 

.-ion,  with  responding!]  high  l.l I  pressure 

Animal  •  Fi the  presence  of  pathogenic 

mici ganisms,  produce  less  effect  than  vegetable 

or  mineral  dusts.     (3)  Vegetable  dusts  tend  t<>  pro 

asthmatic    type   of    chesl 
Mineral  dusts  which  do  not  contain  free  silica  tend 
e   irritation  "i  the  upper  air-passages  and 
respiratory  diseases  other  than  phthisis,  those  com 

f  calcium  salts  being  least  injurious.     (5)  In 

lalation  of  mineral  dusts  which  contain  free  silica  \e 
associated  with  an  excess  of  phthisis;  an  excess 
which  bears  a  direct  relation  to  the  amount  oi  free 
silica  present.  (6)  In  general,  dusts  appear  to  be 
more  injurious  as  their  chemical  composition  differs 

from  that  of  the  human  body,  or  from  il lements 

of  which  the  body  is  composed."  -Annual  Report  id 
i  Ihiel  I  nspector  of  Factories 

Sept.  15,  191  l.  p.  896     J    \  w 


Abstracts  of  Patent  Applications. 

ii'i    201  ii.    George  Moore.     Improvements  in  pro- 
foi     treating    metal    bearing     material. 
14.5.14. 

^plication   refers  to  a  pr 

metal  bearing  material,  consisting  of  sand  and  Blime, 
and   comprises   moving  b  compact   column  "i   snch 

material  downwardly  while ving  a  fluid  i 

in   contact    with    the   material,   and    retarding    the 
movement  i"  prevent  agitation  and  separation  of  the 

".in. I  and  ili ,     An  apparatus  is  descri I  for  the 

put  i of  cai  rj  in^'  out  the  woi  k, 

((.'.)     322/14.      Henry   M ■    Sutton    (1),    Waltei 

Livingston   8  [win   Goodwin   Steele 

(3).   Improvements  in  pr .•-  of  and  apparatus 

foi  -i/hil;  ..i    classifying  comminuted  material. 
16.7.14. 
This  application  relates  to  improvements  in  pro 
ceas  and  apparatus  for  sizing  oi  classifying  commi- 
nuted material.    The  inventor  claims  i"  !»■  able  to 
cording  to  sin,  regardless  "i  any  difference 
in  specific   gravity,   without    Bcreens  of  any  kind. 
i  i  itutes  t  he  process  claim. 
The  apparatiu  consist*  "t  a  series  >>i  adjustable 

deck  fin ,  each  frame  being  so  mounted  that  the 

inclination  the i  can  be  adjusted  independently. 

Bach  deck  fra is  provided  with  spaced  rollers, 

around   which   pa-—  endless  flexible  belts,    having 
roughened  "i  corrugated  surfaces,  which  Is 
progressively  increased  in  size  from  the  upper  t"  i  li<- 

lowei   edge  in  order  to  progressive]]    ii ase   the 

■!•  in  i he  material. 
Driving  mechanism    i-    attached    to  the  spaced 

rollers,  which  impart  movement  to  tl ndless  belts 

ed  below  the  b  luated  tapei  ing 

angular  rollers,  which  Imparl  an  accelerated  move 


menl  to  the  crushed  material  passing  over  the  sizing 
surface  of  the  belt.  These  rollers  are  controlled  in- 
dependently from  the  dri.  ing  inechanism  of  the  end 
Its,  their  effect  being  to  create  varying  libra 
linn-  and  undulalini.-  of  tin-  -uin^  surface,  which, 
acting  in  conjunction  \iith  the  cross  channels  n 

ing  from  the  corrugations  of  ihf   bell  snrfi 

intended  to  give  the  classifying  effect  claimed  bj 

inventoi . 

(C.)    :t."il  II       Orenstcin-Aribiir    Koppel,    Ltd 

Mil  t  in  Christensen  I  aprovements  in  tip 

ping  trucks  and  the  like.     19.8.1 1. 

This  patent  claims  improve nts  in  the  brackets 

supporting  the  pins  in  "two-pin"  -i.le  tipping 
trucks.  The  usual  arrangement  is  to  have  a  bracket 
"i  il.it  bar  benl  to  receive  the  pin  and  ri vetted  to  the 
Bide  ni  the  end  standard  ol  the  truck,  and  the  im 
provemenl  claimed  is  to  carry  down  the  end  of  this 
bracket  to  taken  rivel  in  the  foot  "f  the  standard. 
(C.)     380/14.     Mather    Williams  Sherwood.     Powa 

drilling  machines.     8  9  1 i. 
This  application  embodies  10  claims,  and  in  ge 
the  claims  refer  to  t  he  following  :— 

In  a  drilling  machine,  the  combination,  with  the 
drilling  engine,  ol  means  for  effecting  the  rol 
of  the  drilling  tool,  including  a  fluid  pressure  acta 
at.-. I  im. t..i  operatively  connected  with  the  tool,  the 
exhaust  of  the  motor  communicating  with  the  inlet 
of  the  engine  for  operating  the  latter. 
381   l  I.      Charles   Herman    llaesi 

drilling  machines.     8  9  i  t. 
This  application  embodies  7  claims,  and  in 
t  In-  claims  refer  to  t  he  follow  ing  i 

In  a  drilling  machine,  tin-  combination  of  a  drill- 
ing engine  including  a  cylinder,  a  hammering  piston, 
reciprocablc  therein,  a  rntatable  tool  bolder  at  the 
front  end  of  the  cylinder,  a  back  head  foi  the 
cylinder,  a  rotary  motor  mounted  in  the  hack  head 
ami  operating  connections  between  the  niotoi  ami 
linil  holdei . 

::ss  1 1       .l.i h    Miners    Holman    (1),    John 

Leonard  Holman  (2).    Improvements  in  or  relal 

in^  tu  pumps,     26  0. 1  i 

.plication  comprises  a  fluid  operated  pump, 
preferably  ol  two  cylinders,  specially  designed  t"  he 
clamped  to  a  single  stretcher  bar,  such  as  i-  used 
«  it  h  rock  'Ii  i  1 1 i i ■  vr  machines, 
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PERSISTENCE   OF   ORE    IN    DEPTH. 


By  T.   A.   Rn  KAitD,  M.Inst.M.M. 


This  pai  till  for  discussion,  both 

to  this  Society  and  to   the    Institution   "I 

Mining  and   Metallurgy,   according   to   flu' 

arran  1  rcn     the     tiro 
bodies. 


i'i:i, 1  \i  1 

Mining  is  an  art    to  w  hich 
science  is  applied  with  a   view  to  economic 
result.      Science    is    based   upon    ascertained 
fact  and  inductive  reasoning  therefrom.  Any 
ij    fact   or  any  acceptance  of  un- 
truth  vitiates  science,   which   then   becomes 
commonly  identified  with  non- 
sense.     As  mining  is  based  upon  the  appli 
in  ific   principles,   it    is  the  aim 
of  the   intelligent   miner  t<  1  eliminal 

specially  the  \  eiled   falsity  that   mas- 
-   in   the  guise   of  an   atti 

erali/.at  ion      ( it  all  such  g.  nerulizat -  the 

ttractive,    and.    ii    untrue,    the    most 
that    asserts   the    in 

-■I  iid 

is  ol   vital  importance  to  t  lie 

2  [leering.      If  it   be 

1 1  ably    that    veins   are    not     im- 

lied   \  ert  icalh  .  then,  an  outcrop  ha  v- 

ud,    it    is   bad   practice   to  sink 

shallow   shafts  and    peck   at    an   ore   deposit 

t    workings     from 

only  oni    hundred    fe<  1    apart.        If  the  ore 

ran  bi    ii     nmed  c  nfidenl  h    to  ci  ml  inue  for 

Is  m(   feet  below    the  surface,  it   is  a 

blunder    in    technique    to    exploit    such    ore 

timidly  and  on  a  small  seal':  it  is  as  incor- 

the  extraction  oi  ore  by  underhand 

l   from  a   winze. 

contrary,  if  a   mining  engineer  be 

■    indi  finite    down- 

1  bis  ore  deposit,  within 

lis   ol    his    vein,    he    should    sink   his 


shaft    ln'a\  ely  to  four  or  five  th<  m     od 
and  develop  his  ore  reserve  boldly,  as,  for 
instance,  has  been  done  111  the  case  oi  the 

p  level  mines  1  il  the  Rand.  The  extent 
of  development  is  then  limited  only  by  t la- 
capital  available  and  the  time  required  to 
redeem  it.  The  economic  unit  ol  size  in  tin 
mill,  and,   therefore,   in  the  tonnage  ol   on 

loped,  is  proportioned  to  the  capital  in- 
volved. Finally,  the  amount  of  capital  ii 
may  be  expedient  to  expend  on  a  certainty 
is  dependent  upon  the  value  of  money,  that 
is,  the  current   rate  oi    inter 

Iii  mere  sense,,  ilian  one,  the  per 
oi  ore  is  a  basic  problem  in  mining.     Yet  it 
is  one  either  carelessly  ignored  or  perversely 
misinterpreted.     Il    I    venture  to  urge  upon 
you   the   consideration   of   the   subject    it    1 
not  without  justification,  for  I  have  made  it 
a  matt ei-  ol  in. pi n  \   for  over  20  3  ears.  When 
my  attention  was  first  drawn  to  it.  the  idea 
.1  persistence  assumed  a n  e\ en  more  fallaci- 
ous  form,      \t    that    time   it   was  commonlj 
asserted     that     ore-bearing     veins     becami 
richer    as    thej     were    followed    downward. 
Deep    sinking    used    to    be    advocated    as   a 
practical    method    of    improving     thi 
peets     1  it     an     impi  e  eri  hed     mine.     Sued 
;i ■  1  \  ice  w  as  frequent  ly  the   last    1  esi  n-1 
perplexed  engineer,  but  as  , 
first   resort  ol  a   charlatan. 

1 11  L892  I  cut  the  follow  ing  paragi 
ol  a  prospectus  appearing  in  The  Illustrated 

i  m  N(  ws  : 

The   mine   has   i-  ed  and  re 

I   upon   hy    several  eminent    engirj 
who  hi   e  dei  lared  that  the  quart  z  lod 
true  fissure-veins;  and   in  true  fissure-veins 
it    is   w  ell    km iva  n   t hat    1  here   is   1 

I  1  mi  or  in .t  pa\  ing  as  depth 
t la-   experience   heme   1  i,,,i    t ;,..■      ,1    richer 

I     1  1  h.-r   tie   ■     go   dow  11.  " 

Such  statements  wei      ilm     ;     I tj  ped 

In   those   days.     This   particulai    1 

i  to  the  l'l i  New 


no 
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Zealand.     I  had  examined  the  mine  a  year 
earlier,  but,  needless  to  say,  I  was  not  one 
ol    th.     "  eminent  "    engineers    willing 
prophesy  such  smooth  things.     In  thai 

nan    period    the    notion    still    lingered 
that    what    was   termed    the      true    fissure- 
had  a   peculiar    sanctity ;    it    was    a 
pi  ,-.  ileged  kind  «'t  ore  deposit  thai  pern  tral 
ed  tin-  very  core  of  tin-  earth  and  cont inued 
in  bonanza  to  depths  far  beyond  the  reach 
.  i    Mian.     The  current    theory    \\  as  t  hat    the 
was  deposited  bj  hot  solu 
duns   welling   upward   from   the  earth's   in 
terior;   and    from   tins  theory  the   inferenci 
was  draw  n  that  the  nearer  the  mine  worl 
ings  approached  the  source  ol  the  ore  the 
richer  that  ore  necessarily  became.       This 
was  as  logical  as  th<    assumption  that   the 
quantity  of  water  in  a  river  must   increase 
as  it  is  followed  to  its  source. 

Discussion  ol  the  subject  in  print  has 
been  meagre.  Even  those  who  questioned 
current  opinion  were  Blow  to  express  them- 
selves in  technical  publications.  One  not 
able  exception  was  an  article  by  William  P. 
Blake  in  the  '  'ngini  i  ring  <<"</  Mining  J 
ikiI  oi  January  7,  1893.  li  was  entitled 
'  The  Persistence  oi  Ore  in  Lodes  in  Depth.' 
In  this  article  the  late  Professor  Blake  con- 
I  that  "  the  tendency  <>f  the  theories 
ol  lateral  bi  cret  ii m  seems  i"  I"  t ■  ■  shake 
our  faith  in  the  full  mineralization  "i  lodes 
pth,"  and  he  expressed  himself 
it  isfied  it  "  it  can  be  shown  that  I. ides 
be  expected  t"  maintain  their  average 
value  at  any  depths  we  are  ever  likely  to 
i.  uh  in  mining  operations.  '  He  under- 
took to  prove  tliis,  and  cited  sundry  exam 
pies.  <  'ii  the  in\  hat  i.  ,ii  ut  the  i  ditor, 
Richard  1'  Rothw<  II,  I  i  ontroverti  d  this 
. .pun. in.  demurred  to  much  ■  ii  t he  e^  id 
and  concluded  my   reply    to  the  pi    fi 

l<    h\    sa\  ing :    "1  i-i    us  nol   bend  facts 
to  theories,  but  rather  bring  our  theorii  a  in 
n|    with    the   facts.      When   we   'I"  SO   we 
I:  ill.    I   believe,   find  that   ores  do  not , 
rule,    persist     in    depth,    much    less    grow 
richer.  Imi    we   shall  recognize  thai    the  ex- 
ceptions t"  this  general  experience  are   for- 
tunately  numerous."     That  was  written  '21 
reading   h    now .   the   statement 
8ei  iii^  to  mi    i"  err  on  i  lie  opt  must  ie  Bide. 
Ii    all   depends   upon    tin     interpretation   "t 
numen  ius. " 

I  i  I  ih  opinion  on  ih.  matter  ie  i  x  press- 
ed, for  example,  by  I  Arthur  Phillips, 
whose  book  on  ore  deposits  was  for  a  I"hl 
t  ime  i he   best    in  our  language,      Ri  ■■ 

.    bi  lii  i  ol  "  the  earlier  miners  in  Cali- 


fornia "     that     "  ll utcrops     wi  n      more 

productive   than    the   deeper   portions  of   the 
same   veins  "  hi  '"    sununarize 

the    matter   thus  Within    the    last    thirty 

■  a  ely 

changed   their  i  ipii upon   tin.-  subject 

deeper  workings  have  led  to  th.    conclu 

liere  is  no  evideiua  tending  t  indii 
a  progressive  falling  off  in  the  yield  ol 
gold."  Now  ,  after  anotln  r  'JO  years,  we 
have  learned  that  the  early  miners  were  not 
far  wrong,  after  all;  also  we  know  a  little 
i  nine  the  effect  s  i  if  oxidation  in 
modifying  the  distribution  ol  sulphide 
moo    particularly . 

(in  the  ne\t  page  Phillips  summarizes 
the  matter  further  by  say  ing  that  "  . 
paratively  few  mines  have  reached  four 
hundred  fathoms,  but  there  i-  reason  ti 
lieve  that  true  veins  extend  to  depths  to 
which  the  miner  will  he  unable  n>  follow 
them."         As    it    is    the    miner   and    not    the 

List  who  is  to  follow  them,  we  may 
assume,  as  is  also  otherwise  suggested  by 
the  context,  that  Phillips  meant  that  the 
'  I  rue  '   veins  w  oul.l   cont  inn  i    ore 

to  the  depths   indicated.      In   short,  at   that 
time   the   best    informed    writers  assumi 
persisl  beyond  the  reach  ol  man 

and  based  all  their  ideas  concerning  th. 
limitations  to  .hep  mining  not  on  the  prob- 
ability ol  ore  persistence,  which  was  taken 
granted,  but  on  the  invention  ol  betti  r 
methods  oi  hoisting  and   ventilation 

/..//<  r     Views.     Twenty    years  ago  geolo 

gave  a  ponderous  sanction  to  the  wild 
ideas    concerning    persistence    and    enrich 
1 1  n-ii  t     ol     ore     in     depth.       Since     then     till 
application     ol     geology      to     mining     has 
advanced,  and  with  it  the  geologist's  know 
the   eon, In  ions   governing    the   ex 
ploitation  ol  ore  deposits      He  has  con 
touch    with    the    realities    ol    mining, 
appreciates   that    it    is   not   u   scientific  pur- 
suit  l nit  a   hi.  uns  ol  making  money   bj   i  x 
■  ing  metals  from  the  rocky   el  ust  ol   tin 
earth       Henci    the  latesl   geological  wi  it 
on  the  subject    under  discussion  lire   in 
by    an   approach    to   the    facts   disclosed    by 
mining    operations        \t    the    Inn  rnal 

ress  at  Toronto,  in  1918, 
,laine~  I  Kemp  summarized  the  position  in 
a  short  but  comprehensive  paper.'  His 
own  teaching  and  practice  have  familiarised 
him  w  1 1 1 1   il conomic  phase  ol  the   i 

•      mi  1 1-  |      |U     '•'   -I     Vriliiit  Phillips,  1  —  1.  p.  "i 
1  •  Th.    I 

i     u, ,,,,..  prod  "Hi"'  l  ul*tl 

-10. 
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lem.     Therefore,  it  is  not  surprising  that  he 
should  arrive  al   two  eouelusii  'lis  : 

"ili.  Wliil.  there  seems  to  be  nothing 
to  prevent  precipitation  at  greater  depths 
than  we  have  yet  reached,  yet  conditions 
seem  to  be  speeiallj  favourable  in  those 
portions  which  lie  between  the  present  sur- 
i  d  -2.0(11)  1,000  it.  in  depth. 
Secondary  enrichment  has  increas- 
ed the  yield  of  tin  se  portions  of  mam  veins 
which  are  above  1,000  it.  in  depth,  the  ver- 
tical extent  oi  its  action  being  limited  to  a 
relatively  short  stretch  below  the  ground- 
water level.  ' 

Professor  Kemp  reviews  the  evidence  de- 
rived from  actual  mining,  and  states  that 
"  in  most  cases,  values  in  ores  decrease  in 
depth  after  a  moderate  section  of  the  verti- 
cal extent  ol  the  vein  has  been  passed 
This  experience  is  not  universal,  but  it  is 
the  rule.'  II.  quotes  my  friend  F.  I.yn 
wood  (iarrison  and  myself  as  witnesses 
covering  a  wide  range  of  experience.*.  He 
then  outlines  the  conditions  governing 
secondary  enrichment,  and  explains  why 
rlie\  are  limited  in  vertical  range.  He  re- 
fers to  the  effects  of  erosion,  and  states  that 
r  in  manj  eases  that  the  ores  rained 
to-day.  "  and  which  have  been  unaffected 
l.y  secondary  enrichment,"  were  i  r'g'iially 
precipitated  "at  much  greater  depths  than 
the  present  workings.*'  Therefore,  "the 
phvsical  conditions  involved  in  vertical 
depth,  down  to  6,000-10,000  ft.,  would  not 
s,-ein  to  I..'  ol  themselves  prohibitive  ol  the 
precipitation  of  commercial  ore."  lint  as 
exploration  becomes  increasingly  expensive 
jt  depth,  the  search  for  ore  is  more  easily 
than  in  the  /one  oi  shallow 
mining.  These  latter  considerations  are 
well  worth}  ol  attention.  That  of  erosion, 
I  have  discuss,,!  elsewhere  in  tins  paper 
in  connection  with  California  and  Nova 
As  regards  the  increasing  cost  of 
de.p  exploration,  my  contention  is  that 
usually  so  much  money  is  spent  in  shaft 
sinking    that    noni     remains    for    lateral    ex- 

n,    which,     ti L'rofessor     Kemp's 

standpoint,     as     from     mine,     is     con 
neglected. 

'-..// 1  1  i  ■(.  ire  w  e  proceed  tint  her 
ill  this  discussion  —  for  it  is  a  discussion.  I 
trust,  not  expecting  or  wishing  to  hav<  the 
la-t  word  —  we  must  ask  one  another  what 
we  mean  by  such  terms  as  'ore,'  '  rich- 
m  ss, '     depth,'  and  '  numen  ius. ' 

ie  of  Value  In  Ore-Sl Is  v        Depth,"  by  F.  Lynwoocl 

e    ion,   Tram  Can.  Mia.  Int..  Vol    <v.,  1012,  pp.  192-200. 
'  Persistence  of  Ore  in  Depth,'  by  T.  A    Ki.kard,  Min. 
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First  canes  'oi.-.'  Whatever  it  may  be 
to  the  mineralogist  or  tin  to  the 

miner  'ore'  signifies  metal-yielding  rock 
that  can  be  exploited  to  advantage,  which 
ordinarily  means  pecuniary  profit.  Profit 
is  the  ultimate  excess  of  yield  over  expendi- 
ture. The  ore  extracted  profitably  by  aid 
of  forced  labour,  may.  when  mined  and 
milled  by  high-priced  labour,  yield  no  profit, 
and  becomes  no  better  than  waste  rock. 
On  the  other  hand,  the  waste  ol  yesterday 
may  become  the  .ire  of  to-morrow,  bj  the 
discovery  ut  new  metallurgical  processes  or 
the  development  of  improved  methods  in 
mining.  In  short,  '  ore  '  is  an  economic, 
not  a   gei  ili  'Lie.  i  erm. 

Richness  '  in  an  ore  may  be  defined  as 
a  composition  ensuring  a  yield  considerably 
above  the  cost  ol  exploitation.  An  assay  of 
one  oi. nee  of  gold  per  ton  means  richness 
on  the  Rand,  whereas  it  affords  but  a 
dubious  margin  of  profit  on  the  Gold  Coast. 
However,  the  test  by  assay  does  not  suffice 
to  measure  the  commercial  value  of  an  ore, 
for  that  depends  not  only  on  the  quality 
but  the  quantity.  The  geologist  would  call 
5  oz.  gold  ore  at  3,000  ft.  an  evidence  of 
richness  in  depth,  but  if  the  quantity  of  5 
OZ.  ore  proved  to  be  insufficient,  it  would 
not  repay  the  miner  for  his  trouble  in  find- 
ing  and  removing  it.  Many  mines  nave 
been  quoted  in  proof  of  deep  enrichment 
because  some  rich  ore  was  discovered  in 
their  bottom  workings,  but  their  subsequent 
history  has  been  singularly  barren  of 
achievement  One  swallow  do.s  not  make 
a  summer.  \  sample  does  not  make  a 
mine. 

Depth  '  also  is  a  relative  term.  Time 
and  place  are  modifying  factors.  Tw.  nty 
years  ago  a  mine  having  workings  2,000  ft. 
below  the  surface  was  called  'deep.'  To- 
day several  mines  have  gone  down  to  5,000 
ft.;  bene.',  those  that  are  less  profound  are 
made  to  seem  shallow.  In  a  new  d'strict. 
500  tt.  is  deep;  in  an  old  one.  1,000  It  is 
shallow.  Here,  also.  I  speak  In  terms  of 
economics,  for,  to  the  geologist,  the  deepest 
shaft    is  but  a   pin-prick  in  the  ••rust  -.-f  the 

earth.       When    '  depth  '    is    used    in    CI  lib  \t 

with  '  persistence  ,,t  ore     it  does  cot  signify 

a   fixed  distance   from   the  surface;   it    is  CI  m 
parative.         Anyone    making    t 
that  the  ,,re  ol  .-,   particular  lod 
depth   '    an-    thai    the   or M  I'm- 

s .  it  ha  -  been  mined  and  as  far  as  it  is 
iikeh  to  be  mined,  [f  any  lim't  ci  n  be 
assigned,  within  the  possible  teach  of  the 
miner,   then   the  or,-   is   not    persistent    'in 
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depth  '    bul    onlj     to    the    vertical 

lli.    other   hand,   it    be 

all   veins,    l< 
deposits  d 
intei  minablj  .  •  ir  i  \  .-n   to  the  depl  li  attain 
able  in  mining,  fch  ask   whether 

the  number  oi  persistent  ones  is  such  as  to 
.    the  subject 
ussion. 
This  brings  us  to  the  fourt  h  term  needing 
defined  :    '  numerous. '        Tw  •  i 

i  if  the  "  numerous  "  ex- 
neral     xpei  ience  i  .1   n<  m 

\  M  i 
Domini,  now    no   longer  quotable 

either  on    the    Stock    Exchange   "i    mi    the 
record  "t  the  optimistic  engineer.     As  they 
ilder,  i  bey  «  ere  deepened  . 
deeper,  they  were  exhausted.       <>t 
the  exc  impoverishment   quotable 

in  L893,  < Mil \  our  i.i-  two  survive,  precari- 
ously; younger  ones  have  come  forward  to 
take  their  place,  bul  the  number  is  rela- 
i  ively  small,  havii  i  rd  to  the  multipli- 
cation "I  mines  consequent  upon  the 
1  ■  pansion  of  the  industry. 
It  ma 
rest  due  to  increase  of  de]  ?  to  ex- 

plain the  apparent  tendency  to  discontinue 
mining  in  depth.  This  I  'buy.  On  the 
whole,  big  mines  are  operated  at  a  lower 
cost    whi  e   deep   than    when   they 

ore  shallow.  With  increase  in  depth  comes 
experience,  which  provides  greater  skill  in 
metallurgical  treatment,  better  equipment, 
better  organization,  and  more  systematic 
generally.  No,  the  actual  in 
nse  "I  u  inding  and  ven- 
tilation   i-     m    insignificant    factor     in     tins 

problem,  alt  hough  I  d t  ign<  ire  it      Simi 

:  i  r,  bad  ma  nagement .  re- 

fractorii  on     and    tl ther  eonv<  n 

tional  reasons  given  locally  for  the  abandon 
men!   or  idleness  of  mines   in    sundry    old 
are    not  I    convincing. 

I  is   usua ll\    not  a  ■ 

tant   oi  great   depth  :  on  the  contrary .  deep 

["I I    maximum 

rally   between   000  and    1,500 
it         \.ii    is   bad    i  i 

reason  ;  a  mine  ho  vii  tent  and  pro- 

fitable  lode   w  ill    not  ■  d    dow  n    on 

lent  :  the  t 
i .  t  hat   it   I  i    from  such  a 

cause,   \\  ill   be  s<>  notorii n  I  imulate 

open  the  mine. 

i. urn. -s    will    kill    a    | r   mini 

lull    a    rich    li 


remain  i  ted      r  long.    •  '■  insider  I  Irokeq 

Hill.     Anothi  i  I  metals  ; 

Id    mining    direct  l\  . 

I. ut    it   affects  it    indirecth    through   changes 

in  the  cost  of  the  labour  and  supplies  in 

volved.     M    does   affect    t  lie   mining  of   the 

base  metals  in  an  obvious  manner,  but  not 

sufficiently    to  invalidate  the  purpose  oi  the 

■    iuquiry.      Tin    opera!  ion   ..I    sundry 

\ .  i  r  \  ing 

intervals  on  account  « > t  a  depression  in  the 

market  tal    or   metals    produced 

by  them,  but  such  discontinui e  ol  opera 

tions   bas   ran  U    been   final,   and    it    will   be 
found  in  most   cases  that  the  smaller  value 
of  the   product    was  due  not    only, 
chiefly,  to  n  drop  in  the  pi  ici    •  >l  the  metals, 
but    to  a    fall   iii   t  i  .  f  i  he  ore.      In 

short,  eventual  impoverishment   in  depth   is 
normal. 

in   ili  plh .     The   idea 
sistence  was  a  sequel  t<>  that  of  enrichment 
in  depth.     The  older  fallacy,  and,   ti 
extent ,  its  su  from  a  con- 

fused      understanding      of      the 

■  se  <>i  the  zone  ol  oxida 
tion.  At  first  the  limit  between  shallow 
and  deep  mining  was  fixed  by  the  boundan 
between  oxidised  and  sulphide  ores.  This 
I  ■tii-  .li\  isii.n.  for  Bulphide 
ore  tna\  reach  to  the  surface  in  glaciated 
hi. I  oxidised  ore  maj  exti  nd  an 
deeply  as  l.uoo  ft.  in  arid  regions.  It  de 
pends  upon  erosion.  Another  datum  line 
was  the  water-level,  which  is  the  top  <>l  the 
zone  ol  ground-water;  but  tins  also  is  sub 
ject  t..  regional  variation,  and.  in  nniit 
cases,  does  nol  coincide  with  the  present 
limit  '  il  <  ixidat  i.  m.  However,  -  me  oi  tht 
ni  it  ions  ci  mcei  ning  em  ichment  are  und<  lubt 
the     confusing     evidenci 

-  I    and    just     below 

it .     Ii  was  recognised  that  n  hen  the  miner 
i.    the    ore    changed,    in 
j.: < >  1  < I  and  sil\  er  \cins  .  specially  .  bul 
per  and    lead    lodes  also.     Thu 
le\  el    became    associated    u  it  b    a    deci 
yield  ol   metal  and  a  smaller  profit,  mainly 

I  ■  i  \   char- 
acter and   became   more   expensive   li 
metallurgical]}'.     I -1  \ ■  - 1 1  il  its  metal-contents 
did   nol  me,   t"  the  miner, 

product  In    many   districts    tin 

first    pern  (ration   int  rj     sulphides 

When,  by  buc 
cessful  experiment,  the  miner  learned   how 

his    less   docile   ore   and    n 
happened  almost  concurrently,  he  asi 
thai 


.TV.'.  1(114— Ian.  1915 


T.   .1.   Richard.— Pi 


low    the    water-level    his  c    vein    was 

much  enriched,  •  wing  to  si    •  Hilary  precipi- 
ii,   lie   hailed   it   as  a   sign  that  courage 
to  sink   was  all  that   was  needed  to  ensure 
This     pleasing     experience     was 
usually    restricted    to   an    inextensive    zone. 
but  in  rare  ci  -  5,  as    it   Butte,  the  effi 
sulphide   enrichment   extended  so  far  as  to 
warrant  the  use  of  the  term  'depth.'       If, 
at    the   same   time,    the   method   of   mining 
pened  or  the  milling  practice  im- 
proved, the  gei 

higher  returns  with  the  idea  of  shaft- 
sinking.  In  the  majority  oi  cases,  oi 
course,  the  rich  secondary  ore  under  the 
wat   i  .  ded    by   primary   ore 

•of  a  lean  character.      In   sui  urther 

'  ■   with   impover- 
ishment,  disguised   b\    patches  of  rich  ore, 
ient    to    encourage    deeper   exploration. 
When   a    vein     'peters    out,'     it     does    not 
lly  exhibit  a  gradual  diminution  of  its 
iluuble    contents;    sometimes    it    narrows. 
li   -i  ease  in  the  grail      t 
ore,  oi   wealth  ; 

but    much    the    in frequent    sign    of   ap- 

ehing  exhaustion  is  a  p •  lode  carry- 
ing irregular  patches  -  .  enough  to 
pleas  ■  ■  r  and  perplex  the  superin- 
tendent. 

deep  minim;. 
•    mines  are  those  of  tl 
tin  Nevada),   Pzribram   (in  Bohemia), 
Bendigo    (in    Victoria),    the    Lake    Superior 
copper  region  i  in  Michigan),  the  Witwaters- 
rand  i  in  the  Transvaal),  the  Kolar  goldfield 
(in     India  i.     and     the     Minas     Geraes     (in 
!' 
•  in  the  Comsti  i-ic  lode,  the  great    -t  depth 
150  if  .    ii  the    Cnion  work- 
lies  oi   the  cele- 
1    California    and    Virginia     mines    ex- 
tend-.! from  1,100  it.  to  1,860  it.  in  depth. 
I  -,  the  Sutro  Tun- 

nel,   which    is   the   mam   adit,   and  is   1,850 
low  the  outcrop.      In  the  bottom  work- 
ings  only   patches   ot    rich    ere   were    found. 
More  money  was  sp.  n<   below  2. 000  ft.  than 
■  ■  ii   1 1 1  'i i   thi    oi      extracted. 
Adalbert  shaft   at    Pzribram   reached 
a    depth    ot   3,640   ft.      Tins   mine   lias  been 
idle    for    many    years,  been 

ntinued  when  it  became  unprofitable. 
The  ore  follows  fissur  ciated  with 

:es  in  Cambrian  In 

tii.-  dei  pest    worl  same 


compi  sition  as   in  the   upper  levels ; 
is  po  irer. 

For  iiianx    ;.. ears    Bendij 
the  pnde  nf  the  deep  sinker.  The  ma 

I    Was    4,61   1    ft.    Ill    til.      ' 

Reel  Quartz  mine.     The  mined 

in  the  dis  a  a  saddle  formation  cut 

at    1,154  tt.  in  a  neighbouring  property,  the 
New   ("hum   Railway.      It   was   proposed    to 
sink  the  Victoria  Reef  Quartz  si 
sect  this  orebodj    on  its  pitch   at    I  - 
and  the  worlc  was  actually  commem 
tii-  principal  financial  contributor  wil 
despiti    a    sul  isidj    from   the    V 
ernment.     In  the  New  Chum   Rail v 
orebody  had  ton,   a 

yi  :ld  insufficient,  in  my  opinion,  to  warrant 
i  it   to  exploit  the  i 

sue.    orebody  at  a  much  greater  depth.  All 
■  hum  '  line  of 
i    lode.  ha\  e  inking.      Work 

ii    diverted   to   the    shallow    £ 
1    in    the    days    when    there    was    a 
lively  competition   I  ch   local   com- 

pany  could  boast  tl  shaft.     When 

I   was  first  at  Bendigo,  in   1890,   it    ■ 

'  ■  i  a  t    i  t   a    1 1  i  1 1 

<  nl.     ti  il.      Up  to  a  p.  lint   this 

rt   of  justification   in  the  pecu- 
liar structure  oi  the  district,*  but  the  craze 

p  sinking  became  a  mere  obs 
I    hinted    as    much,    and    advocated    lateral 
exploration  on   the   intermediate   lodes.      In 
191*2  the  folly  of  a  further  deepening  of  the 
mines   in   the   lace  of   unpalatable   evidence 

gnised,  and  the  "  shallow  ground 
theory,   as   it   was  called,   became    \ 
id'       ( In    the    whole,    it    may    be 
that  mining  at    Bendigo  below  2,000  tt.  was 
not  profitable;  a  few  min.  ort  time 

-  - 1  .a  d    ili-  idends,    but   the    general 
was    unfavourable  financially. 

Lake  Superior. — The  deepest  metal  •cine 
in  the  world  is  the  Tamarack,  at  Calumet, 
Michigan.  This  mine  is  the  'deep-level' 
i  it  the  celebrated  <  alumi  t  &  1 1  c!  i .  b  nd 
was  planned  t<  i  expl.  'it  t  bi  rich  ci  pper  con- 
glomerate where  it  pass  'I  m  the  dip  be- 
yond the  <  'alumei  a    II.  cla  '-  side  line.     The 

haft  of  the  Tamarack-  cut  the 
1,835  it.,  and  was  sunk  to  5,253  It.  vertic- 
ally, while  the  No.  3  cut 
I  662    ii..    and    w.  -  to   5,281    tt. 

workings,    ho  those 

'.■  .  5  shaft ,  for  they  extend  I 

.   the  surfaci 

See     Ti..    Bendigo  Gold-field,'  hj    T.    A.    Rickari 
.1  /  1/  B  .  Vol.  nv.  pp.  II 

I  Tl,.    I. 
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prise  '-■• 

as  L900  it    •■  d  that  the  wondei  - 

ful  run  of  ore  had  b  med.    The  Is  ;t 

dividend  was  paid  i r i   l'.»n7.  and  th 

1 1 
,,i   19]  1.      Mi  anwhile,  the  Calumet   t    II 
itself  had   rapidly   become  pa 
I 
3    .  and  m   1910  only   1 

mpany  is  known  to 
depend  upon  the  yield  from  its  shallow  sub- 
properties. 

•    Wit- 
ad      As   I   ha  i  e  all  •  adj    -   - 
those  v  I 

iii  depth  should  ■ 

and   open  up    t  beir    mines   on    a    gi 
sink  a   couple  of  hundi 
and  then  commence  to  stope 

to  cont  inue  i  ich   indefinitely  dow  n- 
ward   is  puerile  ei  s   fair  to 

□  of  the 
Rand  can  pli 

Btarted    the    big-scale    exploitation    ol    the 

were  true  to  their  quasi- 

ud     designed     the 

mm  iii    i.t    their   mines   in   a    manner 

.in irely  consist  nt 

bad   tin 
uniform  m,  and  would  con- 

tinue  profitably    pi  a  depth   be- 

reauh.     At  that  time  the  lead- 

ipping  the  Main  l: 
depths  ranging  in.ni  5 
ft.,   the   latter  figui 

p  fitable   '  banket 

i  the  dip.     \t  that  time  I  ven- 
tured   '  I    such    flouting   of 

world-wide  experiei in  raining,  and  wroti 

;i  leading  article  und  i  Ionic  title  of 

Even  Methuselah  Died. 'I     Since  that  was 

published   the   irrefutabl.  facts  has 

I 

'    the  direction   of    mining  affairs   in 

Suiiili   Africa .  u  it li  the  ■  I  one  or 

utter- 
ances have  bi  en  ■  i  In  1907 
Frederick     Bellmann     testified     bei 

1  ihannes 
burg,    i  oi    ill. 

ore  w ;> ~  "  in. .-i   marked  "   in  "  nil  minis 
with  which  he  was  acquainted  on  tl 
II.'  added  that   in  the   Driefontein  I 
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ishmi  nt    m 
Mr.    Belln 
of  th 

a  March,  1910,  Sir  <  I.  urge  Farrai 
Sir    Lionel    Phill  i    to   the    sli 

R  ind    Proprietary    that 
i  led  to  the 
that    the   Witw 
not  decreasing  in  valui        in  depth,  ai  d    5 
Lionel    Phillips  asserted   that    "  if  thej 
cludi  d  ce  area  dov 

,  \  idence  w  hat- 
ever  that   the   gold   contents  at   I 
levels  were  not   full;   as  high  as  tl 
at    the    surface,    or    within 

This  statement 
intent  is  plain  enough  i 
it  is  in  direct  contradict  ion  to  tin 

which     must 
known  to 

the     Institution    "f 
Mining  and   Metal  lurg 
subji  ct  - 

ill     P.  Mai 

■  ral  Mining 
that  pies  ol    ctual 

reef-widths  taken  throughout  .-ill  the  mil 
of  the  gn  up  c< mtmlled  b\  liis  .  mpli 
showed  "  no  substantial  <-\  d 

in  the  ricl 
with    increasing    depth.      I    referred    to 

1 11  v    in    Tin     Minimi    Maga 
I    and   laid  stress  on  the  imp 
furnishing   the    i  f  it,   in    the    int. 

dustry,   and   the    share-mai ! ush  . 

if  Mr.    Marriott    had  it    would 

have 

concerned.  He  d 

It    is    fair   n.   ■■  ■     hail    not 

support    his  assertion. 
\inl  ii. iw,  since  1  |   ire  this 

annual  report  ..t  the  I 
• 
the   year   endinc    June   30,    1913,    with 
admission  l>\    II     II.  Webb  that  "I 

in  our  mil  I 

developed  o\  •  r  large  areas 
liiu.  t  H 

.  in-. iunteri 
depth,  but  ui  nt  or  ex« 

t.'li-i\  ■  I  \iry  in   all   ci as   high    in 

yaltie,  as  the\   were  neari  r  tl ut 

sequi  nt  Ij 

has    fallen  "      No   one    now   conni 


hi-  nun",,  includ.  '  ltd  I'roprieUrj 

,  Dial  ol  Nuvembtr, 

1011.  p 
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with  Rand  mining  is  in  a  position  to  speak 
with  greater  authority  than  Mr.  Webb.  It 
is  evident  thai  Methuselah  is  going  the  wav 

Tlii'  deepesl    mines  on  the   Rand  are  the 
Jupiter,    5,040    ft.,    the   Cinderella    Consoli- 
1,627    It.,    the   Simmer   Deep,   4,780 
it.,   and    th.    Village   Deep,   4,245   ft.        Of 
niesi  .  thi    first  two  are  idle,  for  the  suffici- 
ent reason  that  it  is  unprofitable  to  operate 
mem      The  Simmer  Deep  is  struggling  with 
■  '  low-grade  .-is  to  warrant  the  pre- 
diction that  it  also  will  be  shut  down  at  an 
late       The    Village    I  'eep    is    still   a 
profitable   mine,   but  the  ore   it    produces   is 
not  as   rich    as  that   of  the   Ferreira    Deep, 

ve  it   on  the  dip,  a  ml  i si  I   r- 

ablj  less  rich  than  that  yielded  bj   the    Fer- 

I   Wemmer,  which   were  the    ■   i 

.    .  utcrop   mines.      By   waj    i 

paring    outcrop   and  deep-level    mines,    thnt 

ml    deep   properties   in    vertical 

n,     I    may    quote    the    Geldenhuis, 

Geldeuhuis  Deep,  and  Jupiter  series;  or  the 

Bonanza,    Robinson  Central   Deep',  and  the 

Robin  '  n    Deep;  or  the  Durban   Roodepoort 

I  »m  haii    Roodepoort   1  >eep.     Surely 

of    these    is    enough     to    give 

unscientific  optimist.        They 

facts   to   which   the    promol ers   of 

the  Rand   have  tried  to  shut  their  eyes   for 

many    years,    but    they    can    no    longer    be 

Shored   l>,\    the  members  of  our  profession 

Kolar.     Next  we  come  to  the   Kol 
field.      The    prevailing    country-rock    is    the 
hist,    which    is   bornblendic   and 
pr--(     ml  nan  *     This  is  traversed  b]    lodes 
■  nil    strike  8°  west  of  north)  and  in 

thi        lip  i  f0°  to  70°  west)  conform  to  the 
■  I  i  he  schist,  so  that  these  ore  de- 
posits   imi\    I  !■    regarded     as    veins     formed 
mes  "I  fracture  coinciding  with  the 
foliation.'      The   coincidence    is   not    perfect 
lere,   fi  ir,  as  might   be  expected,  t  In- 
later  fractures  in  places  found  an  easier  waj 
slightly  from  the  earlier  si  ruc- 
t  urn  I    lines  of   \\  ea  I.  aess.  ' 

in iteworthy  mines  ar one  loae 

impion    Reef — but   several   subordin- 

have     heen     r-xpli  litial     |n  i  ititahlv. 

dies    represent    the     richly    gold- 
bearing  portions  of  the  quartz   veins:   even 
i    becomes  too  poor  to  be  mined 
rts    inn j    persist.      Prom    Plumn  er  - 
the    Mysore    mine     to    Kennedy's 

■I    Malcolm  Maclaren,  'Gold,' p.  16. 

t  V.  II.  Ilau-ii,  'Th.-  KnhrGoldtield  '  Memoirs  «i  " 
Survey  ../  India.  Vol.  xxxiii..  Part  I.  1901. 

1  For  this  note  I  am  iiii|.lin-il  t,i.  Mr.  Arthur  l.lt-welU  n.  for ilv 

if  the  Survey  and  Geological  Department  dl 

jtronp  of  ininps. 


shaft   in    the    Nuhdydroog;    a    distani I 

three    miles',    the   main    lode    is   continuous 
except    where  intersected     by     dykes 
cross-courses.     At  some  levels  this  lode  has 
been  persistent^   profitable  for  7,000  ft,  on 
the   strike.     The   folds   in   the  country-rock 
do    not    interrupt    this    continuity;    on    the 
contrary,  the  ore-bodies  are   most    generous 
in  width   where  the  schist   has  under; 
sharp   fold,    making  a   pleat,    the    axis    of 
which    marks   the   pitch   of   the   shunt.      Thi 
longitudinal    sections    of    the    four    principal 
mines    indicate    that    the    various   orebodies 
are   comparatively    uniform    in   their    pitch 
:|t  an  angle  oJ    15    north.     This  fact  has  had 
an   important    bearing   on    the   history   of   in- 
dividual   mini's,    for    it    has    caused   sundry 
ore-shoots   to   pass   from   one   property    iniu 
another.     The  width  of  ore  averages  :about 
4  ft.,   but   stopes  as  wide  as  35   It     an    n 
corded. 

Of  the  seven  properties  linked  along  the 
main  lode,  four  have  become  great  mines:, 
the  other  three  need  not  be  cfia'cassed  in 
connection  with  the  persistence  6t  ore  in 
depth.  The  length  of  the  lour  productive 
properties  and  the  depth  of  their  workings 
is  given  herewith,  in  t.-.-i 


Mysore 

Champion    Reef 
Ooregum 

Nundyclroog   ... 


7,847 
3,506 
3,355 
6,198 


o. 

4,700 
5, 1 00 
3,200 


3,465 

l,:;io 
4,670 
2,756 


For  many  years  the  yield  from  these  dei  p 
mints  was  so  steady  that  the  Kolar  gold- 
field  became  a  stock-  example  oi  persisti  nci 
if    not    enrichment,    in    depth.      This    hasty 

inference    was    as    fallacious    as    the    SUggi 

tion,  ma'de  in  190 1,  that  a  flattening  oi  thi 
lode  presaged  a  speedj  end  to  a  highly  pro- 
duct i\  .-  indust i,\ . :  Lea  ving  gei logical  in 
ferences  of  doubtful  value,  I  find  that  the 
statistical  record  indicates  impoverishment 
in  depth,  but  sagacious  management  ha.s 
decreased  the  cost  of  exploitation  to  such 
an  extent  that  the  economic  result  ha 
tinued  to  be  most  satisfactory. 

(»l  the  four  principal  mines,  the  most 
northerly,  the  Nundvdroog.  has  two  ore- 
shoots,  l',800  ft.  apart.  The  lower  I  vele 
became  decidedly  poor  in  L908  at  a  depl  b 
of    l,2U(i   li.     Subsequently   the   mifle  gave 

Oeolog;    ..  the  Kolar  Goldfleld,'  by  A.  H.Sn  Ith,  Tran  ■  Imt. 

M.M  ,  Vol    Kiii  .  it    : 
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■ 

teen  months 
however,    the    bottom    working  -    i  ppear    to 
have  passed  through  the  princip; 

output  I"  rtailed 

developments. 
On    the    Ooregum,    which 
southward,  llowed  the  rich- 

spots  down   to  2"'ii  ft.,*   and  <lu^   into 
the  ■ 
within  the  limits  of  the  property. 

d  from  these  i  M 
workings  to  750  tt.  in  depth,  where  it  dim- 
inish! and  richness ;  but  an 

north    from 

Re<  i  [the    southern    I"  lundarj  .    and 

i  i  1,000  ft. 

Under  tli  -  hoot,  which  was 

broken  by  a  dyke  near  the  south  boundary, 

but  made  again  1. ft.  north  on  the  3,000 

It.  level,  from  which  it  has  been  traced  to 
the  h  on  the 

In  the  Champion  Reel  the  old  workings 
reached  to  275  tt.  This  mine  did  hand- 
was  3,700  It .  deep. 

•   contracted.     An  ex- 
it   the    qualitative    stope  si  cl  ion 
shows    thai    impi  I    the 

south  i  ad  and  on  the  9th  level.     I  town  to 
i  in-  mine   n as  '  side. '     Then   the 
uppi  i  mi     the     M ; 

crossed    the   boundary,   and    for   ti\''   levels 
nil. us   from   boundary 
to  bo  iOO  fi       igain  f<  >r  12  levels 

the    l  itchy.     Thin    an 

improvement  became  apparent,  on  the  33rd 
level,   where,   ai    the  south   end,  the  lower 
Tennant  's    shoot     crossed    the 
i   boundary  and  gave  renewed  encour- 

The  M>  sori  Kolar 

<listi  ict       I '       tends  foi    I 
lode,   and    includes   ten   distinct 
In  places  three  or  four  on  bodii  a 
overlapping.         '  ats   worked    1. 1   a 

depth  ..i   300  ft.   ,-it   a  rid  .t   the 

mine,  where 'Gilbert 'a  shaft  was  sunk,  but 
this  orebody  proved  disappointing.  Below 
it,  however,   came  Tenn  in!  •  hich 

<lid  not  outcrop,  but  ended  at  about    150  tt. 
from  surface.     I  Indi  i 
to  it.  come  another.     Indeed,  in  this 

I  hree  principal  runs  ot  ore  have  the  form 
twii 


the  goldfield :  it  has  had  a   li 

ntiimous  high-gr; 
islnin  nt   appeared  at    1,600  tt.,  followed   in 
depth    h\    alternations  oi   yield,   thi        test 
ing    impo\  erishment     for 

,    also    in   two   d 
one   pitching   under  the 
within   200   tt.   "I   tl 

outcrop.     It   is  enriched  at    1,660  ft.,  and 
for   1,000  ft.    in  depth,    becoming    p 
2,800  tt. 

In  this  gold-mining  district  I 
<>t    ancient    workii  _  -  s    much    an 

guide   in   t  i  itioiis, 

because   the   unknown   former   worl  I 

removed   all    I 

idling   n.-ii 
under  I  The  pn 

owes   it  soldier  named 

Lavelle,  who  began  prospecting  in  1871  and 
obtained  a   concession  two  years  lat 
1876  he   transferred   his 

;sionnaires     formed 
by  the  1  I  de  la  Po 

The  Hist   working  i 

Arbuthl  but   this   fam- 

ous mercantile  house  retired  from  the  ven- 
ture at  an  early  stage  In  1880  the  tirm  of 
John   Taylor  &    Sons  was   invited   to 

rprise.  This  was  done  after  the  late 
Bell  Davies  had  reported  favourably  But 
for  three  years  the  results  were  most  dis- 
appointing,   and     it     Was    due    to    tile    J  ><  It  111  - 

acity  ot  the  engineers,  more  particularly 
.Mr.  John  Taylor,  that  the  work  was  pushed 
to  eventual  success,  aided  by  the  financial 
support  ol  the  late  Sir  Charles  Tennant. 
How  completi  that  success  has  i 
proved  eloquently  by  the  statistical  record. 


(Sold. 
Fine  <  •/. 


Mysore     ..  3,917,109 
Ohamp.  IS- 

Nundydroog  1 ,526,554 

gum  . ..  _'.  102,3 16 


US  7,41  1,344 
2,502,293 

1,241,808  2,002,768 

1,562,829  2,214,320 


earlier  paper,  1  >r.   Hatch  gives  thi 

■_■■  Id   per  ton   in    1899 :  this  can   he 

compared  with  that  in  1913,   by  converting 

the  standard  gold  as  recorded  in  the  annual 

nto  the  tine  gold  quoted  in  t 
logical    Hi'  moir.         Allot  I  ii    must 

be  made  for  I  I 

II.    avi  irdupois I  in  £ 

as  compared   w  ith  t  2  in  HO 

of  the  earlier  statistics.     Making  thi 

.     I    find    that    the    yield    of    I1 


'  TIih  extra  impost  has  be 
lewal  of  the  leaaes. 


np  extracted,  not  ns  a  counter  in  Stock  Ex- 
change manipulation.     To  these  two  facts  is 
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The  vertical  depth  in  feet  is  shown  bty  horizontal  line 
Ancient  workings  are  indicated  Oy'cross  hatching' 


Flo.  1.—  Vertical  Section  of  part  of  Kolar  Goldfield,  showing  portions  of  Lode-Area  Actually  Stoped. 


pr.-:.-- ^ 

*t-.~n^  7?'iy  Ease  of  South 


Flo.  3.— Plan  Blrowing  Shape  of  St,  John  del  Key  Orebody  at  Successive  Levels 
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big  mines  compares  as  follows   in  dwts.   ol 
fine  gi  ild  per  short  ton. 


Mysore 
Champion   Reef 

Nundydroog  ... 
Ooreguni 


1S99. 


1913. 


27-68 
26-41 

19-60 
14-04 


14-29 
10-92 
15-95 
13-92 


The  decrease  in  \  ield  is  apparent ;  whe- 
there  il  is  due  to  the  treatment  of  a  larger 
tonnage  or  whether,  conversely,  the  neces- 
sity for  treating  a  larger  tonnage  arises  from 
the  lower  grade  of  the  ore,  is  not  obvious. 
01  ■  >  idenci  suggests  that  there  is  a  real 
nt.  which  has  been  largely 
compensated  by  a  cheapening  of  the  pro- 
cesses of  exploitation.  Tins  is  indicated  bj 
larison  of  the  cost  incurred  at  the  two 
pi  -in  shillings  per  short  ton,  as  fol- 
low -  : 


1899. 


Mysore 

Champion  Reef 
Nundydroog  ... 
Ooregum 


3336 
12-34 

39-28 
40-53 


191.4. 


24-24 
26-55 
30-33 

22-68 


These  figures  do  noi   give  the  total  cost, 
the  items  omitted  are  (1)  the  royalty 
paid  to  the  Mysore  government,  at  the  rate 
el   5      et   the  gross   value  of  the  gold,   plus 
-  i    dividends  distributed  since   March, 

1910,*  (2)  the  English  income  tax.  and  (3) 
th.  depreciation  of,  or  expenditure  on, 
shaft-sinking,  plant,,  and  machinery,  this 
item  being  differently  treated  at  the  two 
periods  under  comparison.  The  actual  total 
est  is  about  50  more  than  the  '  working  ' 
cnsi  or  revenue  expenditure.  However. 
tha'  does  not  affect  the  comparison,  for  it 
applied  as  much  in  189fl  as  in  1913.  On 
er  hand,  while  the  cost  has  not  de- 
I  as  much  as  the  yield,  the  dividends 
have  increased  considerably  in  seme  ease.-, 
as  the  following  comparison   indicates: 


1899. 


Mysore 

Champion  Reef 
Nundydroog  ... 
Ooregum 


£350,000 

275,000 

72,600 

65,000 


L913. 


£381,250 

130,000 

99,050 

129,250 


oposl  h  is  been  paid  to  tin 


IVOU  result    is    due    mainly    to 

creased  tonnage : 


1899. 


M\  soi 

Champion  Reef 
Nundydroog  ... 
Ooregum 


103,424 
104,296 

39,421 
71,300 


1913. 


302,662 

220,511 

90,650 

153,636 


Obviouslj     these    statistics    do    uof    bear 
directly  on  the  geological  problem  before  us, 
simply   because   mineral    exploration   is   not 
conducted  with  a.  view  to  elucidating  scien 
titie  questions. 

In  Fig.  1  is  shown  the  portions  of  lode- 
area  that  have  actually  been  stoped.  This 
does  nol  show  all  the  ground  that  is  ore- 
bearing,  oi  course,  but  it  serves  to  indicate 
thi    shape,  size,  and  trend  of  the  ore-shoots. 

The  question  of  continuity  of  ore  in  depth 
is  also  complicated  l>>  the  flat  pitch  of  the 
successive  ore-shoots.  This  feature  need 
not,  of  course,  perplex  any  intelligenl 
observer  now,  but  in  the  early  days  of  the 
mines,  before  the  geological  distribution  of 
the  oiv  bad  been  ascertained,  it  was  un- 
doubtedly, a  hindrance  to  confident  explora- 
tion. The  Mysore,  for  instance,  passed 
through  several  periods  of  depression.  In 
tie-  company's  office  a  transfer  oi  200  shares 
at  9d.  is  still  preserved  as  a  memento  of 
the  dark  days  of  1883.  The  ore  under  the 
old  workings  near  Gilbert's  shaft  appeared 
to  'peter  out,'  although  it  really  sloped 
flatly  across  the  adjoining  boundary  into 
the  Champion  Reef  property.  A  long  ex- 
ploratory level  at  1,100  ft.  had  been  extend- 
ed for  3,000  ft.  without  finding  anything  of 
particular  promise,  for  the  rich  part  of  Ten- 
nant's  shoot  was  underfoot  and  Crocker's 
orebodj  was  farther  south.  Such  ems  oi 
depression  have  been  repeated  not  only  in 
the  history  of  the  Mysore  mine,  but  iii  that 
of  the  Kolar  goldfield  as  a  whole.  It  is  the 
barest  justice  to  state  thai  the  persistence 
of  intelligenl  effort  on  the  part  oi  the  man- 
agement cannot  be  discounted  even  by  one 
who  finds  it  necessary  to  question  the  per- 
sistence of  the  one  Two  outstanding  facts 
in  the  historj  of  this  group  of  mines  are  |  1 
the  uninterrupted  technical  control  of 
operations  by  the  oldest  mining  firm  in 
London,  and  (2)  the  complete  detachment 
of   those   operations    from    share-gambling. 

The    lode    lias    been    exploited    |or   the   gold    to 

be  extracted,  not  as  a  counter  in  Stock-  Ex- 
change manipulai  ion.    To  these  i  wo  facts  is 
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dining 
companies     t<>    obtain     financial     support, 
whenever  necessary,   fi 
absolutely    loyal   shareholders.     The   hit 
(.t   Kolar  constitutes  one  ■ 

Returning    to    more    t-  nsidera- 

tions:    A  careful  examination  ol  the  longi- 
tudinal si  cl  four  principal  n 
will    show    how    the    successive 
Blope  one  under  the  other,  often  in  pai 
an  angle  of   15°  with  » 1 « « -  horizon,   tending, 
read   a  pari  lorth- 
This  spreading   is  due  to  a   flatten- 
fold,  the  struct  ure  ol  which  was 
a  determining  fact  r  in  i  he  depi  sil  i(  >n    I 
rays  contini 
but    represent     favoui 
structural  conditions,  having  a    fairly  regu- 
lar pitch,  which,  as  I  have  said,  coin 
with   the  axes  of  folds   in   the  schist. 

e    pitch  of  the  on  I   the 

appan  nt  spreading  or  fanning  ol  their  axial 
lines  points  to  a  diminution  in  the  acuteness 

ding  or  inl  I 

an    unfavourable    chai  .  the 

Structure. 

This  structure  explains  n\  ol  the  vicis- 

'id.il  in  local  historj  .     Vert  ically 
the  distance  between  ore-shoots  is  consider- 
ably   greater    than    the    interval    sepai 
tin-in  at  right  angles  to  their  pitch.     When 
an   ore  shi  ke  that  -  -       rfc's    shaft . 

was   lust    iii   depth,   it    was   not     until    long 
atti-ru aids   t hat    t In-    stopi  •« ed 

it    had   passi  -I   tilth    across  I  he   I 

d.-u  \   into  tin-  adjoining  mine.     At  hast  two 

ore-shoots   in   the   Mysore  did   not   outcrop, 

and  therefore  h  -d\    found.     The 

i  uate  undul 

-  at  ii  -us  ol   depn  Bsii  m    and    prosperity  . 
and   t  rate  the  inter  e  In    il   pi 

and   richness.     On   tin 

.mi-  healthily   enlarged,  the 
in. in  igere  have  pro\  ided  against  fluctu 
•  it  output   l>\  allowing  large  reserves  i 
tn  accumulate,    whereby    to   help   the    Iran 

-  and   nli\ iate   anxietj    to   their   si 

re.     Thus,    at    tl  -■    pri  sent    time,    the 
M\  gi  ire  has  | .. '177. in  10 

this  being  equal  to  ovi  are'  Bupph . 

^s    i •  gards    tin-    immi  di  iti     subject    i ii    t his 
paper,  the  output  for  successive  years 
not    correspond    with    increasing    depth    be- 
cause the  ore  milled  in  I'M  I  maj  come  from 
-   two   thousand    I-    t    higher   than    the 
in  level.;  in  other  words,  the  depth  of 
him-'   iii  an  rs  ii--  direct   rela- 

tput        '  >l    this. 


I 

au  are,  !•  s<  he  full  int 
misleading  ■ 

St.  Iii  y.     Twi  • 

mines  rated    in    tin 

Mines  the  <  turn 

Pret 

the  Morro  Veib i  mine  of  tl 
Rej     c<  impan.t      has     workii  _  -     • 
reached    to   5,350    ft.    vertically,* 
7,600  n.  mi  the  pitch  I  15    -i 

dy.      This  mine  was  bought 
for    £56,434    bj     the    present    companj 
1834.      In    1867   a    fire   and   the   c      ips 
t In-  ' ipen-cut   woi  - Stated  the 

;  \V'  i 
shafts,   1,122  tt.  and   1.  !•_'•_'  ft 
tively;    in    1K74    work   was   resum 
i  ca\  inj.-  of  the  ground 

and     ' 

Two  new  vertical  shafts  were  sunk  through 

tin-  orebodj    to  a  depth  ol  2,26 1 

work  being  completed  392.     S 

the  mine  has  been  de\  eloped  h\ 

internal  shafts,  each  1,200  ft 

like   succession,   the   I  ■   I 

It.   east   of  the  main   - 

and  each  ol  the  succeeding  ■  mi  s 
■     ••!  in-  connected 
parallel    with    the    lode    at 

ii  t  In-  eountrj  -rock.     This        thod 
It  an  indication  ol  the  cautious  policy 
o  fthe  manager,  Mr.  George  ('ha- 
has   never   ii-lt    justified    in   lookii 
.-ntl\   far  ahead  to  incur  the  heai 
■  i  a  more  comprehens 

i lli      \     I  i 
Brazil   Geological   Survey,   the   lode  I  i.-.-t   in 
calcareous  schist ,   which   is  oldi  i 
Upper   Silurian   and   possibly  ol 
( 'ainlii  ian    age.     This    schist, 
phyllite,  is.  in  part   at 
presentatn  e  of  un  •  ilder  erupt  i % . 
calated     « ithin     an     ancii  i  I 
series  that   lias  been  highly    metamorpl 
in  consequ  graphic  ino\  ementa  "f 

nt      i  rranite  intrusioi  - 
ses  and  diki 
vicinity  ol  the  mine.     Th.  Ij   a 

.  •    mixture  ol  pj  rrhot  ite,  with  ai 
pyrite  and   common   pyrite.        Qi 
subordinati     ingri  dient .      The    ti  | 

l'\  rrhotite 
.   arscuo-pyrite    5    ,    iron   |-  I 

quartz    24    .   carbonates   oi    iron. 


•  In  1016  the  ihkft  »h.,nlr1 

him  i"  tlii  -i 
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magnesia  together  making  36'  .  Copper 
pyriti  is  usually  present  to  a  minor  degree. 
According  to  Dr.  Derby  the  lode  oci 
fault-plane  dipping  eastward  at  an  angle  of 
about  45?,  the  shape  of  the  orebody  being 
modified  by  systems  of  jointing  in  the 
schist. 


The  annexed  section  (Fig.  2)  ol  the  mine 
is  the  one  published  in  the  company's 
annua]  reports.  It  looks  like  the  cross-sec- 
tion oi  a  thick  vein  dipping  at  aboul  IS 
This  is  not  the  case,  as  Dr.  Derby's  de 
scription  lias  already  indicated.  Tl 
character  of  the  deposii   is  suggested  bv  the 


.     ■ 


L-^L 


•*T 


' 


■  Ik* 
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plan  in  which    I   have  shown  the 

shap  rebod  levels  by 

2    so    that     I 

ilial  ion  ol 
i  ;  i  till   the   si 
north.     <>  sinu- 

ntline  of  th       ■   •        and  the  pn  \ 

ii  of  shape  downward,   1  am 
to   su  tulting    and 

jointing  will  not  suffice  to  explain  the  struc- 
ture oi  this  deposit.  The  facts,  to  mj  mind, 
suggi  -'  a  lenl  icular  orebi  >dj  «  il  hin  a  f<  ilded 
schist.  It  is  irregularlj  lenticular  in  liori- 
I  ion  and  incompletely  funicular  to 
.  ■  ■  i  atly  il  [ies  in  the  ver- 
tical plane  of  tl  ad  pitchi  -  »  I 
ward  in  sympathy  with  an  acute  torsional 
[old,  accompanied   bj   slipping  and  shi 

e  encasing  rock.     This  interpretation  is 
i  irable  to  tl 
oi  the  orebody  than  oni    based  on  the  struc- 
tural  condii  ions   spi  cifii  d  bj    Di      D 

At    tin-   9th    li\  el   a    '  horse  '   or   inclusion 
.,l  counl  rj   splil  5  tl  its  «  estern  a  ad 

j|  pari  ■  Indeed,  down  to  the  131 
mine  was  in  a  parlous  state,  bui  oi 
1  it li  .in  ,  :     .  i     if  the  easl em  end  be- 

came evidenl  and  has  persisted  ever  since. 
Belo  th  big  open-cut  the  mine  is  dry. 
In  1901,  however,  on  the  lltli  horizon 
i.'i,  126   ft .    belovt  water   was 

found :  and  it  is  said  that  this  water 
tained  "  all  the  constituents  oi  the  lode 
An  analysis  would  be  of  great  interest.  In 
his  report  for  June,  1913,  the  manager,  Mr. 
Chalmers,  refers  to  the  problem  "I  persist- 
ence in  depth.  Ee  mentions  the  careful 
studj  made  1>\  Dr.  Derby,  who  expressed  a 
ii  ii  able  i  ipinion  at  a  t  ime  i  in  1901 )  when 

the  oretx  idj    shovt  ed  -  of  thi «<    ci  rot  rac 

tions  to  which  it  has  been  subject  at  inter- 
vals.      Mr.    ( Ihalmei  -  to    stati 

i  we  have 

explored  the  lode  di  iw  n   m  mj    hundn  d 
feet .  and  find  it  lias  alteri  d  a  litl  le  in  si 
Littli     ■     |iiantil  I     mpi 

Mis. "     He  concludes  thai  thi 
<il  t.  i  by  improv- 

ed  ventilation,   is  the  onlj  to  thi 

deeper  exploital  ion  ol  the  Ii  ide.     The  tem 

I  ire  increases  1     F.  in   126  El 
the   rock-temperature   at    6,400   ft.    will    I'- 
ll?       This   would    be   no   serious  obstacle, 
if  the  mine  had  vigorous  ventilation  tin 

main  openings :  as  ii   is,  the  a  ir  ci  imes 
down   through   a    tortuous  series  ol 

seend  h\   an  even  more  tortuous 
ol  winzes.     Ventilation  is  stimulated   by  a 


Sirocco  fan  ol   150  h.p.  at   the  top  of  I 

Another  factor  prejudicial 
mining  stem  oi  hoist  mil',  in  steplike 

series    up    I 

ami  along  their  connecting  levels.  This 
must  be  costly.  An  incline-shaft,  on  the 
pitch  nt  the  orebody,  was  tried  from  the  8th 
to  the   I lth  horizon,  that   is,   foi 

O  ft.,   but   il    was  found  tn  be  too  dan- 
g<  ri  hi-,  .■'  -   the   schist    '  blisters  '   ai 

_  i  iund.   In  di 

i ebody  has  becom  I t   1,000 

rower  (12  to  15  tt.  i  as  compared 
with  the  nearl]  unitorm  length  "I  bOO  it.  ami  tin- 
widtL  ol   15  ::    i  spoRed  in  the  upper  workings. 

From  1835  to  1892  the  output  of  the  mine 
was  2,958,593  tons,  yielding  £5,167,592, 
or  iiinrK    35s.   |"  i-  t<  -ii :  while   in  the  p 

from    1892   to    1913  the    output    has    I n 

2,715,933  toi  s,  yii  Iding  £5,498,352  in  gold, 
lenl  to  I1 !-  per  ton.  In  the  first 
l-  riod  7*3  was  rejected  or  sorted  ;  in  the 
7  The  total  output 
was  5.674,526  tons  mined  or  5,313,028 
milled  for  a  yield  <>l  £10,665,944,  which  is 
equa  ll  I  oi  39s.   Lid.  per  ton  crush- 

ed. The  mine  was  unpri  ifita ble  for  the  tirst 
five  years;  between  1842  and  1867  the  total 
dividends    and    bullion    ta>  i     to 

£896,500;  from   1874  to   L886  it,  as 

above  specified,  was  £556,600;  from  the  re- 
Qg    in     1892    to    1913    the    profil    was. 
£730,266,   so   that    thi    total   dividends 
tax  payments  amount  t<>  £2,183,366.     Dur- 
the    lasl     period    a     bond    interest    of 
6277,700  also   has   been   paid.        From 
commencement    about    tl  ,000,000  has  been 
i   for  working 
Reviewing  the  history  oi  the  mine  accord- 
ing  i<i  the  three   productive   periods,    1850- 
1865,   1875-1886,  and  1900-1913,   i  find  that 
the  working  ci  si  (nol  the  total  cost)  ranged 
from   17s.   to  'S-\~.   in  the  first   period,   from 
•jus.  to  .'!i's.  in  the  sir. . nil.  and  from  '_'•"• 
31s.    in   th--  i  bird       1  (uring  these  respi 
intervals   the   extraction     in    the    mill    has 
ranged    between    '>'!      and    80    ,     70       and 
7.".    .  71      and  93    .    Dividing   thi    bistoi 
the   mine   into  two  parts,   before   and   aftei 
1 892,  in  accord  w  ith  I  ilable 

concerning  tonnuge  and  yield,  I  find  that 
the  extraction  averaged  aboul  65  in  the 
early  period  and  87  _  in  the  late  one,  im- 
proving  to  92  during  the  la^t  seven  years. 
Now,  if  we  make  these  allowances  for  Inss, 
in  milling,  we  shall  find  that  the  35s.  per 
t.ni   .    ;  ml  allower  worl 

1 1  am 
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represented  gold  contents  equivalent  to 
nearly  -">4s.  per  ton  against  the  40s.  extrac- 
tion and  4tis.  gold  contents  in  the  ore  mined 
in  tlie  deeper  workings.  On  the  face  of  the 
evidence,  allowing  for  difference  in  sorting,  it 
seems  to  me  that  the  lode  cannot  lie  said 
to  have  become  either  richer  or  poorer  as  it 
has  been  deepened,  and  that  the  St.  John 
del  Rey  is  an  example  of  persistence  to 
great  depth.  Yet  I  consider  that  the  ex- 
perience of  other  mines  warrants  us  in  com- 
mending the  cautious  policy  of  the  manage- 
ment, which  does  not  assume  the  continuity 
-of  the  orebody  for  more  than  two  or  three 
hundred  feet  as  measured  at  any  time  from 
the  bottom  level. 

II  the  orebody  follows  a  told  in  the  schist, 
it  is  obvious  that  similar  folds  along  the 
strike  of  the  schist  may  enclose  other  ore- 
Im  idles.  Looking  at  the  longitudinal  section 
published  in  the  reports,  it  is  remarkable 
that  so  little  exploratory  work  has  been 
done  outside  the  immediate  limits  of  the 
known  ore-bearing  ground.  Having  regard 
to  the  unusual  vertical  extent  of  the  work- 
ings, it  would  appear  that  lateral  search  for 
other  orebodies  is  abundantly  justified. 

North  Star.  Another  satisfactory  in- 
stance of  relative  persistence  of  ore  in  depth 
is  afforded  by  the  North  Star  mine,  at  Grass 
Valley,  California.  The  vein  traverses  dia- 
base; the  ore  consists  of  quartz  containing 
2A%  iron  pyrite,  a  little  galena,  ami  gold. 
The  vein  has  well  defined  walls,  3  ft.  to  4 
ft.  apart;  the  space  between  being  filled 
usually  with  one  foot  of  quartz,  while  the 
lest  is  country  rock,  crushed  and  impreg- 
nated  with  pyrite.  The  dip  of  the  vein 
varies,  but  the  average  is  about  23°.  The 
main  ore-shoot  has  a  decided  pitch  west- 
ward. 

Tie-  vein  was  discovered  in  1851,  and  was 
first  railed  the  French  lead,  having  been 
located  by  two  Frenchmen.  Other  com- 
patriots secured  adjacent  claims.  They 
combined  to  form  the  Helvetia  and  Lafay- 
ette Gold  Mining  Company.  This  came  to 
grief  in  1858.  In  180(1  J.  C.  Pascoe,  Ed- 
ward Coleman,  and  others  bought  the  pro- 
perty for  $15,000  and  joined  it  to  the  North 
Star  group  of  claims  under  the  name  of  the 
North  Star  Quartz  Mining  Company.  In 
1807  a  re-organisation  was  effected,  and  a 
company  called  the  North  Star  Gold  Min- 
ing Company  was  incorporated,  with  a  capi- 
talization of  $1,000,000.  In  187.").  when 
the  mine  was  1,200  ft  deep  on  the  incline, 
s  decrease  in  the  \  aid  ci  impelled  the  cessa- 
tion  oi   operations.      In    May,    1884,   a    new 


company,  the  North  Star  Mining  Company, 
was  incorporated,   the   mine  was   re-opened 

and  the  shaft  was  sunk.  Since  then  the 
mine  has  been  continuously  productive, 
although    for   two    or   three    years    prior    to 

10(12    the    Output    was    meagre.  The     late 

James  D.  Hague  was  the  guiding  spirit  of 
this  last  and  most  successful  phase  of  the 
enterprise,  aided  by  Arthur  DeW.  Foote, 
wdio  has  been  resident  superintendent  since 
1896,  and  is  now  succeeded  bj  his  son, 
Arthur   B.    Foote. 

Between  1884  and  1894  the  shaft  was 
sunk  to  2,300  ft.  on  the  dip.  Rich  ore  was 
found  on  the  1,800  ft.  level  near  tie'  cross 
ing  of  a  fault.  Good  ore  also  was  extracted 
between  the  1,900  ft.  and  2,100  ft.,  raising 
the  yield  in  1803  to  $31  per  ton.  At  the 
2,300  ft.  level,  however,  the  quartz  ceased, 
and  the  vein  itself  became  pinched.  De- 
spite the  poor  outlook",  it  was  decided  to 
sink  a  vertical  shaft  to  cut  the  vein  at  4,000 
ft.  on  the  dip.  This  work  was  commenced 
in  1897.  To  provide  funds  tor  this  new 
development  and  to  acquire  additional  pro- 
tective claims,  the  capital  of  the  company 
was  increased  in  1894  from  $1,000,000  to 
$2,000,0(1(1.  Again  in  1899  a  new  company, 
the  North  Star  Mines,  was  incorporated 
with  an  issue  of  $2,500,000  to  carry  out  this 
large  scale  scheme  of  development.  The 
vertical  shaft,  begun  in  1897,  cut  the  vein 
at  4,000  ft.  on  the  dip  and  1,630  ft.  vertic- 
ally on  March  31,  1901.  The  heavy  flow  of 
water  and  the  completion  of  the  necessary 
equipment  hindered  exploratory  work,  but 
the  rise  on  the  vein,  to  connect  with  the 
old  incline-shaft,  was  completed  on  Novem- 
ber 22,  1903.  Subsequent  operations  have 
fully  justified  the  sinking  of  the  new  shaft, 
for  the  ore  on  the  deeper  levels  has  proved 
highly  profitable.  The  most  productive 
level  has  been  the  3,700  ft.,  for  this  'lift' 
will  yield  altogether  over  200,000  tons  of 
ore.  Moreover,  this  part  of  the  workings 
is  remarkable  as  having  furnished  a  pocket 
from  which  $40,000  worth  of  ore  was  taken 
to  surface  in  2d  candle-boxes. 

Since  ]901  the  development  of  the  mine 
has  been  continued  by  the  sinking  of  the 
main  shaft  and  the  opening  oi  new  levels 
down  to  5,3(10  ft.  on  the  dip,  or  2.000  ft. 
vertically.  The  old  incline  was  continued 
down  to  5,390  ft. 

The  following  statistical  information* 
affords    an    interesting    comparison    between 

*  Fur  which,  us  for  the  historical  facts  herein  recorded,  I  am 
iiifio.i-il  i-  .i  statement  prepared  h>  William  Hague  ana  \\*.  D. 
Pagan;  see  dso  Wining  ami  Scientiji:   I're*  ,  Oct.  10,  mil. 
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the   produce  of  the   upper  and  lower  work- 

\ 
level,    which    vertically    is    1,2 
Work   in   the   upper  mine,   thi 
cline-sli  d    1851    and    ceased    in 

101 1  :  work  in  the  lowei 
vertical  m  in    1901   and   is  still   in 


138,000 
Lower...      732,599 


Total 


1,170,000 


-!•_•  90 


11-87 


I  I  28 


6  38 


- 
5-48 


5.46 


The  totals  compare  thus  : 

Profit 

...    $8,019,000    $2,36! 
Lower     ...             ...      8,696,596      1,020,224 

Total  to  Dec.  31, 1913  16,715,000      6,389,000 

t  prior  to  1884  tl 
$2,625,000      it      an 

$2, 1,000  from  108 

nl  min- 
im.'.     While   the   average   yield   of   the   ore 
has  decreased  to  one-half,  the  c<  >-t  I 
down  ;ii   the  same  rate,  so  thai   thi 

n   fully  maintained.     This  is  due  to 

kill  a     expri 
I  ic  scheme  "l  de^  elopmenl .  supple- 
mented  l>.\   mi   up  to  date  reduction  plant . 

been  shown  thai   the  yield 
ore   has  n  depth.     On   the  other 

hand,  it  appears  thai   the  yield  per  square 
fool   "I    \ ein  area   has   inci eased,    b 
bigger  \\  idl h  has  been  broken      In  1 1 
mine  the  vein  and  t  h 

r 

and     more    stringers     have     traversed     the 
country  between  the  walls.     This  helps  to 

hut     as 

this  in'  idifj  ing  factor  must  be  men 
tioned  the  improved  metallurgical  treat- 
ment.    In  tl arlier  period  the  extraction 

cannot    have    averaged    more    than   80      "I 

in    L913  it   had   risen  to 

Thus   the   impoverishment    ot    the 

vein   ren  ■■( .  although   it    h 

disguised  and  overcome  \>\   the  skill  of  the 

i   reduction  of  cos! 

of  the  ore. 


\-   regards   lateral   e>  pi  rati. m, 

the- 
t  ward      It; 
level    was  lti-ii    vein 

I 
the  top  of  a  t  ol  rich  ore. 

surface  uo  indication  was  given  of  this 
t,    but    the    L.100  and    1,900    tt.     I 
promptly  and   i 
I  rwnward   trend   ol    it.        Another 
found    a    fevt    hundred    feel 
gether  tin  - 
tween    the    L.100 
before  becoming  exln  i 

was  rich,  _  | 

i  for  18,000  I 

report 
on     this  Walh-inai-     Lindgren 

identl; 
that  there   is  no  gradual  diniinul 
tenor  of  the  ore  in  the  ] 
zone  ol   surface  dec<  imposil  ion." 
a    diminution,    I    submit,    although    it    may 
nut  I..-  gradual.     Mi  reovi  r,  1  h.-li.\ e  i hal  in 

-    the   impovi  rishment    comi 
wa\  par- 

ticula  ■  ts.     1    in-  ui  ion    ft  >r  what    it 

'. 
tried,     tr.nu     tim 

Mini     developing     adjacent     mint 
which  ma\   be  named  the  Stockbi 
York    Bill,    Gold    Bill,    Granite    Bill, 
Cincinnati  Bill.       In  all  of  these  venl  t 
a  loss  has  been  scored,  the  total  for  the  five 

(5425,0  I  rlier  ] 

Star  M  ining  ( 'ninpan;.    |  I  he  neigh- 

! '      property  .  which 
-  -  '  per  ton   for  several   j 
the  in  i  1896 

produced     125,000    t..ns.     from 
which   four  to  ti\ e  million   d 

lj   continu- 
ed tn  aboul  000  tt..  where  the  vi 
barren.     The   workings   were   re-opened    by 

1896, 
an. I  tl  -    :  it . .  w  here 

.     ii. w    orebody    was    cut.       This    yielded 
-l  000,000   in. m  68,000  tons        The 
was  then  sunk  to  1,800  it  .  and  new  It 
were  extended,  but  no  found    The 

mini-  was  closed  down  in   1001 .     The  profit 
from   '  ■  ion  was  small,  but   il 

the  •  '  lean  period  in 

the  North   star  n  tory. 

Taken  with     the     later 

efforts  -I   the   North   Star  Mines  <  !omp 

■  ■  The  tinlil-n.iurl/.    Vl  -  I    •.<.--    \  all.-y 
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the  succ  ssor  to  the  North  Star  Mil  i  _ 
Company,  it  will  be  seen  that  six  mines,  all 

rich  at  surface  and  near  it.  were  tested, 
with  a  sagacity  that  cannot  he  impunged. 
However,  one  fairly  persistent  mine  in 
seven  is  a  good  average.  It  is  better  than 
the  average  in  the  Grass  Valley,  01  any 
other,  district. 

A  recent  inci 
I  illustrates  the  practical  appli- 
cation of  the  ideas  under  discussii  n.  It 
appears  that  in  June.  L913,  ;<  numl 
mine  operators  at  Charters  Towers  applied 
to  the  Secretary  of  Mines  for  a  subsidy  to 
he  used  in  tiie  sinking  of  a  deep  shaft  foi 
the   |  testing   and   developing  the 

known  veins  r . .  a  depth  oi  1,500  tt.  below 
any  existing  workings.  This  shaft  was  I 
he  4,000  tt.  deep.  The  promoters  of  tie 
project  asked  the  Government  for  t'iiO.000, 
to  be  spent  in  three  or  four  years,  and  pro- 
posed I  capitalize  the  undertaking  at 
The  principal  vein  system,  fam- 
ous through  the  Day  Dawn  and  Brilliant 
groups  of  mines,  has  yielded  gold  valued 
at  £12,400,000  down  to  a    maximum  depth 

2     00  ft. 

for   Government 

deep    sinking    was    duly    received    by    the 

i-ho  then  requested  E. 

O.  Marks,  Assistant  Government  Geolog  -• 

to  report   upon  it.*     That  report   is  worthy 

The  keynote  of  it  is  ex- 

ssed    in   the    statement:    "'  Mining 
business,    though    a    speculative     one,     and 
any    expenditure    of    capital    is    only    to    he 
made  when  the  prospect  of  reward  is  com- 
mensurate with  the  risk  taken.'' 

I  be  leep  workings  on  the  Day  Dawn  lode 
are  in  unproductive  ground.  "  In  Mill's 
United,"  Mr.  Marks  .-ays,  "  a  great  deal  of 
unsuccessful  prospecting  work  has  been 
done,  and  the  bottom  level,  2,543  ft.  in 
vertical  depth,  could  not  he  very  much 
more  discouraging."  Again,  he  says  of 
this  mine:  "  The  fact  that  highly  pro::' 
ore  was  mined  in  the  levels  above  in  ii 
larly  shaped  shoots  does  not  give,  in  my 
opinion,  any  real  reason  for  supposing  that 
payable  ore  is  more  likely  to  be  found  at 
greater  depths  below  these  shoots  than  else- 
where  in  shallower  ground  along  the  same 

lilt"     Of     lfnle. 

On  the  Brilliant  lode,  the  Brilliant  Deep 
has  workings  down  to  2,600  ft.  vertically. 
Mr.  Marks  says  that  in  these  deepest  work- 
ings "  the  reef  is  unfortunately  rather 
patchy    in    thickness    and    quality,    hut    tin' 

[Z,  Aug.  15,  1913. 


fact  that  such  high-grade  ore  [crushings 
yielding  up  to  ill    18s.   per  ton  havi 

obtained,  he  states  elsewhere]  is  found  at 
this  depth  is  certainly  very  encouraging, 
and  shows  that  depth  alone  can  hardly 
have  been  the  determining  factor  in  the  de- 
position of  the  precious  metal,  and  that 
therefore,  depth  alone  need  not  be  i 

essarily  unfavourable  to  the  occur- 
rence of  ore  in  the  ground,  deeper  still,  in 
the  vicinity  of  the  proposed  shaft."  But  L 
suggest  that  the  patchiness  is  ominous. 
However,  that  is  not  the  reason  tor  Mr. 
Marks'  unfavourable  verdict.  He  points 
out,  with  considerable  acumen,  that 
lodes  can  he  tested  much  more  cheaply  by 
exploring  from  the  bottom  of  the  existing 
workings  than  by  sinking  a   shaft,   tl 

of   which   may   exceed    6200, I       Even    it 

1        -  -nnk,  the  extension  of  the  exist- 

ing workings  will  be  required.  Therefore, 
he  concludes:  "While  desirous  of  seeing 
further  prospecting  done  from  the  present 
workings,  I  am  strongly  of  opinion  that  the 
present  prospects  do  not  justify  tb 
mous  outlay  which  the  shaft  conten 
would   necessitate." 

The  Government  decided  that,  in  view  of 
port  ot  the  geologist,   the  app] 
from  Charter-   Towers   could   not    be   enter- 
tained. 

To  those  who  can  recollect   the  temper  in 
which    similar    projects    were    discussed    '3' 

-  episode  is  deeply  inti 
Geologists  have   learned  that   "  mining    is 
business."       Time     was     when     they     were 
neither      economic      nor      economical,      but 

i  and  vain.  At  Charters  ! 
we  presume,  Mr.  Marks  is  regarded  as  a 
repellant  pessimist.  To  me  he  se<  ms  bj 
no  means  lacking  in  optimism.  H 
tl  case  with  admirable  fairness  and  yet 
with  son,  oi  that  indomitable  hopefulness 
that  -  essential  to  mining.  I  was  in  the 
Charters  Towers  when  they  were 
in  their  youth,  and  recognise  that  to  talk 
of  tin-  persistence  of  ore  in  depth  in  this 
is  hie-  talking  of  physical  immor- 
tality to  a  man  who  is  about  to  sign  his 
will.' 

Tasmania.  Another  recent  incident  illus- 
trates the  change  of  sentiment  on  this  sub- 
1  i  ismania  mine,  at  Beaconsfield, 
Tasmania,  was  first  operated  in  t^77  by  a 
local  company,  which  in  20  years,  up  to 
1896,  had  mined  299,000  tons  of  ore  for 
371,408  oz.  of  gold,  equivalent  to  an  aver- 
age yield,  by  amalgamation,  of  24'84  dwt. 
per  ton.      In  the  next   seven  years  ll 
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panj   crusln  d    198,850  tons   tor  a   n  turn  ol 
199,435  oz.,  or  20-05  dwt.  per  toi 

< •  1 1 1 1 > 1 1 1  in  tins  set '1  period,  l-V.'iT  dwt.  per 

tdii    u.-is   extracted    bj    amalgamation, 

-     dwt     by    chlorination,     sugg 
clian.  eter  oi    the   ore,    from 

:ility   to   incipient    refractoi 
total  winning  of  gold  by  th< 
was  £2,094,833,  from  which  dividends 
E772  072    ven   distributed. 
In   1903  tli-  mini 
acquired   by  a   London  company.     For  the 

10  years  an  output  oi  524,842 
was  made,  and  from  this  gold  til  the  value 
I !  .oTl .  11  I  «a>  won.  But  no  di\  idends 
i  by  tin-  London  company;  this 
unhappj  result  being  due  to  an 
inflow  <>f  water  and  a  gradual  decline  in  the 
yield,   from    162  dwt.   in   1904   to  7-8  dwt. 

in   1913  pn  porti I 

tal  sulphides  increased,  so  thai 
yield  by  amalgamation  declined  from  13-25 
dwt.  in   1904  i      1-16  dwl     u    L913 
while,  t In-  mine  had  b<  oed  to  1 ,501 ' 

it  .   and   the   prospect    was   gloomy.        The 
question  arose  as  to  whether  there  was  any 
<diancr  of  the  oiv  improving  in  grade  with 
ti  i-  depth.     Could   an  I    ton- 

nage  compensate    for   the   declining   yield? 
( Sould  the  cost  be  low  -  to  turn  the 

current    loss    into  I  ual    profit '.'     To 

de  these  points,  the  managers,  John 
Taylor  i  Sons,  Bent  Arthur  Llewellyn  to 
maki  in    consultat  ion    « ith    the 

Bupi  i        I       Beathcote         Mr 

Llewellyn  point  ci   that  the  local 

company  obtained  its  the  815  tt 

I,   while  thi     Londoi     &  impanj  V  i 
tions  have  been  confined  to  the  lower  work- 
value,"    that    is, 

tie-  j  ible,   m  this 

stimated,    from   systematic  samphj 
tie'  successive  1<'\.  Is,  to  be  as  f(  llo 


Level. 

Ii. 

Length. 

Pi 

Wet 
Shillings. 

915 

1,200 

TleS 

1,000 

1,200 

1,100 

1,200 

1,250 

1,200 

22  7 

1,370 

1,200 

1,500 

While  an  improvement  i~  obvious 
11  i    1,870  n    and   1,500  ft.   levels,   it   must 
d    that    th.-    lowest    levi  I    I 
through    three-quarters   ol    the   ore- 


.  tie-  remaining  quarti  i  aally 

the   j rest    portion.      .Mai  ing 

on  this  account,  Mr.  Llewellyn  i 

likely  that   Id.-   1,200   ' 

it.    level    would    average    not    more    than 

25'75s.    |" 

II 
must    be    discounted    becaus 
level  is  notably   - 

ing  confined  to  a  length  ot  only  300  ft.,  in- 
stead  ■  it  being  distributed, 
in  tin-  higher  let 

ot,   with    a   gradual    in 
tward.     Therefore,  Mr.   Llewellyn 
concludes  that  "  the  outlook  is  not  favour- 

for  an  improvement  of  the  lode  t.>  any- 
thing  appi  -     former    i 

to  beds  ot  sandstone,  hut  its  prod 
tion  is  confined  to  a  relati\ 
where    cong  predominal 

enclosing    i  I  I  the  & 

the  i 

rapidly   unproductive.        I  B 
the    vein   along   its  strike    in 

and   in  other  sai  ds    be\ i 

limestone    lia^  •     been    ' '  invaria 

]> ting,"   s, ,  says    Mr.     Llewelh 

and  other  economic  n 
with  Mr.   I leathcote  in  ad\  i - 
further  expenditure  ol  capital  in 
I  ii  mi. 
The  conclusion   is  commendable    Twenty 
-  ago  a   management   with  such  excel- 
lent financial  backing  and  with  such     symp- 
toms "I    indications,'  l  ihman 
nded  the  lot 
rsistence  in  depth,  and  raisi  i   £10 
t  the  mini  . 

I  lll.oKll   s. 

Inirod  So  much   for 

mining;   what    ot   the   theoi 
Does  the  Btudj  ot  on 
for  assuming    the    indefinite    |"  i 

valuable 
constitute  tin    essential  product  ot  the  niin- 

udusii  \        Keen 
and  as 

worth   our  w  bile,   as   mini]  .  s,   to 

weigh  them  against  the  brutal  facts  oi  ex- 
peril  n 

And  still  ivi    may  I"'  curious  i 

what  geology    has  to  Bay.     As  l<  i  q  as  the 
young  Bcienci    was  ton  proud  and 

it  ilitarian,  it  spent 
and  faults,  disdaining  to  dispel  tl  e  nr 

lid     \.-ins. 
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Until  a  few  years  ago  the  geologist  gave  b 
formal  issenl  to  the  tails  oi  persistence, 
and  many  was  the  F.G.S.  appende"d  to 
foolish  documents  asserting  that  a  particu- 
was,  or  would  be.  richer  in  depth. 
That  was  in  the  infancy  of  economic 
geol  _  When,     however,     the     United 

States  Geological  Survey,  under  Clarence 
I .  _  _  to  devote  itsell  to  i  the  scientific 
investigation  of  the  mineral  resources  of  a 
continent  and  specialists  made  systematic 
studies  .  i  important  mining  districts,  then 
we  began  ;<>  see.  not  the  immediate  killing 
of  an  old  fallacy,  but  the  gradual  accumu 
lation  oi  the  facts  that  tend  to  exterminate 
unsubsta  dated  generalizations.  For  a  time 
the  amiable  desire  not  to  hurt  the  feelings 
of  the  miner  and  not  to  dampen  his  indomil 
able  enthusiasm,  caused  well  informed 
geologists  to  leave  so  delicate  ,i  subject 
severely  alone.  Hence  a  discreet  silence 
w as  . ibserved. 

When,  at  Denver  in  1804.  I  mentioned 
the  matter  to  John  B.  Farish,  a  successful 
veteran  among  American  mining  engineers, 
he  acquiesced  in  m\  suggestion  that  data 
on  tin.'  subject  ot  ore  persistence  should  be 

Collected,     but     he    expressed    the    hope    also 

that   such   data,    having    been    presented    to 

the  Colorado  Scientific  Society,  would  be 
burnt  subsequently.  When  in  1896,  while 
State  Geologist,  1  told  the  students  at  the 
University  that  men  were  not  born  equal, 
and  that  mines  did  not  become  richer  in 
depth,  tile  local  press  raised  an  outcry  and 
protested  that  I  was  depreciating  the  mini's 
tdo  and  undermining  democracy  in 
America  ! 

Not  until  the  effects  of  oxygenated  water 
within  the  vadose  zone  were  elucidated  by 
Posepny,  and  the  water-level  was  recogniz- 
ed as  a  factor  in  tic  distribution  of  rich 
ore,  did  thi'  geologist  begin  to  find  an  ex- 
planation  tor  conditions  so  disconcerting  to 
the  miner.  When  Emmons*  and  Weed' 
brought  forward  an  explanation  for  the 
secondan  enrichment  .it  copper  lodes,  and 
other-,,  including  myself,'  followed  suit  with 
a  discussion  of  the  conditions  affecting  con- 
centrations of  gold  in  veins,  then  the  miner 
sat  up  and  took  notice,  as  it  were,  lor  the 
-  "I  "-  -'  began  to  touch  upon  the  one  sub- 
ject most  important  to  him.  namely,  the 
ascertainment  of  the  factors  favouring  the 
making   oi    those    extraordinary    concentra- 

Thi  —    .n.iaiv  Enrichment  of  Ore  Deposit!),'  s    F.  Emmons, 
l  I.M.I:.,  Vol.  xxx.,  pp.  177-217. 
t  '  Enrichment  of  Mineral   Vein*  l.v    Later  Metallic  Siili.lii.le-,,' 
W.  II.  Wrril.  IMlrtin  (leal.  Sac.  .I.e..  Vol.   II,  pp.   I 

:  'Ti..  Formation  of  Bonanzas  in  tie-  Upper  Portions  ol  Gold 
Feins,' T.  A   Rickard,  Tram.  A  /..I/. /'.',  \ol.  xxi  ,  pp 


tions  of  metal  for  which  he  has  sougl 
first    a    pick   struck    the   earth       Tl 
does    not    seek    merely    for   gold    in    quartz, 
galena    in   limestone,  or  cinnabar  in  serpen 

or  example:  he  seeks  lor  those  few 
spots  where  the  gold,  the  lead,  or  the  mer 
cury  is  in  a  form  or  in  a  mass  so  eon,  .  n 
trated  .as  to  yield  him  a  handsome  profit 
Mining  is  the  art  of  exploiting  enrichments, 
not  universal  disseminations.  There  is  gold 
in   sea-water,  what  profits  that'.' 

So  when  theories  of  secondary  enrich 
ment,  with  all  the  deductions  arising  then 
from,  began  to  make  headway,  thej  I 
true,  prevailed  over  the  .1.1  j  meralization, 
being  untrue.  One  of  the  hist  systematic 
statements  on  the  subject  was  made,  most 
fitly,  by  that  keen  observer  ami  most  effec- 
tive teacher,  Waldemar  Lindgren,  in  1905. 
In  the  first  volume  of  Economic  Geology 
he  wrote  ;in  article  entitled  'Ore  Deposi- 
tion and  Deep  Mining.'  That  article  sum- 
marizes current  theory  on  the  subject  we 
are  discussing.  Turning  to  what  Professor 
Lindgren  has  to  say  concerning  "  deposits 
in  which  the  metal  is  of  later  origin  than 
the  surrounding  rock,"  we  find  that  he. 
considers  contact-metamorphic  deposits  to 
be  non-persistent.  "  Slight  changes  ..I 
composition  and  texture  of  the  rock  nfu- 
encc  their  susceptibility  to  contact  meta- 
morphism  to  a  very  surprising  degree.  Few 
mines  on  contact  deposits  have  been  work- 
ed fit   a   greater  depth  than  ft   few  hundred1 

Concerning  the  deposits  "in  which  the 
ores  have  been  deposited  either  by  filling  ..' 
replacement  along  fissures  or  other  paths 
for  underground  waters,"  he  stal  :s  'hat  tfi'i 
views  now  generally  accepted  agree  in  sup- 
posing the  metallic  contents  to  have  be?n 
"deposited  by  ascending  hot  solutions  in 
fact,  ascending  hoi  springs — find  :"cst 
observers  also  agree  that  the  metals  were 
taken  up  in  solution  by  the  water  .it  some 
point  considerably  below  the  point  oi  pre 
cipitation."  He  allows  that  "the  condi- 
tions tor  deposition  grow  less  favourable  as 

depth    increases,    but    the   change    takes   place 

slowly.     The  richest  ores  are  those  near  to 

their  original  apex."  Here  he  is  referring 
to  the  erosion  of  the  upper  portion  of  the. 
vein  as  originally  formed.  finally,  he  con- 
cludes, on  theoretical  grounds,  that  "ores 
deposited  by  ascending  hot  waters  are  more, 
likely    to   show    a    decrease    than    an    increase 

in  value  w  hen  developed  bj   deep  mining. " 

•  Vol.  I,  pp.  34-88,  Oe!     iov.,  1906. 
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Erosion.     However,    this    is   not   all   that 
Lindgren   has  to  say.     It    is   im- 
portant to  '  ion  thai  in 
cases     erosion      may      liavi 
much  (.i  the  vein  or  lode  thai   thi    pr 
outcrop  "  1 1 1 .•  i  >    be  thousands  oi   feel    below 
poinl    where    the    fissu 

the    x  ein-foi  ming    i  pi  ich. " 
Applying    this    idea,    he    distinguishes    be- 
a  vi  in-  traversing  1 1  re- 

latively   recent    geoloj  and    those 

penetrating  oldei    intrusive  rocks 

depth.     He 
argues   t  hen  from    thai    "  the   dal 
foi mation  "  in  the  latl  'is  likelj   to 

compared  with  the  former. 
He  places  the  veins  of  the  Southern  Appa- 
lachian region,  oi    thi    '     lifornia   g< ild    I"  It, 
and   of    Australia    under  thi    Brsl 
while   he  mentions  the   mining  districi 

.   ill.    Hauraki   peninsula  in 
New  Zealand,  Owyhee  count}  in  fdaho,  the 
San  Juan  region  and  the  ( 'i  i] > j >lt-  Creek  dis- 
trict,  both    in  Colorado,  as  in  the   von 
class     dt     deposits.        Professor      Lind 

mple,  that  because  "  the 
thickness  of  crust  removed  bj  erosion  in 
the  foot-hill  regi  ilifornia   is  3,000 

' ml  the  in. ist   persistent  i irebi idj   as  j et 
discovered  has  beet ned  to  3,000  it .  ver- 
tically .   t  herefore   "  deposit  ii  gold 
in   thi    '    i  lifornia    veins  has  proceeded 
to  depths  from  the  surface  of  about  6,000  ft. 
This  argument    assurrn  s   that    tin 

found   is  much  the  same   in  character 
richness  as   it    was   al    the   time   when 
■  in  was  first  formed  :  it  infers  thi 
I    age   "l    the   orebody    from    that    ol 
the  vein  in  which  it  lies.     To  this  I  demur. 
The  vein,  oi  course,  cannot    be  older  than 
the  rock  bj  which  it  is  encased,  but  it  may 
r,  the  i  re  as  now 
■i  h\  the  miner  in  the  vein  ma3  be  con- 
siderably younger  than  the  fissui 

in   which    it    lies       furthermore, 
we  arc  discussing   the   vertical  distribution 
■'it  "l  the  mere  vein-filling, 
for  the  orebodies   exploited   by   man    in 
sent    i                   I   parts  oi  a   lode,   nol 
whole  ol   it.  and  certainly  not   its  | ivr  por- 
tions.    I  submit   that  these  rich  parts  may 
the    r<  -nit    oi    lat.r   chi  mica]    react  ions 
po  i  dal ing  the  n    I                 first  circu 
precipitated  the 
In  short.  I  submit  that  i 
orebodies,  that   is.  the  rich  part  a 
illy  young. 
The  suggestion  made  bj    Professor  Lind- 
that  thi    pn      it    veins  may    be  only 


to    B 
si  vera!  thousand  I 
than  their  present  outcrops, 
cated  with   somi 

less  acknowledg  in   matters  of 

this  kind.  A  good  example  is  afforded  by 
the   1  ■  the    goldfields    ol    Nova 

In    that    Canadian     pr 
small    veins   oi    gold-1  g 

thin  beds  oi  Blati  nsive 

s.-ri.  -  oi  slates  and  sandstones  ol  pre 
brian  age.     This  sedimentary  formation  has 
not  oulj    he.  n   metami  irphosed,   but 
also  been  subjected  to  violent   plication  re- 
sulting in  sharp  ant  iclinal  f  Id 
quartz   veins  assume  the  shape 
which   by  the  further  action  of  i 
become   domes.       Apart    from   these   struc- 
tural features,  it   is  a   remarkabli 
this   sedimentary    formation   has    a    1 
thicki  0  000  ft.,  oi  whicl     I  - 

ci  iii-t  it  utes    t  he    <ii\  isii  >ii    charu  ■• 
gold  veins.     It  is  est  imated  by    E    R.   Fari- 
bault, J.   I'    Woodman,  and  other  geologists 
who   have    studied    the   series,    tl 

III.  i\  ill       s,    \  elal       lllileS      tllicl 

lying    rock.     Mr.    Faribault    writes!    oi    the 
\cins  ha\  ing  been  "  truncated  bj   exten 
denudation.  "       Again  he  says  : 
the   shi  rp  ghest    folds   have 

truncated  to  a  depth,  as  far  as  n . 
■  ight    mil.s.   ex] 

i  gold-measu  ei  'n-   mil.  s 

in    thickness."  miles 

has  been  denuded,  and  that  the  gold  veins 
persist  through  the  underlying  and  surviv- 
ing 5  miles  oi  rod;.  Hi-  diagrams  express 
the  same  idea.     Several  less  known  wi 

the   geologj    oi    the    Nova    Scotian 
fields   have  argued   likewise :    that    the   little 
quartz    veins   to   be  seen   nowadays  at    the 
surface  are  the  stumps  oi   veins  that 

-     to     the     BUI 

of  a  I  id,  and  therefore,  thai  I 

sain.-   little    vein  miles 

deeper,   thus  arriving  at   the  cheerful   i- 

clusion  that   gold  mining  in   N 

in  its  infancy ." 

Tins  reminds  me  ol  the  cynic's  definition 
..I  faith  as  believing  things  you  know  to  be 
untrui       h  brutal  fad  that  ol  the  gold 

thai    me   supposed,    on    a 

e    i tinued    sev<  ral    miles 

overhead  and  to  pi  rsisl  yet  for  si  vera!  □ 
underfool .  no1   one  has  bei  n  es  ploited  pro- 


- 

MM.  Vol  x 
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fitablj  to  a  vertical  depth  oi  more  than 
1,100  ft.*  Mosi  oi  the  Little  mines  in  Nova 
Scotia  thai  have  given  good  results  were 
abandoned  when  they  were  200  it.  to  300  ft. 
•deep.  When  a  man  tells  me  that  a  6-inch 
quartz  vein  once  penetrated  ruck,  now 
eroded,  for  several  miles,  either  way.  up 
and  down,  from  the  spot  where  I  now  see 
it.  I  marvel  at  his  imagination;  and  when 
I  find  that  a  prospect  hole,  or  at  most  a 
shaft  onlj  a  couple  oi  hundred  feet  deep, 
suffices  to  follow  that  vein  to  its  vanishing 
point.  I  turn  to  him  and  say  to  him  that 
he  has  stated  something  that  is  scientific 
ally   untrue. 

fives.  Even  if  the  actual  story  of 
mining  in  Nova  Scotia  had  aot  given  the 
laugh  to  any  such  assumption  of  persist- 
ence on  quasi-geological  grounds,  we  should 
be  warranted  in  rejecting  the  theory  of  con- 
tinuity on  such  knowledge  as  is  extant  con- 
cerning the  origin  of  ore  deposits  in  general. 
Mr.  Faribault  and  others  assume  that  the 
granite,  of  Silurian  age.  was  extruded  after 

fchi     gi  ild    \  eins    had     I n     formed,    "  for 

granite  dikes  and  veins  have  been  observed 
to  always  cut  the  inter-stratified  quartz 
veins  wherever  they  come  in  contact  with 
them."  This  is  open  to  doubt.  At  Forest 
Hill  the  quartz  of  a  vein  can  be  seen  pene- 
trating into  the  granite,  and  gold  is  visible 
both  in  this  quartz  and  in  that  of  a  vein 
near-by.  f  Mineralization  is  usually  the 
sequel  to  eruptive  activity.  In  Colorado, 
almost  without  exception,  the  deposition  of 
ore  over  a  wide  region  of  great  geological 
diversity   is   known   to   have   taken   place    in 

post-Creti us  time,   and   in   most   eases    it 

can  be  proved  that  the  orebodies  hitherto 
discovered  were  formed  alter  the  extraordin- 
ary eruptive  activity  of  the  early  Tertiary 
period .  '  I  could  quote  scores  of  other  ex- 
amples indicating  the  geological  recencj  oi 
He  agencies  with  which  we  are  warranted 
in  connecting  the  deposition  oi  ore,  not  of 
the  precious  metals  only,  but  of  the  base 
ones  as  well.  Even  if  we  can  find  evidence 
indicating  that  a  vein  was  formed  al  an 
early  date  in  geological  history,  before  ero- 
sion had  removed  thousands  of  feei  of 
younger  rock,  it  still  remains  to  be  proved 
that   the   metals   enriching  that   vein   were 

■  The  deepest  gold  mine  in  Nova  Scotia  is  the  Libbey  property 
al  Brookfleld,  Queen's  County.  This  was  worked  to  a  vertical 
■depth  of  1.U62  ft.  The  incline  was  1,997ft.  long,  on  an  ingli  ol 
74      The  Lake  lode,  at  Caribou,  in  Halifax  '  lountj  .  was  mined  to 

:.    ,'ertical  depth  of    1,000  ft.      Not    more  than   a    i II 

mines  weree\pIoitr,l  In  a  depth  greater  I han  .".mi  ft.  vertical. 

I  Crane.    fnst.Hf.3f.,  Vol.  %\i  .  pp  565-566. 

*.  ' Geological  Distribution  of  the  Precious  Metals  in  Colorado,' 
T  a.  Rickord,  Mining  and  Scientt  i  fJri  -  ,  Jan,  8.  15  ind  23, 
1910. 


bated  where  we  now-  find  them,  even 

at  s(1  early  a  period  i  .md  even  then  it  is  in- 
cumbent en  those  who  argue  persistence 
■I!  tiie  basis  ei  the  geologic  ant  iquitj 
of  the  veins,  to  prove  that  the  richest  por- 
tions, uamely,  the  orebodies,  were  not  the 
product  of  activities  belonging  to  a  much 
later  time.  We  are  entitled  to  make  this 
last  stipulation,  because,  as  I  have  said, 
and  have  elsewhere  proved,  so  main  ore- 
bodies  are  definitely  known  to  lie  the  pro- 
ducts oi  the  thermal  and  igneous  activities 
that  came  into  play  tit  a  period  long  suhse- 
quent  to  that  in  which  the  veins  them- 
selves were  first  formed.     Let  me  quote  flic 

ease    of    tic    Homestake. 

That  celebrated  lode,  in  South  Dakota, 
ci  msisl  s  of  a    mineralis  ed    /one    in    schist, 

known  to  1 f  pre-Cambrian  age.       In  the 

overlying  Cambrian  conglomerate  are  found 
boulders  recognizable  as  eroded  Eragments 
ot   the   lode-schist.     The  conglomerate  is  a 

banket  '  deposit,  for  it  contains  enough 
gold  to  be  exploited  as  ore.  So  here,  it  has 
been  said,  we  have  proof  of  a  gold-bearing 
lode  of  pre-Cambrian  age,  tor  is  not  the 
debris  of  it  and  the  gold  ol  it  found  as  a 
constituent  of  a  Cambrian  conglomerate? 

As  earbj  as  lss-_>  \Y.  B.  Devereux  indi- 
cated that  part  of  the  gold  in  the  overlying 
Potsdam  conglomerate  was  not  of  mechani- 
cal origin,  derived  from  the  erosion  of  the 
Homestake  outcrop,  but  had  been  deposited 
as  a  chemical  precipitate,  for  he  found  it  as 
a  film  between  the  folia  of  the  schist  and  in 
the  overlying  quartzite.*  In  1889,  F.  R. 
Carpenter,  long  resident  in  the  locality  as 
a  mine  manager,  testified  that  the  vicinity 
of  intrusive  rock  is  favourable  to  the  rich- 
ue>s  oi  th v ;  he  concluded  that  'por- 
phyry '  produced  "'  either  an  enrichment  of 
the  deposit  or  a  further  concentration  of 
what   gold  originally  existed  in  it."     In  (he 

i  lighbouring  district  he  ascertained  that  the 
silver-bearing  galena  ores,  in  Cambrian 
quartzite,  are  found  "only  in  connection 
with  the  igneous  intrusions."  In  tie  over- 
lying Carboniferous  limestone,  ore  ot  simi- 
lar character  is  found  "adjoining  the  por- 
phyry, where  it  cuts  through  the  lime- 
stone He    then    expressed     the     opinion 

that  tl e-bearing  rocks  of  the  region  are 

tensive    with    the     intruded      igneous 
rocks."'      In   1807   F.  ('.   Smith!    stated  that 

•'The  Occurrence  ,,f  Gold  in  H"'  Potsdam  formation,  Block 
Hill..  Dakota,'  b\  Walter  B;  Deven  i\,  ZVwn*.  A.l.il.E.,  Vol.  v., 

pp.  405-475. 

I  >0n    Deposits  ol   the  Block  Hills  of  Dakota,' bj  Franklin  14. 
Carpenter,  FVoiw  A.I.M.E..  Vol.  \»ii..pp.    ■"  •'■>:' 
t'Th.-  Pol  Miami;,, Id  ores  of  the  Black  Hills  of  South  Dakota,  bj 

Frank  Chin,-  Smith,  '/Vein...  .1. /..V. /•.'.,  Vol.  \\\ii.,  p.  405. 
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neither  the  Potsdam  quartzites  "  nor  those 
.  Carboniferous  are  ever  sufficientlj 
mineralizi  .1  witl  the  prec  ous  metals  t..  be 
call  'I  ores,  except  in  ci  rtain  localities 
wheri  cut    bj    dikes,     :overed    bj 

flows,  or  int  neous 

In    1896    I    had   an   opportunity   i 
,  ground    in    the    Bonn  stal  e    mini 

hbouring  woi  I  ings  ;  in  1899 
I  e  aminerjl  the  Haw  keye-Pluma  mine, 
which    is   in  l-bearing  conglon   irate 

overlj  ing  the  I  Eomi  stake  lodi       I  Eoi  med  an 
opinion  then  that   the  richer  port 
is,  th  "t  the   Hi         I  ichisi 

are   associated   with    the  dil 
that   penetrate  not  only  the  overlj  ing  i 
Min    strata,  bul    tran  ormation  of 

to    i    period  so  late  as  the 
In    other    words,    it    seemed 
lik.-h   that  the  enrichment  oi  th<    lodi    was 
consequi  nt    upi  in    thermal    act  ion    of 
. 
In    L903  J.    I '     [rving   publish  d  i     papei 
on  the  subjeci  '      Hi    stated  that  thi 
oi  the   I  [omestake  lode  being    '  mini  ralized 
and    gold-bearin|         i     Can  "is 

proved  bj  the  presence  oi  gold  in  tin 
or   lowest    rocks  oi    the   sedimentary 
u  Inrh  lie  in  the  isolated  patches  about   the 
bodj .  "        However,   .Mr. 
I .    ing   also   saj  >,    in    n  ga  rd    to  the    I  Come 
stal  e   lode     "It    appears,   Brsi ,   thai    there 
have  be<  d  Beveral  different  periods  "I  miner 
i  least  one  of  which  lias  preceded 
i  he  depi    ition  oi  the  I  lambrian  rocks,  as  is 
distinctly    Bhown  bj    the  presence  oi   placer 
gold    in    the   lowermosi    gravel    beds   "l    the 
■  nil.    t h;ii    t here    lia\ e 

been  periods  oi  mineralizai  ion  \\  b  ich  Ei  Mi  m 

ed  tl nt  a.    de|  thi    jedii tary 

rocks  and  were  later   than  the  intrusi 
the  dikes  and  bodies  "l  rhyolite      It  is  prob 
able    thai    this    bell    has    been    the    seai    oi 
much    fracturing    and    crushing    from    very 
earlj  gei  ill  igical  t  ime  uni  il  t  he  present . 
i  n  in  in     .i    lini    oi    weal  ness    along    b  hich 
mineralizini     waters   n  ere  permitted   to  oil 
.ill  ii  i    more  freelj    elsew  here 

Finallj  in  1904,  S.  F.  En ns  B  t 

r  published  h   paper  i  m  t  he  ecorn  imic 

1  the  district .  t     Emmons  conclud 

nat  while  some  of  the  gold  in  thi    Pots 

c lomerate    is    detrital,    the 

portions  of  it  are  indebted 
ary  enrichment.     This  enrichment  was  con- 
temporaneous with   the  introduction  of  the 
■  i  ......  . 

i  Prod 


pyrite,  which   un-.  not  an  original  constitu- 
ent ..t  the  pebbles,  but  serves  now    I 
tinguish  the  rich  parts  ot  th.   deposit.     The 

in  Ehe 
pi  bbles.     Barren  conglon  mented 

l>\   quartzite  or  l>\  from  pyrite. 

schist. 
It   is  noteworthy   thai   Emm 
the  increase  from  a 
the  higher  averag.    oi   10  dwt 
due   to   secondary   enrichment.        In   other 
words,    the    formai  part    ol    the 

•  hat  has  an  economic  value  and  is 
therefore  'ore' — is  ascribed  to  the  latei 
processes  whereby  the  original  deti  : 
posit  was  enriched  bj  secondary  precipita- 
tion. In  short,  the  Cambrian  conglomerate 
became  b    by  reason  oi   chemical 

precipitai  ion    associated    with    | 

.  thermal  circulation. 
In   regard   to  the    I  [omi  si 
in. .ns   ascertained   that    intrusivi     bi 
rhyolite,  oi  Eocene  agi  .  dip  and  strike  with 
the  orebodies,  through  which  they  also  pass, 
their  contact  with 
thi         isl   is  gold-bearing  and  pyritic,  show- 
mineralizing  solutions  must 
nten  .1   along  the  channels  produced 
bj   these  movements,"  which,  be  it   noted, 

took  jplace  in  the  E me  period.     Thus  the 

gold-bearing    ore    oi    the    Homestake,   one.. 

i  to  be  «  bollj  oi  pre-l  'ambi 
proves   to   be   largelj    oi    Tertiary     agi  ;     in 
oi  her  words,   the  enrichment   i 
tion  that  a   zone  oi  crushing   into 

an    orebodi    was    noi    ancient,    bui    young, 
geologically . 

An    interesting    example    of  i 
and  mbti  dlj  .1".'  to  more  than  one  period  ol 
t. .i  in.. 1 1.  .ii    is   ait. irded   1>,\    the   coppi 
oi    Butte,    in    which   chalcocite    has   origin- 
dree  ways,  and  at  three 
different   periods: 

ili  As  a  primat  \  m  ascending 

solul  ions. 

2     \s  ,,     ei  ondarj    di  posii    from  ascend 
ing  solutions,  and 
a  si  condarj  deposit   from  i 
ing  solutii  ■ 
Indeed,  the  ides  that  i  as  now- 

found  came  into  being  at  oni  moment  ■  ■' 
geological  time  and  have  survived  unaltered 
through  the  continual  interplaj  oi  natural 
ting  for  periods  during  which 
the  Alps  and  the  Andes  might  come  and  go 
like  a   child's   sandcastli  the    en- 

croaching tide,  is  ci  a.'  rat  j   to  all  th 

geologj .     ( >n  tin-  contrary  .  the  >  \  i 

1 
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especially   that   gathered  during    re- 
in   connection    with    s 
enrichment,   all  goes  to  show  that  the  ore- 
-    found   by   man  to-day  represent   the 
temporary    balance    between    solution    and 
tation,    between    dessemination    and 
concentration.      Man,   by  removing  the  ore 
and  subjecting  it  to  his  own  process 
terrupts  the  work'  oi  Nature,  who  otherwise 
would    continue    to    modify    her    handiwork 
indefinitely.     The  idea  of  fixity  in  the  com- 
position of  an  orebody   is  as  repellant  geo- 
logically as  the  notion  that  the  pre-' 
of  the  earth  is  permanent. 

Iry-Rock.  Among  those  that  have 
demurred  to  the  conclusion  I  am  seeking 
to  establish  is  .).  Malcolm  Maclaren.  Two 
-  go,  in  discussion  oi  a  couple  ol  arti 
"ii  this  subject  written  by  me,  lie 
objected '  to  one  generalization  being  re- 
placed by  another;  that  is,  while  he  could 
not  support  the  old  idea  of  general  persist- 
ence, he  considered  my  sweeping  contradic- 
tion to  be  a  "  pernicious  doctrine,  if  uni- 
versally applied."  He  makes  a  big  excep 
ore  deposits  in  Archean  and  Pale- 
ocks,  and  even  several  in  Mesozoic 
rocks.  Imputing  the  ore-bearing  character 
of  such  lodes  to  a  favourable  country-rock, 
he  concludes  that  the  richness  will  continue 
downward  until  the  lode  passes  out  of  the 
favourable  rock.  He  instances  the  Mother 
lode  in  California,  the  Treadwell  lode  in 
Alaska,  and  the  Champion  vein  in  India  to 
support  his  conclusions.  He  endeavours  to 
make  a  point  of  differentiating  between 
geologic   structure   and   depth   per  se. 

Having  regard  to  Dr.  Maclaren 's  know- 
ledge of  economic  geologj  ,  this  may  be  con- 
sidered the  best  argument  yet  advanced  in 
favour  of  an  idea  that  I  consider  ripe  for 
final  sepulture.  The  argument  is  ingenious, 
but  it  amounts  only  to  a  red  herring  across 
the  trail  we  are  trying  to  follow.  Suppose 
we  accept  geologic  structure  as  more  deei- 
i;  depth,  does  that  falsify  the  argu- 
ment from  world-wide  experience?  Oi 
course  not.  Increase  of  depth  involves 
of  geologic  structure.  It  is  most 
unlikely  that  a  mine  opening  can  be  ex- 
tended downward  for  many  thousand  feet 
without  exposing  a  change  of  rock  or  of 
rock-structure.  The  probability  of  change 
i^  implicit  in  the  idea  of  depth. 

He  refers  to  the  Champion  lode,   in   tie 
Kolar  goldfield,  and  says  that  "  if  it  si Id 

'  '  Persistence  ol  ore  in   hepth,'  Mining  and  Scientific   Presn, 
Aug.  n  and  31,  1912. 

t  .!/</. md  S  *    ■  '  ■  Press,  Oct,  -?:  1912. 


fail    at    greater  depths,    it    will    fail 
aceounl  of  the  depth,  but   because  the  6s 
-me  has  passed  from  bornblend 
the  granite,  and  so  far  as  1   [  I  >r.   Maclaren] 
know,  there  is  do  evidence  to  indicate  such 

p]  ti 
I    ri  [il\    that   the    Champion    lode,     i 
marked  change  of  geologic  encasement,  has 
bee. niie   impoverished    in   depth 

That  impoverishment  or  even  abrupt 
cessation  of  ore  may  ensue  from  a  change 
in  the  sti  ucture  i  u  c<  imposil  ion  of  the  wall- 
rocks,  is,  of  course,  true.  This  is  an  ex- 
planation, not  a  rebuttal,  of  m\  argument. 
We  are  all  aware  that  ore-shoots  have  a 
pitch  that  takes  them  beyoi  \  one  line  ,,' 
vertical  descent,  and  may  brine  them  across 
another  line  of  descent,  as  happi 
shafts  A  and  B  in  Fig.  4. 


I-',,,    4.— Pitch  of  Ore-Shoot. 

We  miners  are  also  aware  that  a  con 
genial  '  rock  exercises  an  important  influ- 
ence upon  the  distribution  of  ore.  Cornish- 
meii   have   known   that   since   the   days   when 

ti,,.  Phoenicians  came  to  the  Cassiterides. 
See  Fig.  5,  where  veins  ate  shown  more 
productive   in  granite  than   in  slate;  or  else 


EUGRANi-re     g^j  slate 


Fig.  5.— Influence  of  'Congenial'  Rock  on  Ore 
1  listributiou. 
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1 1  \    copper  u  hen   in   1 1 
tin  when   in   t 

Another  thing  that   miners  havi 

ngs    •  .1    veins    are    likely 
,11  plan. 


I  ig.  6      i  'i"  Body  al   <  Irossing. 

This  is  due  to  the  meeting  and  m  i 
ot   diverse  solutions  al    a    pi  tee   « hi  n 

M  i  si  "i  the 
ippi  ii  i  unit  \   fi  ir  read  ions,  nol  only 
between   the   solutions,    bul    between   them 
i   wall-rock. 

Again,    the    contacts    oi    limest with 

-  i  r  interca  I  i  up!  i\  e  rock  ci  in- 

md  tii  'ii--    familiar    to    tin ise    n  ho 
mine  silver,  copper,  and  Ii  ad  i  ires ;  s& 
7. 


Fid.  7.     Contact  oi  Limestone  witb  [rruptive 
Kock. 

i 

is  the  deposition  oi  o m   verl  ical   \  eins 

i  solubk    dolo 
miti     or    u\  psum    roofed    l>\     impi 
illustrated   in   I 


C2)SH«Lt  ^OOLO«:TC     00*1  Q*«NOSTONl   QlwrSKNI 

I'm..  8.     Influence  oi  Impermeable  Stratum  on 
<  in-  I  teposil  ion 

<  Mini-  examples  oi  the  localization  of  ore 


might  be  given,  bul  these  suffice.  Struc- 
tural conditions  havi  •  mine 
the  formation  of  ore-bodies.       Such  c 

recur  in   depth,  .    but 

there  the  em   is   marred    I 

increase  oi  temperature  and   pres 
ing   as   .i    deterrent    to   I  1 1 

orming   minerals.         Favourable    struc- 
tural   conditions 
conditions  are  requ 

Peculi  cal    conditions    sui 

that  conduced  to  I  he  fi  rami  ii  n  oi  the 
Oroya  pipe*  or  the  Yankee  Girl)    chin 
become  likely  as  the  distance  from  si  i 
increases.        Fractures  become  less  numer- 
ous   in    depth.      This    is   deduced    from 
physical   pi  incipli  s,  and   il    is  confii  me 
obsei  tivelj   shal- 

low  zone  penetrated  by  mine  workings.     In 
=   ma\    theorize  as  much  as 
they  please,  bui  the  miner  can  asserl  sadly 
that  he  has  never  failed  yei  to  bottom  any 

deposit    he  lias  found.       Thi 
reasons  for  it  are  interesting;  the  scientific 
©  impelling. 

Heai  and  Pressun       On  the  othi  r  hand, 
the   experience   "t    mining   tin. Is  theoretical 

■ 
suit   nt  precipitation   from  solution.       Such 
precipitation    is  aided   by  decreas 
peral  ure  and  oi   pressure ;    in    d< 
temp  ;  in essure  increase.    Tl 

-  between  wide  Limits, 
being  leas!  in  undisturbed  strata  and  in 
•  4  volcanic  un- 
rest, thermal  activity,  or  crustal  movement. 
The  average  has  been  determined  from  sys 
tematic  tabulation  oi  recorded  observations 
in    wells  and   shafts.      Prestwich    pui 

I     l\   hi    18  tt,  :  a  committi I  the  B 

Association  determined  the  increment  in 
coal  mines  a  I  in  60  ft  it  Bet  digo  it  is 
said  to  be  1  in  80  ft.  I>\  one  authority 
I  in  135  ft,  l>\  another;  in  the  l 
Superior  copper  count}  I  in  105  It  is 
given  ;  in  the  St ,  .li »} 1 1 1  .1.  1  l,\  v  mine  it  is 
I     in   126  it. :  while  on  the  I  208 

tt.  and  253  ft.,  respectively,  has  been 
measured,  although  later  investigations 
t  hrow  doubt    upon  tl  sure- 

mi  nts,  .md  ind icate  t  hai  the  increment  is 
mure  in  accord  «  ith  .  ■  Isev 

incremi  at  i  cally, 

owing,  ainuiie  other  reasons,  to  the  diverse 

thermal  dlffusivitj  "t  rocks.     From  data  now 

available,    1     in  90  tt.   is  e  •       ima- 

■,  ith  a  much  more  rapid  rate 


/ 
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igic  unrest,  which  are  also  the  places 
where  ore  deposition  would  be  in  pi 
This   means   that  at   a   depth   of    10,000   ft. 
the  boiling  point  oi  water  may  be  n 
and  at  30,000  ft.  the  critical  temperature  of 
the  same  liquid  would  be  attained. 

\~  regards  pressure,  a  column  of  water 
at  a  depth  of  in. (inn  ft.  would  he  undi  i  .- 
pressure  of  5,000  lb.  per  sq.  inch,  it  .".hi 
atmospheres.  'Hie  movement  that  would 
cause  basalt  or  porphyry  to  yield,  would 
involve  a  pressure  of  25,000  lb.  per  si],  inch, 
while  the  actual  crushing  of  such 
would  entail  a  pressure  of  66,000  Hi.  per  sq. 
inch.  Tlie  temperature  evolved  by  such 
crushing  would  be  212c  F.,  apart  from  tie- 
increment  due  to  depth.  With  these  data* 
as  a  suggestion,  we  can  infer  roughly  what 
must  be  the  heat  evolved  in  the  plication 
and  breeciation  "t  rocks  enclosing  ■ 
pi  isits. 

Deposition  of  ore  is  affected  by  structural 
conditions.  Among  the--,  tending  to  pro- 
mote precipitation  of  metallic  minerals  in 
-concentrated  form  is  the  existence  of  frac- 
tures, fissures,  or  other  cavities  suitable  for 
tin-  reception  "I  a  deposit.  Another  favour- 
able condition  is  furnished  by  sheer-zones 
and  lines  of  crushing,  facilitating  th< 
erases  of  rep  1: i ei  i in  1 1 1  : 1 1 1 < i  impregnation  to 
which  many  large  orebodies  are  tra 
In  depth  the  excessive  pressure  tends  to 
check  the  formation  of  ripenings  in  the 
rocks,  which  then  yield  to  pressure  by 
undergoing  deformation  rather  than  frac- 
ture, It  has  been  proved  by  experiment 
that  many  nicks  are  capable  of  deformation 
without  rupture  when  under  great  pres- 
sure.f  On  theoretical  grounds,  it  is  likely 
thai  amid  thi  conditions  obtaining  at  great 
depth,  say,  30,000  ft.,  the  only  openings  in 
the  rock  are  of  sub-capillary  size,  which 
means  that  water  would  not  be  Era  to 
circulate. } 

How  much  nt  the  water  that  acts  as  an 
agent  in  ore  deposition  is  of  magmatic  or 
deep-seated  origin,  and  how  much  of  it  is  of 
meteoric  or  superficial  origin,  is  not  yet 
known.  In  any  case,  the  meeting  of  these 
diverse  solutions  is  a  prime  factor  in  pro- 
moting precipitation,   but  the  zone 

they    mingle    is    limited    by    the    descent    of 
meteoric   water.      Deep   mines  become  dry. 
Hence,    on    theoretical  grounds,    wi 
expect   a   decrease  in  the  deposition  of  ore, 
after  passing  the  bottom  of  the  water-zone. 


•  Mallet,  Phil.  Tram.,  Vol.  163,  p.  147. 

t  Frank  D.  .Vlalu*.  .Inurmil  ■■<  '.'■  •-''»/.".  Vol.  lu 

J  Vim  Hise,  ' Genesis  of  or<  Lilj>- isirs,-  A./.M.i:. 


•  0X1  LCSIOX. 

Lateral     Exploration.     Alter       reviewing 
the    evidence    available   on   this 

3    to    me— and    to    my    IN  ad    I 

expert — that    continuity    of    ore    is 
tional,    even   for   limited    depths 
idea  of  unlimited  continu 
•    Hi  tiie  brutal   fai 
persistence  is  normal. 

there    are    ,\,  mbi  l<  ~~    to   whom   my 
or  those  that  I  desin 
— may  seem  destruct  pi  fulness 

on   which   mining   is   i ished.     All   that   I 

ask   is   for  a   transfer  .a  that    hopeful   spirit 
hum   directions   in    which    it    is   liki  I; 
wasted   to  others   in  which   it    may   • 
justified.     If  the  money  so  often  squ 
ed  on   impoverished  mm         i  tin  ex- 

pectation oi  betterment  in  depth,  or  of  in- 
definite persistence,  were  diverted  to  lateral 
exploration  in  localities  highly  mineralized, 
or  spent  in  systematic  trenching  in  new 
regions,  we  should,  I  believe,  e 
capital  the  fruitfulness  that  is  I 
ist's  constant  aim.  In  short,  we  must 
employ  the  cross-cut  more  and  the  shaft 
less,  except,  m  course,  where  the  orebody 
ran   be  kept  in   view. 

Incidentally,    I    di  sii      I  i    ■  ■■  mmend    the 
increasing    us,,    of    the    diamond-drill    as    a 
means  i  t  ascertaining  the  posit  ion  i  il 
and   its  general  character  in  depth   o 

from    existing    workings.         While 
the  drill  is  not  a  safe   instrument    for  sam- 
pling a   lode,   it   provides 
means   of  obtaining  that   preliminary  infor- 
mation on  which  wise   I  velopmeni  d 

The   first    rule    in    mining   is   to   fin 
the  second  is  to  follow    it.     Ii  I 

fth    in   a    productive    mining 
were   suddenly   rendered   transparent   to  the 
radio-active     vision     of     a     transci  i 
geologist.    In-    would    see,    1    feel    a 
manj    an  orebodj    that  had   been  missed  in 
the  hurry  to  follow  the  hue  of  deep  sinking. 
The  fall  ici  i  il  enrichment  in  depth 
the  cause  of   much    usi  I 
deep    exploration  ;    the    id 
has   led   to  the   neglect    of  lateral   develop, 
meiit.  Dr.  Maelaivn  has  said*  that  "  future 

industry  must   more  and   more  concern   itself 

with  concealed  orebodies :  it   is  hi  ■ 
universal  acceptance  ot   Mr.   Rickard's  pro- 
position   would    prove   exceedii  . 
both    to  the   mining  engineering   pi> 
and  to  mining  capital         1  refer  to  - 
marl;    not    in    any    particular   antagol 
Dr.  Maclaren,  but  :  him  as 

8,18       i 
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mining 
usuallj 
verished   in   depth   qik!   finally 
iinprofitabli  ■   to  implj  that 

■    depth   is  universally  undesir- 
able.     But    I    do   mean    that    it    is   unlikeh 

-i    inde- 

i   :  iual  im- 

ment   verticallj    must   be  faced  in  a 

i         orollary  is  not   that 

i    must    bi 

ly  shal- 

ges  lateral  explora- 

ilso  likelj    I 

iful    than    further  sinking.     As 

with  which    1   was 

>i,,li\    connected,    I    took   the    \  iew 

li  pi  h  n  ere  poor,  but 

i>!      -         |i ioked    promising. 

i  ■    these    mil 

rprise,  1  adependi  nee,  and 
Camp    l  fourth   was  the  <  lommon- 

Onlj    in  oi 
Camp    Bird — did    1   consider  that    tl 

•  ii  ins  in  depth  were  at  all  fav- 
ourable.    The  Enterprise  orebodies  were  on 
fi  d  by  small  veins 
led  at  tins  contact  and  were  them- 
impoverished  within  100  tt .  to  150  It. 
ntact.     M;   i  Ms  been 

d       D(  eper  pros]  proi  i  d 

futili         The   i  'ommonwealth   lode   is   in   a 
rhyolitic   breccia   lying  on  sandstone;  when 
i  thi        ndstone  it  dies ;  the 
torn    contact   pitches  eastward, 

he '  productive   more  deeply 

in   that  This   interpretation  of 

n  corroborated      In  examining 
1896        Found  that  the 
thi    8th    level   was    thin,    although 
ras  not  worth 
I  did  not  recommend  the  sink- 
aft,    because    depth    entailed 
re    from    the    particular    conditions 
known  !•■  favour  the  finding  ol  ore  in  tins 
mine  ;  i  trary,  I  ad\  ised  lateral  ex- 

posed in  the  workings     This  proved 
i  if  I    was   sunk, 

oi    1,400  it  - . 
rch  for  on    | 
edly  ui 

raj  examination,  in  1899,  bad  a  fine 

orebodi    that   promised  to  extend  westward, 

ction  the  contour  ros.    - 

distance  to  surface  from  100  it . 

iffording,  therefore,  a  block  of 

i  i 


promising    ground    fullj    800    tt.    more    in 
height.  xploration  in  that  direc- 

tion.    The  subsequent   history  ol  the  mine 

i  n  that  tin-  reasonable  ex] 
was   warranted,   while   the    sinking 
shaft   below  th«-  main  adit  yielded  unsatis- 
factory results,  ending  in  the  exhaustion  oi 
the  mine. 

_\1  \   own  experience  has  been  that  mine- 
ler  their  hinds  in 

!  -sinking   w  3  of  tind- 

l-drilling 

have   been   scarcely    tested.        I    take   issue 

with    Dr.    Maclaren  when  he  suggests  that 

i  to  smash  a  fallacious  generaliza- 
tion is  likelj  to  pro>  e  "  Lingly  harm- 
ful both  t<>  the  mining  engineering 
sion  and  t<>  mining  capital."  The  profes- 
sion must  recognize  facts  it  it  i-  to  make  a 
scientific  use  ,.i  current  kuowledge  in  the 
exploitation  oi  ore  deposits.  Capital  is  not 
going  to  gain,  legitimately,  bj  spending 
money  on  forlorn  hopes  in  depth,  « I 

illow  zone  of  min- 
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'  /.'.  id  at  Sep/i  m  bi  i   Mi  i  ling,   1914. 1 


B\    Prof.    R     A     l.i  mii.ni ,  D.Si 


nis,  i  - 

Mr.  Alex.  Aiken  Li/<  Membei  Pro! 
Leht.l.lt  's  definition  ol  <  Jurrencj  a]  i 
me  to  be  both  inaccurate  and  incomplete, 
that  it  (.insists  n|  metallic  and 
paper  monej  and  hank  deposits.  In  so  far 
as  his  attempt  is  concerned  to  compare  cur- 
rency   with    the    total    sales    i.t    goods,    it     is 

clear  that  his  definition  .>t  currency  must 
he  ver\    largeh    extended.      Largi    voluaaes 

ot  goods  pass  hands  in  the  first  place  on 
merely  entries  in  hooks.  The  debts  so  re- 
corded ma\    I.,    liquidated   in   various  ways, 

-..m.  by  hills  drawn  by  the  seller  on  the 
purchaser,    others    by    chi  tted     bj 

tlie  purchaser,  an. I  in  still  oth 
currency  '■    all   where   people   'leal 

with  each  other  as  both  buyer  and  seller. 
It  is  (dear  that  the  total  -ales  ..t  goods  can- 
not under  such  circumstances  agree  with 
.net  oi  the  currencj  and  its  velocity 
of  circulat  ion  unless  cm  i  bav<    .> 

wider  meaning  that  -■  ir  ha-  giveg 

it.  < In  tli.  other  hand,  his  definition  is  in- 
accurate   in    that    he    includes    hank     I 


Dec.  1914    Jan.  1915 


Ibslracts:   Ch 


as  currency.  He  may  mean  by  this  phrase, 
cheques  which  may  fairly  be  termed  cur- 
rency, but  cheques  are  not  the  same  thing 
as  bank  deposits.  The  latter,  which  simply 
consist  dt  the  credit  balances  due  to  the 
customers  oi  the  banks,  are  not  the  limit  of 
the  ability  of  the  community  to  draw 
cheques.  That  limit  is  the  credit  which  bhe 
banker  is  prepared  to  give  by  way  of  over- 
draft to  his  clients,  it  is  possible  thai  the 
essoi  -  this  credit  to  be  limited 

in  turn  by  thi  total  deposits  lodged  with 
the  banks,  in  other  words,  that  were  all  the 
clients  of  a  baid;  to  withdraw  their  balances 
the  bank  would  nut  be  in  a  position  to  grant 
an  overdraft.  In  this  sense  it  is  competent 
to  argue  that  the  total  of  bank  deposits  is 
the  limit  (if  the  power  of  a  community  to 
issue  currency  in  the  form  of  cheques  at 
any  particular  moment.  This  may  entitle 
the  Professor  to  claim  bank  deposits  as 
potential  currency,  but  it  is  clearly  inaccur- 
ate to  call  them  actual  currency.  Take,  as 
an  instance  of  the  underlying  fallacy,  the 
case  oi  a  person  who  wishes  to  borrow  £100. 
If  he  goes  to  his  banker,  and  the  latter,  as 
-often  happens,  opens  a  special  account  for 
:  advance  and  places  the  £100  at  the 
credit  of  the  borrower's  ordinary  operative 
account,  tlie  banker  has,  according  to  the 
Professor,  increased  the  currency  ol  tie- 
community  by  £100,  and  alter  tin-  customer 
has  passed  his  cheque,  the  bank's  deposits 
are  at  the  same  figure  as  before  the  pi 
tiou.  But  assume  that  the  banker  declines 
to  make  the  advance  and  the  borrowei  gets 
a  cheque  from  another  client  of  tie  bank, 
as  a  loan,  then  the  currency  is  decreased  on 
the  Professor's  theory  by  £100.  There  is 
no  difference  in  the  real  currency  which  has 
pas-ed  in   both   cases 

The  expression  "  Goods,"  as  used  by  the 
Professor  when  dealing  with  the  total  sales 
of  goods  in  a  community,  must,  I  presume, 
include  services  which  have  also  got  to  be 
paid  tor  by  currency.  Will  they,  I 
aclude  purely  financial  opi 
which  frequently  largely  affect  questions  of 
currency? 

Tie-  inference  from  the  Profe 
is  that  the  cause  tor  the  rise  in  prii 

illg  the  last  few  years  is  due  to  an  increased 
production  of  gold.  In  other  words,  that 
had  the  production  of  gold  been  less,  tin; 
prices  would  not  have  happened. 
This    is    very    controversial,    and     1  I 

think  that  anyone  has  succeeded  in  proving 
the  theory  satisfactorily.  That  the  quantity 
•of  gold  must  i'.:\ e  somi 


know  of  no  one  that   u  ill  ., 
othi  r   t  bines   than    the   quantit 
have  an  effect  Oil  nne.  .  thai   thei 
economists   who   maintain    that 
bhe  changes  in  t 
i     i  ,. 

There   is  oni    point     n 
the    quantity    of    gold    which    I    personally 
have   never   been    able    to   satisfactorily  ex- 
plain on  the  quantity  theory.     The  rate  of 
discount  settled  week  b\  weeL 
of   tile    :  England    is   I 

amount  of  surplus  gold    it    p 

regard    to    the    bank's   liabilities. 

old    were    ,  the     market 

than  it  required  to  carrj  en  n 
it    stood    at    any    particular    mi  I 

legitimate    t.»    assume    that     in    i 

ket  for  gold,  ,:t  which   London  is  th  •  centre, 

it      Would     show       itself,      it      UOwlll 

WO'e      It      to     dO      50,      the      ti  I'M       etteet      oHe      WOUH 

anticipate  would   he  a  reduci  io 
count  rate.      This  has  ne>  |  as  an 

argument    by  the  quantity  theorists 
reasi  id  that  t  lie  trend  of  discount   rati  d 

weekly  by  the  Bank  of  Englat 
port    the    theory,     nor    have     I     seen    any 
attempt    to    explain    why    the    hyp    I  I 

phenomenon    has   not    appeared,         Vccord- 
ingly.    for    my    part.    I    think    that    the    Pro- 
-   ;  hesis   is  still   unpro\  ed. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Detection  or  Antimony  in  Qualitative  1n- 
okganh  Analysis. — "The  sulpiride  precipitate, 
containing  possibly  arsenic,  antimony  ana  tin, 
obtained  in  the  course  of  qualitative  analysis,  is 
treated  with  sodium  peroxide,  in  the  presence  of  a 
little  water,  the  mixture  heated  to  boiling,  and  any 
precipitated  stanuic  acid  filtered  oil.  Antimony  is 
indicated  by  a  separation  of  sodium  metantimomate 
on  cooling.  Arsenic  maj  I"-  detected  in  the  same 
solution  by  adding  concentrated  hydrochloric  acid 
and  then  Bettendorft's  reagent  (stannous  chloride  in 
Cuming  hydrochloric  acid).  -  J.  Petersi  x,  '/..  anorg. 
Chem.,  1914,  88,  108.  —Journal  oj 
Chemical  Industry,  Sept.  1.5,  11)14,  p.  891.    J.  A.  \V.) 

Action  of  Hydrogen  on  Metals.     "From  an 
aqueous  solution  of  flgNOg  the  autho 
separating  crystals  having  the  compositioi 
\  1 1  it  (i  by  treating  the  solution  in 
with  hydrogen  at  a  temperature  ol  160  I      and  130 
atmospheres  pressure,    I  clribited,  under 

microscopic  observation,  distinct  spherical  globular 
quicksilver  drops,  At  a  temperature  "i  225  i '. 
metallic  Bg  mixed  with  Hga0  separated  from  the 
solution,  the  latter  having  an  acid  reaction.'  A.  K. 
Starynkik  WITCH.  ' 
Sept.  3,  1914,  p.  216.     (J.  A.  W.) 
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ERMINATION    "I      CARBON     MONOXIDE. — "  A 

modified  form  of  the  Haldane  apparatus  >-  used.  The 
measured  gas  sample  i-  first  treated  witli  bromine  in 
pol  issiuni  bromide  solution,  followed  by  potash;  the 
volume  gives  the  .-n.rt ». »n  dioxide,  hydrogen 
Bulphide,  Bulpbui  dii  side,  and  unsaturated  hydro- 
li  i-  then  passed  backwards  and  forwards, 

n-  ..i   the  potassium  hydroxide  solution  < - 

lining   it,  through  a    I    tube  filled   completely  with 
in.-   pentoxide   previously    heated    for 
3.4  in.ui-  in  a  cui  renl  ,,i  drj  an  at  -J""  V      B 

,      al  ion   1 1"-   I    '  Elbe  stands  in  cold 

water  ol  known  temperature  ;  during  the  passage  "t 

the  gas  in  watei  al  90      i'1"  C.    The  I,—  in  volume 

he  carbon  monoxide.    Mixtures  rich  in  hydro- 

ind  carbon  monoxide  require  dilution  with  air 

to   brinp!  the  hydrogen  below   20'     and    tin-  carbon 

in ixide  below  s     :  otherwise  hydrogen  is  oxidised. 

An  accuracy  ol  002     i-  I     I-  Orah  \m 

and  T.    F.   WlNMILL,  Ch  .  1944    105, 

1996.2003      Journal   of  "■■    Society   of  Cliemical    In- 
Sept.  30,  1914,  p.  944.     (J.  A.  W.) 

In  I'ERMINATION  OF  I  HI.  LlME  REQUIREMI  NTS  OF 

I  lu   gra.  li>   20   gni.  of    lli»-    -"il  are 

ed  in  a  bottle   with  3 ic    ol  approximately 

A  :,n  calcium   bicarbonate  solution,   the  air  in   the 
b\  carbon  dioxide,  and  the  mix- 
ture  shaken   for  3  hours.      The    solution    i-    then 
filtered,  and  150  cc.  of  the  filtrate  are  titrated  with 
,\'  in  acid,  using  methyl  orange  a-  indicator.     The 
i  ween  i  bis  I  il  ration  and  the  titre  of  the 
bii  :,i  bonate  solul  ion  is  taken  to  represent 
nun  carbonate  absorbed  by  the 
miiI.     The  calcium  bicarbonate  solution  i-  prepared 
by  suspending   an   excess  "i   calcium   carbonate  in 
water,    aturating  with  carbon  <ii< >x i. i*'.  filtering,  ami 
diluting  ii"-  filtrate  with  one-third  of  it*  volume  of 

II  l;     Hi    i,  iii\>..\   an, I    K.  M  \i  LKNN  KN, 
.\'  •■   .  1914,     !0,  HI  62      •/ '  '  f  th   & 

-     i   30,  1914,  p.  932.    -I  A  W 

\   Niu    Mti  ii i    Separating  Manganese 

[ron.      'O.    Hackel   describes   an   analytical 
method  of  separating  Fe  and  Mn  by  precipitating 

quantitatively  the  iron  from  a  neutral  soluti i 

,  -  sulphate,  by  boiling  with  potassium  chl 
adding  zinc  oxide  (the  MnO  remaining  in  solution). 
i  i    ..I   !■','.  requiring 
,,    i  ,    and    1  ::  gm    Zn<  >,  being  diluted 

with  5 •,-.  Il.'i.  The  estimati i  FeandMnisto 

be  carried  out  volumetrioally.    The  thod   gives 

;  exact  results,  and  the  authoi  proves  by  a 

of  control-analyses  that  thehesl  results  are  obtained 

bj  dissolving  the  i precipitate  in  HC1,  converting 

this  solution  into  the  sulphate,  reducing  will,  zinc 
and  titrating  the  FeSi  lj  thus  obtained.    The  manga- 
nese-]  ipitate  i-  to  be  evaporated  with  HC1,  con- 
verted   ipto  the  Bulphate,   neutralised   by    N  i  I  0 
dated  with   HNOj,  and  the  Mn  titrated  aftei 
Sonderabdruck,  Jabrbuch  Imp. 
Roy.  Geolog.  Reichsanstalt,  Vienna,  Vol.  63,  p.  151. 
Ing.  n.    191 1, 
Vol.  lii  ,  No    1343,  p.  133.     (J.  E.  T.) 

.RATION    \M>   in  i  i  RMIK  \  riOJi    OF   TUN< 

\,  ii,  a  \i»  1  si  oi  Nitron  "The  weighed 
portion  ol  WO  is  moistened  with  HaO  and  dissolved 
;  ,.i  heal  in  smallest  possible  amount  of  strong 
v.uii  Dilute  the  clear  solution  to  about  ISO  cc, 
with  boiling  rJ^O,  acidify  with  AeOH.  heal  t"  boil- 
ing and  with  vigorous  stirring. add  sjowly  an  excess 


of  Busch's  nitron  acetate  solution  ;  cool  and  let  Btand 
till   supernatant  lii|iiicl   i-  clear.     Filtei    on   paper, 

i. b,  Neubauer  or  other  filter    ind   wash   with  a 

mixture  "i    4   cc   of  precipitant      96  cc.    H30   till 
filtrate  is  free  from  alkali     Burn  the  moist  <n  ,lrit-,l 
precipitate  in  a  l't  crucible,  igniting  at  about  800 
constant    weight    and    weigh    WO,.     With    alkali 

tungstates   dissolve   in   II _' >  and   | eed   as  given. 

Excellent    results   are   reported,    using    WO,      The 

precipitate  cannot    be   weighed  direct,  d< iposing 

readily,  though  verj  difficulty  soluble  in  II  .(>,  dilute 
A.cl  'II,  alcohol,  etc.  The  white  precipitate  Boon  be 
comes  yellowish,  apparent!)  dne  t'>  NH,  in  air.  Ii 
solution  is  boiled  aftei  adding  precipitant  the  super- 
natant liquid  remain-  turbid  and  filtration  i-  very 
Blow."— A.  GUTBIRR  anil  G.  I..  Wbisb,  /. .  anal. 
.  Ug.  20,  191 1. 
p.  2858.     (J.  G.) 

Mi.  \  wi.  is-  l  -i-  "  The  recent  discovery  m" 
mica  deposits  in  the  north  bank  of  the  Oliphant's 
Rivei .  Transvaal,  i-  likely  to  haw  some  effect  upon 
the  mica  market.  Mica  al  present  conies  principally 
from  India,  the  chief  producing  districts  being  those 
of  Hazaribagb,  in  Bengal,  and  Nellore,  in  Madras, 
but  Canada  and  the  United  States  also  produce 
small  quantities.  Of  receul  years  the  uses  of  mica 
have  largely  increased.  For  insulating  purposes  it 
is  without  an  equal,  and  i-  used  in  larue  quantities 
in  modern  high-tension  electrical  appliances.  The 
Bpread   of   wii  i  iphy  has  also  largely  in- 

creased  the  demand  for  mica,  while  it  lias  varied 
uses  as  transparent  fire  resisting  material.  w 
mica  i-  UBed  in  iln-  manufacture  of  lubricants  and  a* 
an  absorbent  of  nitro  glycerine  in  the  preparation  ■•! 
certain  explosives.  The  present  value  of  mica 
ranges  from  aliout  £100  t"  £3,000  per  ton,  according 
to  the  size  >f  sheets  ol  cleai  mica  produced 
Chemical  WorM,  Sept,  191  I.  I    W 

i  a  \\ii,i  ro  bi  Manufactured  in  mi  I  m  i  kd 
States  "The  stoppage  "i  the  foreign  supply  oi 
cyanide  and  cyanogen  compounds  creates  a  serious 
situation,  mil  only  for  the  mining  industries  (extrac- 
tion .,i  gold  and  silver),  but  also  for  manj  other 
electrical  and  chemical  trades  using  cyanide.    The 

i in-  in  i i  ilii-  t porary  difficulty  can  I aaily 

devised.  The  raw  materials  imin  which  cyanogen 
and   its  compounds    are    prepared   are  abundantly 

found  in  our  country.     This  source  ol   raw   | lucts 

are  man]  and  will  be  briefly  reviewed. 

A  considerable  quantity  of  cyanides  escapes  from 
the  blast  furnaces,  as  fumes  and  Hue  dust,  from 
which  laige  amounts  < > f  potassium  cyanide  can  be 

recovered,  bj  methods  analogous  to  tl in  practice 

tn  pni  iiy I  gas.    <  'yanide  is  produced  not  onlj   in 

iron  blast  furnaces,  but  also  in  large  quantities  in 
ooppei  and  lead  furnaces  and  in  a  general  way  in  any 
metallurgical   apparatus   wherever  the  nitrogen  "t 

the  blast  acts  on  hot   carl nixed  with  alkalies 

I  nine-  and  gases  issuing  from  these  produce! 

be  condensed,  and  the  cyanide  contents  separated 

thereof. 

In  the  purification  <if  coal  gas  by  bydrated  iron 

oxide,   large  amounts  of  cyanide    an ntinnally 

obtained  ;  this  has  l»'en  an  old-time  source  ,>i  supply. 

The    extension    of    the    by-product    cuke    men-. 

replacing  the  wasteful  I -hive  ovens,  constitute  an 

abundant  source  of  nitrogen  products  from  which 
large  qnanl  il  ies  ol  cyanides  can  1 btained. 

The  beet  Bugai  industry  i-  another  well  known 
source  of  cyanide,  which  i-  obtained  as  one  of  t  li>- 
by-products,  by  the  treatment  of  residual  vinasse. 
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Formerly  most  of  the  potassium  ferrocyanide  from 
which  other  cyanogen  compounds  were  made  was 
obtained  by  fusion  of  dry  refuse  animal  matter  at  a 
red  heat,  together  with  potassium  carbonate  and  iron 
lilin^-.  About  3,000  tuns  of  cyanides  were  yearly 
produced  l>y  this  method.  The  scarcity  of  hoofs, 
horns  and  scrap  leather  and  the  competition  of  syn- 
thetic cyanides  have  |>ut  an  end  to  this  old  method. 

Cyanides  can  also  be  made  from  atmospheric  nitro- 
gen ;  by  synthesis  between  carbon  disulphide  and 
ammonia  :  by  ammonia,  charcoal  and  alkali,  and 
from  sulphocyanides. 

There  are  several  hundred  patents  (many  of  them 
in  operation)  which  have  been  applied  for  during  the 
last  20  years,  relating  to  the  preparation  of  cyanides 
from  carbides,  from  nitrides,  etc. 

The  enumeration  of  the  mo'e  practical  methods 
for  the  preparation  of  cyanides  by  these  various 
methods  would  be  too  long.  These  brief  notes  show 
plainly  the  abundance  of  materials  which  we  have 
within  "in  reach,  to  create  an  independent  national 
industry  which  could  not  only  produce  all  the 
cyanide  required  to  supply  our  home  industries,  but 
also  to  reverse  our  former  trading  practice  of  import- 
ing cyanides  by  becoming  exporters  of  our  excess  of 
production  to  other  sections  of  our  continent,  to 
Australasia,  South  Africa,  and  to  the  eastern  gold 
producing  countries." — Baxeres  de  Alzugaray. 

'/         latidEnyi ing  World,  Aug  22,  1914,  p.  334. 

(J.  C.) 

Annual  Report  of  the  Chief  Inspector  of 
Explosives  for  the  Union  of  South  Africa. — 
"  Accidents.—  Six  accidents  have  occurred  in  manu- 
facture, of  which  the  chief  were:  Afire  of  empty 
nitrate  bags;  an  explosion  in  a  packing  house  in 
which  cartridging,  since  stopped,  was  also  being 
carried  on  (see  Special  Report,  this  •/.,  1913,  627)  : 
a  lire  in  a  nitration  house,  due  to  the  inadvertent 
supply  of  more  glycerin  than  could  be  taken  by  the 
distributor,  which,  the  stirrer  having  stopped,  fired 
the  supernatant  nitroglycerin;  an  explosion  in  a 
kneading  house  supposed  to  be  due  to  the  dropping 
of  a  box  of  gelatin,  or  to  a  blow  on  the  edge  of  a 
kneading  pan  being  charged  (see  Special  Report,  this 
/.,  1913,  1171).  In  addition  there  were  61  accidents 
with  explosives  or  other  dangerous  substances,  in- 
cluding •  outrages,' but  excluding  mining  accidents. 
Importation*.  Gelatins,  gelignites,  dynamites,  and 
cheesa  sticks  are  made  in  South  Africa  ;  blasting  and 
.whaling  powders,  safety  fuse,  detonators  and  electric 
detonators,  sporting  powders  and  ammunition,  and 
fireworks  are  imported.     Statistics  are  as  follows  : — 


vapour,  argon,  and  carbon  monoxide  varies  with  the 

temperature  exactly  in  accorda ivil  h  theoi 

Rev.,  1912,  .;;,  4ni).  In  hydrogen,  however,  the  loss 
of  heat  rapidly  increases  above  1,900  K  K  signifies 
absolute  scale  oi  temperature)  and  at  3,500  K  is 
more  than  four  times  the  calculated  value;  do 
sec, Hidary  electrical  effects  capable  of  explaining  the 
increase  can  be  detected.  At  low  pressures  the  loss 
of  heat  from  tungsten  wires  is  greater  than  at  atmo 
spheric  pressure  in  hydrogen,  but  not  in  other  gases 
When  a  wire  of  tungsten,  platinum  01  palladium  is 
heated  above  1,300  K.  in  hydrogen  at  a  very  low 
pressure  (0001— 002  mm.),  the  hydrogen  slowly  dis- 
appears. It  is  not  absorbed  by  the  wire  but  is 
deposited  on  the  glass  (sometimes  in  tubing  a  long 
distance  from  the  bulb),  especially  when  this  is 
cooled  by  liquid  air ;  ordinary  hydrogen  is  liberated 
when  the  cooled  portions  are  heated.  The  hydrogen 
which   deposits  in   this  way  on   glass  is  verj  ,,   tivi 

chemically,  reacting   with   oxygen    md    phospl i- 

at    the    ordinary   temperature.       It    is   capable    oi 
diffusing  through  long  tubes  (at   low  pressures)  and 
will  then  dissolve  in  platinum   (at  50    ('.).  causing  a 
marked  increase  in  the  electrical   resistanci 
metal  anil  a  corresponding  decrease  in  it-  | 
ture-coetficient.     The  active  hydrogen  is  not  affected 
by  an  electrostatic  field  and  therefore  does  not 
ot  hydrogen  ions.     Tungstic  oxide,  platinum  oxide, 
and  other  substances  contained  in  a  tungsten  filament 
lamp  together  with  hydrogen  at  very  low  pressure, 
ale    rapidly    reduced    when    the    filament   is    lie; I 

above  1.7O0"  K.,  although  otherwise  they  arc  not 
affected  by  hydrogen.    (See  also  Langinuir,  J.  Am  ,. 

Chcm.  Soc,  1912,  34,  1310;  Pre an,  ihid.,  1913,     ',. 

927.)"      I.     LANGMUIR    and    (j.     \l.    J.    MACKAY,    J. 
Amer.  Chem.  Soc,   1914,  36,    17ns  1722.     Jo 
th     Socie/i/    "i     <  7c  mini/    Imln-tni.    Sept.    30,    1914, 
p.  919.     (J.  A.  W.) 

Prepar  \  i  ihv  of  Colloidal  Solu  hons  of  Pre- 
cious Metals. — "  Dr.  H.  Granert,  of  Halensee, 
uses  the  following  method  for  the  preparation  of 
colloidal  Atl,  Ag,  Pt,  1M,  and  Ir,  which  is  quite  a 
departure  from  all  known  processes,  lie  prepares 
an  alkaline  solution  of  protal bine-acid  or  lysalbine- 
acid,  and  silver  or  gold,  and  by  heating  and  dialysing 
(he  solution,  the  gelatinous  residue  contains  the 
colloidal  metal  which,  in  the  case  of  Ag,  is  obtained 
through  the  reducing  action  of  the  gelatine  upon  the 
silver  nitrate,  the  action  being  facilitated   by  adding 

formaldehyde.    A< rding  to  the  results,  it  is  proved 

that  serum-albumin  can  be  utilised  as  an  excellent 
protecting   agent    for   colloidal    metals.       A    lasting 
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Manufactured,  cases 
Imported,  cases 
Exported,  cases 


484,314 
1,371 

10,863 


240,097 

1,3(M) 
17,734 


183,729 

2,638 

948 


1,643 
1,993 


909,783 
11,665 
29,545 


13,562,900 
31,  i25 


'2tl,:i21  cases  of  500  coils  each  of  safety  fuse  were  im- 
ported."—A.  1J.  Denne. — Journal  of  th  Society  of 
Chemical  Industry,  Sept.  30,  1914,  p.  943.    (J.  A.  W.) 

Dissociation  of   Hydrogen   into    Atoms.— 

"  Evidence  in  favour  of  the  view  that  at  high  tem- 
peratures hydrogen  is  dissociated  into  atoms  is  sinn- 
■  marised  as  follows  : — The  loss  of  heat  from  electric- 
ally  heated   tungsten   wires   in    nitrogen,   mercury 


solution  of  colloidal  silver  is  prepared  by  reduc- 
ing silver-nitrate  in  presence  ol  blood  serum.  An 
addition    of   alkali    is    not    required    in    tb 

and  if  proper  reduction  agent  s  are  used,  even  the 
dialysis  can  be  dispensed  with.  Smilar  Ag,  the 
other  precious    metals,   gold,    platinum  and    iridium 

can  be  converted  into  colloidal  solutions  in  presence 
of  scrum  albumin.  For  instance,  15  gm.  of  blood- 
serum  are  mixed   with  a  solution  of  0'85  gm.  of 


136 


'/'//.  Journal  of  Tin  I  fining  Society  of  k  Di      -Jan. 


nitrat  i  ssolved  in  4  gni.  II J  •  and  adding  a 

solution  oi  hydrazin  hydrate  until  the  AgNO 
is  completely  reduced.  After  an  active  liberation 
of  nitrogen  a  solution  i-  formed  which  appears  dark 
irown  in  convergent  light,  representing  an  ab- 
sorption-compound <>i"  Bilver  ami  aeram-alhamin.  In 
ordinary  light  the  Bolution  has  a  ereenish-grej 
colour."  II.  GB  INERT.-  Australian  M 
dard,  Sept.  3,  1914.  p.  -JUi.     (J.  A.  W.) 

Tin.  Toxicity  of  Oil  Paint  Vapours.— "The 
hygienic  importance)  of  the  vapours  given  off  by  dry- 
ing paints  bad  not  until  quite  recent  ly  been  realised, 
lmt  now  that  Bome  of  the  effects  of  these  vapours 
have  been  determined,  a  great  deal  of  attention  is 
being  paid  to  tliesnbject.     It  was  not  till   1912  that 

ived  any  attention  of  note  in  England, 

but  since  that  date  t  load  by,  Armstrong  and  Klein » 
have  in  different  ways  approached  the  quest  ion,  and 
i-  ,i  i  established  the  fact  that  serious 
physiological  disturbances  are  produced  by  the  in- 
halation ol  paint  va| re,  the  toxic  effects  ol  which 

iscribe  i"  the  volatile  thinning  constituent  of 
the  paint.  These  volatile  constituents  produce  defi- 
nite toxic  effect  3,  and  have  I n  described  ;   Recently 

Gardner*  claims  to  have  traversed  the  w.nk  of 
t i  workers,  and  in  a  paper,  entitled  'The  Com- 
position ol  Paint  Vapours,' describes  certain  experi- 
ntal  work  which  feeds  him  to  the  following  con- 
clusions : — 

1 1  When  linseed  oil  or  similar  drying  oils  are 
apread  in  thin  layers,  the  absorption  oi  oxygen  which 
takes  place  is  act panied  b\  the  evolution  ol  con- 
siderable amounts  of  carbon  dioxide  and  organic  sub- 

Btat b.    Carbon  monoxide  is  also  evolved  in  small 

imonnt. 

(2)  Oil  paints  containing  lead  or  zinc  pig m-  do 

not  emit  volatile  i pounds  of  a  metallic  nature 

(3)  Drying  paints  evolve  watei  soluble  acid  sub- 
stances, such  as  formic  acid,  ib  well  as  acid  sub- 
stances which  are  apparently  of  a  fattj  nature, 
Carbon  dioxide  and  carbon  monoxide  are  also  present 

in  the  vapours  from  the  drying  paint,     The  tyj i 

pigment  used  in  the  paint  may  directly  affect  the 
amount  and  character  ol  the  volatile  substances  pro 
duced.  Basic  pigments  apparently  stimulate  the 
<-\ « >t>ii  ion  of  such  products. 

14)  Aldebydjc  substances  arc  present  in  the 
vapours  from  drying  oil  paints.  These  substances 
probably   ba  i  icidal    effect    upon 

pathogenic  bacteria,  thus  accounting  foi  the  sanitary 
value  ascribed  to  oil-pig nl  paints. 

In  s  subsequent  communication, +i  entitled  'The 
Toxic  and  Antiseptic  Properties  oi  Paints,' by  the 
author,  read  before  the  thirtieth  annual  con- 
vention of  the  International  Association  ol  Master 
House  Painters  and  Decorators  of  the  Doited  States 
1  lanada,  held  at  Indianapolis,  on  February  12th, 
1!H4,  the  Bubject  i-  further  discussed,  and  the 
hygienic  bearing  ..i  the  work  is  enlarged  upon. 

In  tin  1 1.  ii  as  to  I  he  influence  ol  i  apours 

of  turpentii similar  volatile  tbii n  <>n  blood 

ording  '•>  Armstrong  and 
Klein,  is  such  that  the  observed  changes  can  be 
ascribed  to  these  vapours)  Gardner  states  thai  li<>  ■  Uj 
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convinced  that  the  change  in  the  blood  corpus*  l<  -  ..t 
son   who  hml   breathed   the  fumes  of  drying 

paint  in  an  nnventilated  i n  is  mure  likely  >lue  to 

the  effect  of  the  carbon  monoxide  evolved  bj  the 
paint.     The  u-e  of  turpentine  doubtless  stimulates 

'   p lit   to  give  oil  larger  quantities  of  such 

gas,  hnl  the  effect  of  turpentine  should  be  citeil  as  a 
contributory  effect  in  this  respect.  Carbon  monoxide 
ii  present   in  appreciable  percentage,    i-   really  the 

most  poisonous  constituent  of  the  vanoui   fi ry- 

in^'  nil  paint.' 

The  rest  of  the  article  i-  a  polemic  against 
Gardner's  conclusion  that  CO  is  formed  when  paint, 
the  statement  being  made  that  experiments 
nun-  in  progress  indicate  that  the  CO  formed  is  <lue 
to  the  action  of  the  fuming  sulphuric  acid  on  the 
formic  acid  which  is  undoubtedly  formed,  no  precau- 
tions having  been  taken  In  eliminate  this  subetaj 

before  passing  the  gases  into  the  fuming  sulphuria 
acid  preparatory  to  the  determination  of  the  CO  by 
the  liberation  of  in, line  from  I  0  ."  C.  A.  Ki.i  in.— 
•/'A-  Chemical  World,  Sept  ,  1914,  p.  252.     [J    A    W  | 

Nkw  Tbsi  fob  Morphine  [and  Copper  "  On 
adding  a  few  cc.  oi  hydrogen  peroxide  and  a  -mall 
quantity  of  strong  ammonia  solution  to  a  Bolution  of 
morphine  or  one  of  its  s;,|i-,  and  Btirring  with  a 
copper  wire,  gas  is  evolved  and  a  deep  port  wine 
coloration  is  produced  ;  0"0  »»i-  um.  of  morphine  can 
be  detected  by  the  test,  but  with  very  small  quanti- 
ties, a  few  drops  of  potassium  cyanide  must  be  added 
after  stirring,   to  destroy  any   blue   colour  'lue  to 

copper.     Mon ethylamine  may  be  used  in  pi 

ammonia,  but  not  dimethylamine  nor  caustic  soda. 

\i lorphine    gives   an    orange    coloration    under 

similar  iiiimis.  but  codeine  and  dionine  (ethyl- 
morphine),  which  are  indistinguishable  from  mor- 
phine by  ordinary  tests,  do  not  ^'ive  t he  reaction, 
nor  do  strychnine,  bruoine,  atropine,  nan. nine, 
heroine,  cocaine,  nicotine,  cephaline,  emetine,  vera- 
1 1  me,  physostigmine,  pilocarpine,  and  ooniine  Cop- 
per hi  00001  gra  i  may  also  I"'  detected  bj  the  test." 

I     II.  ui.ix  BR,  Chan,  and  Drug.,  191  I 

Society  of  '"  I    15, 

1914,  p.  885      il.  M.) 

Investigations  on  wt  Whiti  Winks  oi  Sot  ra 
"Statistics  an-  given  relating  to  the  im- 
ports of   wines   from  tape  Colony  to  tie-    I  nited 
Kingdom  from  1857  t.>  the  present  time.     The  value 

of  the  annual  imports  at  present   is  El, £2,000, 

representing  about  'J  of  the  value  prior  to  I860, 
when  tin-  heavy  preference  given  i"  Colonial  a-  com- 
pared   with    i mn    wines   was  discontinued.     The 

wines  formerly  imported  were  mainly  fortified  pro- 
ducts of  the  type  of  port  a-iil  sherry.  <>i  the  light 
unfortified  wines  oi  to-day  the  red  varieties  are  much 
in. in-  satisfactory  and  uniform  in  qualit]   than  the 

while   wine-,  a-  the   former  requires  less  skill  in  the 

making,  and  are  much  less  sensitive  to  certain  .li- 
ease-.     The  w  luie  wines  of  t  he  •  'ape  a 

liable  turbidity,  ac< panied  or  pre- 

ceded   by  an   increase  in  ih lour  of  the  wine, 

.!  more  or  less  pmnounoed  bittei  Savour,  and  a 
v.-iy  characteristic  earthy  odout  nr  terroir.  The 
malady,    which    possesses    the    general    chs 

i-   n.. i    .,i  biological  oi  igin,  but  is 

conditioned     by    purely    obeinical    changes.      The 

itial  conditions  for  ita  appearance  are  access  <>f 

oxygen,   the   present i  iron  salts   which   act    as 

i,    ami   the    i ence    ol    certain 

,,Niili-  .s  ..(  the  wine,  notably  tannic 

acid.  A  mere  trace  of  iron,  such  as  maj  beexti 
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during  tilration  througli  asbestos  or  decolorisation 
with  animal  black,  suffices,  by  alternate  oxidation 
and  reduction,  to  produce  a  large  cumulative  effect 
when  the  supply  of  free  oxygen  is  not  limited  and 
sufficient  time  is  given.  The  -"•-<  il self  consists  of  a 
colloidal  combination  of  iron  with  products  derived 
from  the  limited  oxidation  of  tannin  and  certain 
protein-,  ami  it  may  be  distinctly  perceptible  when 
amounting  to  only  a  few  milligrams  per  litre.  At 
ordinary  temperatures  the  who].,  of  the  oxidised 
products  do  not  separate  from  a  wine  which  has 
undergone  '"--.and  a  distinct  improvement  in  the 
flavour  and  colour  of  the  wine  may  he  effected  by 
chilling  for  some  days  al  .'il  -3t  V .  (0  C.)  and 
filtering  cold.  Addition  of  sulphurous  acid  (potas- 
sium metabisulphite),  even  within  the  limits  allowed 
by  the  Adulteration  Act  of  the  Union,  1913  (200  mgm. 
per  litre  for  dry  wines,  and  '.\~~,  mgm.  for  others). 
has  a  marked  effect  in  preventing  cassi  and  in  restor- 
ing faulty  wines  to  their  original  state.  Citric  acid 
diminishes  the  tendency  of  a  wine  towards  cause,  but 
tartaric  has  little  effect.  Addition  of  tannin  to 
white  wines  is  deprecated,  and  in  order  to  prevent 
its  presence  in  more  than  a  trace.it  is  advisable  to 
eliect  a  rapid  separation  of  the  juice  from  the  skins 
and  a  judicious  cutting  off  of  the  'press  wine'  from 
the  hulk.  Fining  with  isinglass  or  egg  white,  or 
better  still,  filtration,  is  preferable  to  the  tannin- 
gelatin  process  of  fining.  Further  means  of  guarding 
against  cow*  are  quick  fermentation  witli  selected 
yeasts  and  well  controlled  by  attemperation,  cold 
storage  and  maturation  of  the  wine,  anil  the  avoid- 
ance of  residual  air  in  tic  bottles.  Several  tests  are 
described  by  which  the  tendency  of  samples  of  wine 
to  develop  caste  may  he  compared  : — (1)  Treatment 
with  10-vol.'  hydrogen  peroxide  al  the  rate  of  lOcc. 
per  litre ;  most  wines  will  show  enhanced  colour  or 
turbidity  within  6 — 7  hours,  and  faulty  sample- 
within  a  few  minutes.  (-_'i  Treatment  with  0"2  cc. 
of  a  2%  solution  of  tenons  sulphate  per  100  cc.  ;  a 
satisfactory  sample  may  show  no  turbidity  foi  14 
days.  (:?)  Ten  cc.  of  the  wine  are  treated  with 
0*5  ec.  of  .V  10  sodium  hydroxide  solution  in  such  a 

manner  that  the  latter  sinks  in  the  wine  and  f is 

a  separate  layer.  At  the  junction  of  the  two  liquids, 
i.e.,  at  the  zone  of  neutrality,  there  is  a  more  or  less 
purple  ring  below  which  is  a  zone  varying  in  colour 
from  straw  yellow  to  a  very  dark  sherry  colour.  The 
intensity  of  the  colour  of  these  I  wo  zones  corresponds 
to  the  tendency  of  the  wine  to  undergo  came.  There 
appears  to  be  no  connection  between  the  presence  of 
oxydases  in  wine,  and  'lie  cam  ft  <■< iqut .  The  grape 
contains,  in  quantities  differing  according  to  the 
variety,  an  oxydase  (peroxydase)  which  occurs  in  the 
inner  cells  of  the  epidermis,  and  in  the  vascular 
bundles  underlying  the  skin  and  those  connecting 
the  pips  with  the  stalk.  Freshly  expressed  grape 
juice  contains  no  oxydase,  but  oxydase  reaction 
(with  benzidine  and  hydrogen  peroxide)  appears 
when  the  juice  has  been  in  contact  with  the  skins 
for  a  short  time.  Juice  which  contains  a  consider- 
able quantity  of  oxydase  has  a  tendency  to  hecome 
brown  on  exposure  to  air.  This  is  particularly  not- 
able with  the  white  French  variety  of  grape  which  is 
specially  rich  in  oxydases.  The  so-called  'light' 
wines  of  South  Africa  are  much  higher  in  alcoholic 
strength  than  the  average  European  wine-  of  a 
DiiKilarclca  owing  tc  the  higher  gravity  tnd  ■:i,;.ir 
content  of  the  must  before  fermentation,  dilution 
being  forbidden  by  law.  This  in  itself  appears  to 
favour  •"•-.  in  the  white  wine-,  and  certainly  de- 
tracts from  their  value  as  Leverages  for  general 
table  use.     The  author  is  convinced   that  a  dilution 


pi  ihe  mu-t  to  ai  out  the  gravitj  of  the  musts  of  the 
1'gu1  Europe  m  « mes  would  tend  to  improve  the 
character  ol  the  South  African  wines  and  thai  the 
prohibition  ol  this  dilution  bj  law  and  ol  the  addi 
turn  of  citric  acid  arc  directly  detrimental  to  the 
quality  of  most  of  the  wine  produced  there  "  II  T 
BROW  v  -  Jouma    o)    he&  ■     ■ 

xxxiii.,  July  31,  1914,  p.  762.      J.  A.  W 

METALLURGY. 

Deti  i.min'  ition  of  [ridii  u  in  Platinum    [ri 

D1UM  ALLOVS.  "The  following  methods  weie  used 
for  the  analysis  of  two  platinum  iridium  alloys  con 
taining  respectively  i!o     and  25%  li  : 

S  \tethod.-  025  gm.  of  alloy  and   I  ■.">  gm.  of 

pure  silver  were  cupelled  (finally  al  a  high  fcempei 
ture)  with  10  gm.  of  assaj  lead,  the  button  rolled  in 
to  cornet  form  as   usual, 'and   'parted'   with   boiling 

entraled  sulphuric  acid  (2  successive  pollens  of 

40  cc.)  :  the  residue  was  digested  first  with  10  cc. 
and  then  with  ."»  cc.  of  dilute  aqua  regia  illt'l  I, 
UNO..  1,  II.O  10,  parts  l.\  vol.)  to  dissolve  the  plati 
num.  then  washed  with  water,  dilute  ammonia  (to 
remove  AgCl)  and  water  in  succession,  ignited  at  a 
high  temperature,  and  weighed  a-  iridium. 

Lead  Method. — 0  5  gin.  of  alios  was  healed  for  one 
hour  (in  a  wind  furnace)  with  5  gm.  of  assaj  lead  in 
a  carbon  crucible  contained  in  a  covered  clay  crucible 
packed  with  charcoal,  and  allowed  to  cool  slowly. 
The  lead  button  was  digested  with  two  successive 
portions  of  .".0  ec.  of  dilute  nil  lie  acid  1 1  :  I  nl,  the  in 
soluble  residue  Heated  with  dilute  aqua  regia,  and 
the  process  concluded  as  in  the  preceding  method, 
In  both  methods  platinum  was  determined  (in  the 
aqua  regia  solution)  by  precipitation  with  pure  zinc 
and  subsequent  ignition  of  the  metal  in  hydrogen; 
but  it  is  customary  to  lake  this  constituent  by  differ- 
ence.    The  results  obtained  were  as  follow  : 


Approximat 

lii.ii  of 

■  i  lomposi* 
Alloy. 

I'.i  Silver 

l!\    I.-.I.I 

Iridium 
Platinum 

!'    :       CI 

.  .      20 
80 

Pel  cent. 
(•20-20 
1.20-40 
1  79-76 
I  79  52 

Pel 
20  BO 

go  40 

7U  :tn 
79  60 

Iridium 
Platinum 

25 

7-". 

(25-20 
[25-21 

/  74  lis 
174  oli 

25  :.J 
25-28 
74  -52 
74  tin 

('.  0.  Bannister  and  E.  A.  du  Vergier, 
1S1I4,  S9,  340-316.— Journal  of  flu  Society  of  < 
Industry,  Sept.  30,  l!H4,  p.  922.    (J.  A.  U 

out:  Treatment  at  Kalgoorlie.  "Tl e  landed 

at  the  pit  head  is  composed  ol  tough,  hard  silica  and 
softer  carbonated  quartz  dolerite,  and  the  precious 
metal  is  irregularly  disseminated  through  it  as  'free' 
gold,  as  gold  telluride,  or  locked  up  in  the  pyrites. 

The  management  proposes  to  treat   7,000  tons  of 
this  material  per  month. 

The  ore  will  be  delivered  o\  et  a  grizzly     the  over- 
size to  a 30>  12  Bigelow  rock  breakei     and  will  then 
be  conveyed  to  a  bin  ;  from  the  bin   il    «il! 
into  I  hi'"  No.  8  Krnpp  ball  mills  and  ground  to  pass 

a    Hi' li    -■• n  :    thei bj    conveyor    to    three 

inn  ft.  long  centre  and  end  lired  Edwards'  roasters. 
Prom  the  roasters  a  wide  push  conveyor  will  take 
the  roasted  ore  to  a  mixer.  In  this  mixer  the  dry 
on-  n I-,  audi-   mixed    with,    ..willow    water   from 

mechanical  thickeners  and  spent    cyanide   solution. 
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from  the  zinc  boxes.  Prom  the  mixer  the  palp  is 
elevated  by  means  of  an  air  lift  to  eleven  grinding 
pans  of  the  ordinary  type     Beven   "■  ft   in  dia 

and    l s    ft.    in  diameter.       Ii    i-   intended    to 

lime     g  i  ind  iii nongh  to   pass  a  2 h 

the  wbole  of  the  ore  in  these  pans.     Amalgamation 

will  he  used  al    this   atage  I parate  anj    coarse 

gold  i i  i  he  pulp. 

\  -.■  ■ I  air  lilt  w  ill  ••:••'■  ite  '  lie  sli fi  om  i  lie 

pans  I  i  thickeners,  wuere  excess  water 

will  be  i ived.      The  thick I  -Ii will  then  be 

i    bv   a   third  air  lift  and   raised    to  agitation 
irate.     To  handle  I  lie  prop  i  itis  intended 

i  i  employ  twool  these  mechanical  thickeners,  each 
23  ft.  in  diameter.  In  the  agitating  rate  the 
cyanide  solution  will  be  bronghl  up  to  its  full 
-  reni  ttrac 

i|  i  lie  gold  will  take  place. 
Itis  confidently  anticipated  that  practically  the 
whole  of  the  line  gold  will  be  dissolved  i 
agitation  vate,  and  ii  will  only  then  remain  to 
»ep  irate  i  be  gold  heai  ing  Bolnl  ion  from  t lie  valueless 
slime,  and  1 1 ■  i  —  will  lit-  effected  by  means  of  u 
racnnm    niter    of    the    Rid  g  way   type,   caps 

treating  251 -  of  Jry  slime  per  clay. 

Dry  crushing  mills  are   proverbially  dusty,   ami 

■on-  from   i  wo  |i  tints  of  t  lew  i 

I  ie  dusl    may  become  a   nuisance  and    prove 

detrimental  to  t  be  heall  Ii  of  employees  j  (l>)  telluride 

..i  gold  is  brittle  and   has  a  tendency  to  be  reduced 

iwdei   in  the  lull  mills,  and  as  such  may  be 

ij    with   the  dust.      Special   apparatus 

will,    therefore,    be    provided    to    eope    with    this 

ilirliculty,   and   the  dnsl    will   be  drawn   from   the 

neighbourhood  of  the  hall   mills,  by  means  of  u  fan, 

ing  chambei . 

I'll.-  power  for  the  whole  plant  will  be  supplied, 

partly  by  a 250  I!  II. I',  steam  engine,  and  partly  by 

B  II  P    gas  engine,   working  on  gas  fr a 

down  draught  suction  gas  generator,  burning  firewood 
in  lire-fool  lengths,  direct."— J.  I>  CoHNOR,  The 
Viniiu/ and  Enyn  ,  Aug.,  MM 4,  Vol.  6, 

No   71,  |.   S37      (J    E   '1 

Continuous  Decantation    \ i    nu    Porcupini 
Crown    \Iisi         "The   Porcupine  Crown   Mine  i- 

sitnateil   lie  T    &  N     0     Ry.,  25(1  miles  from 

North    Bay    in     the    P upiue    mining    district, 

Ontario,  Canada  and  one-half  mile  from  the  town 
of  Timmins.      In    February,    1913,   a  small  ainalgs 

iii1  in      mill    •■  <     buill    anil    put    into    c ission 

primarily  foi  the  purpose  ol  testing  the  mine 
sampling  and  also  foi  producing  rerenne 

L'he  small  mill  was  operated  nntil  Novemher  15th 

"i  the  same  yeai   during  which  iii sperimente 

in  ide  1 1  mi  1 1  in  the  laboratoi  \  with  cyanide  tests  and 
the  mill  on  a  larger  working  scale)  indicated  thai 
■  niiiiiii.il-  decantation  process  would  lie  the 
economical,  Tliis  was  erected  and  running  by 
Novembei  15th  withoul  interfering  in  any  waj  with 
the  existing  mill,  which  »  iii  ol  the  new 

one,  the  amalgamating  plate*  daring  1 1 reotion  of 

the  larger  mill  being  placed  in  a  temporary  building 

a  Inch  was  latei  re red. 

tors  determining  the  choi f  the  pi -- 

Mi   short   time  factor  For  solution  of  golds 
om    solntiun   strength  required    (I  25  Ih 

ipiil  settle hi  "i  pulp:    I  >l  Installation 

and  operation ;  (8)  small  quantity  of  water  required. 
Ii..  ore  i-  i  hard  quartz  containing  approximately 
i      m  nun  DTrita.      The  grade  "t   mill  ran 
from  SIS  i"  sin  per  i<m      Borne  of  the  gold  i- 
i"it  generally  it  is  fine  and  freely  disseminated  in 


the  quartz  gangue,  often  i iated  with  tbe  pyrite. 

With  the  ore  proper  from  10  to  20  of  country  rock 
is  sen)  to  the  mill. 

I  ie  me  is  il.-'n 
cars  from  the  shafl  liouse  in  the  mill,  win 
weighed  and  dumped   upon  a  grizzly  spa  i 

Tl versize   falls   into  an    ore-pockel    ol 

capacit]   and   feeds  a  No.   ::  Chalmers  &   Williams 
gj  ratory  ci  nshei   sel   ii  I  \  in.      The  die- 
in  i  be  crushei  joins  from  the 

ori//lv  and  feeds  a   rertical   bell    elevatoi 

ravelling  200  ft    per  minute  : 
This  delivers  the  ore  to  a   shorl    conveyor  bell  16  in. 
elling  200  n    |»-i  minute,  which  distribute* 
tlie  ore  in  the  bin  equally   to  each 
stamps.     The  ore  bin  has  »  capacity  of  ■!<>'<  tons. 

The  are  is  fed   to  twenty    1050  In.  gravity 
by  standard  Challenge   feeders.     The  stamps  drop 

102  iii pei  minute.      The  height  of  drop 

and    height    of  discharge    t   in.       A  stamp  duty  is 

obtained  "i  8*8  tons  for  ili<-  21    h  screens.    The 

battery  posts  are  12  by  26  in.  far  the  Bide  posts  and 
•jn  by  Jii  in.  for  the  kinjj  posts.  The  top  girt  for  the 
20  stamps  i-  framed  in  one  piece  giving  the  Jo 
stamp  structure  considerable  extra  support.     FairKe 

bell  tighteners  are  used.     The rta'aare  standard 

narrow  type  for  quick  dischargi  rushing. 

Two  and  one  half  and  ii  mesh  screens  are  used  on 
the  batteries  and  varied  to  suit  the  mill  require- 
ments. Tbe  -  .  mesh  has  openings  0-25  in.,  and  the 
ii  mesh  has  openings  O'l  1 1  in. 

Die 
stamps  discharge  to  two  I  ► . •  1 1  uplex  in 

circuit  with  a  5  by  lis  tt  tube  mill  and  a  simplex  in 
circuit  with  the  4  hy  20  ft.  tube  mill.  The  "i  by  16 
ft.  makes  29  r. p.m.  and  ilie  »  by  20ft.  :tl  r.p  m.  The 

,  i  i.in  ol  the  classifiers  i-  such  tliat  the  disi 
from  the  tube  mills  will  How  by  gravity  back 

classifiers.     In  tl aseofthe5  bj    16  ft.  tube  mill, 

tlii-    was    accomplished    by    adding    4   fi.    in    the 

standard  length  of  classifier,   the  oversize  I"- 

i, >  iii.-  Bcoop   wiiii   .i  solution    jel    regulated 

:is     moisture.     With  the  4  by  20  ft     tube  mill  the 

des 1  result  was  obtained  by  increasing  the  radius 

ol  the  scoop,  1 1 tie  i I  having  a  radius  of  52  ins. 

Twi-iiiv  f.mr  feel  above  tin-  tube  mill  Hoot  are 
placed  two  amalgamating  plate",  9  by  6  ft  . 
iny  the  slime  discharged  from  the  tube  mills,  which 
is  elevated  hy  a  triplex  plunger  pump  and  suitably 
dilated.  The  slope  of  the  plates  is  1}  in  pei  Foot. 
The  plunger  pump  has  ball  i  alves,  t  he  seal  -  ol  «  hioh 
in  time  weat  elliptical  in  shape,  necessitating  the 
mi  ..I  ,,ir  to  assist  the  pump,  and 
I ai  .-i  the  valve  seats  must  lie  taken  out  and ated, 

The  plate*  have  now  been  in  use  six  months 
withoul  material  damage.  The  amalgam  forms  on 
tbe  plates  as  a  hard  -kin,  and  is  removed  with  a 
toraper,  care  being   taken   not   to  get   down  to  the 

coppei      It  is  ini| ible  to  keep  the  plates  soft  and 

in  good  i Iii  ion  for  catching  fine  gold,  as  practised 

in  modern  amalgamating  mills,  and  tlii-  i-  im>i 
attempted.  It  does, however, pick  up  theheavj  coarse 
gold,  for  which  purpose  onlyit  is  required.  Abonl 
3Q     ,.t  the  total  recovery  is  made  from  these  plates. 

Cyaiiidiiiq.  The  cyanide  plant  essentially 
..I  iivr  30  bj  12  tt.  Dorr  thickeners,  working  in 
series,  with  an  agitator,  16  by  16  ft.,  between 
thickeners  No  I  and  No  2  together  with  the 
vui  inns  pumping  and  preeipilal  ing  apparatni  The 
palp  is  delivered  S  liickener  al   a  ratio  fll 

.".  -j."i  tons  solution  to  1  ton  solids.  The  overflow 
iiom  iln-  cat  i-  the  'pregnant  solution.'  All  bf 
ihi-  solution  i-  not  necessarily  precipitated.      Ii  t lie 
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pvei  How  Is  of  lower  grade  1 h [uired,  a  portion  is 

allowed  to  by-pass  to  the  pump  returning  the 
solution  from  Xo.  2  thickener  to  the  battery  storage. 
which  i<  allowed  to  build  up  in  value  to  a  limited 
amount  (see  tabulation  following). 

The  underflow  or  thickened  pulp  is  directly  con 
nected  by  4  in.  piping  to  the  suction  end  of  two 
4  in.  diaphragm  puinps.  These  are  set  3J  ft.  above 
the  level  of  the  solution  in  the  vat.  These  pumps 
will  handle  pulp  containing  as  low  as  i>  moisture 
ovei  short  periods  of  time.  Each  pump  has  a 
sufficient  capacity  to  handle  the  maximum  output 
of  the  mill,  thus  leaving  one  pump  in  reserve. 
There  are  two  speeds  and  three  lengths  of  stroke  to 
vary  the  volume  pumped,  giving  ample  variation  to 
accommodate  the  mill  tonnage. 

The  thick  pulp  (35  moisture)  from  Xo.  1  Hows 
from  the  diaphram  pump  by  gravity  to  the  agitator. 
Here  the  moisture  is  raised  by  adding  barren  solution 
until  the  same  has  reached  ho'.  One  third  of  the 
cyanide  is  added  at  this  point,  the  balance  at  the 
tulie  mill  feed.  The  pulp  is  discharged  from  the 
agitator  continuously  to  thickener  No.  -2  Then 
from  this  point  to  thickeners  No.  3  and  Xo.  4  the 
decantation  is  continuous,  each  vat  having  a  2  ft. 
elevation  above  the  next  preceding,  giving  the  over- 
flows a  gravity  How  from  Xo.  5  to  Xo.  2. 


Consumption  of  KON 

Consumption  of  Zn     ...  ...        0  !»8 

Consumption  of  Ca(  >  ...        :;  50 

M.    SIMM!  Nil  \\  IS. 

July  is,  19]  i,  p.  88.     (G.  II.  S.) 

Process  for  Separating  Platinum  from  Iri- 
dium \m>  OTHER  MeiALS.  ••The  mixture  of 
metals  i-  treated  with  chlorine  above  585  C.  until 
the  iridium  is  completely  converted  into  cldoride.  A 
portion  of  the  platinum  is  converted  into  chloride 
and  volatilised,  but  most  of  it  is  unattackei 

separated  from  the  non-volatile  iridiu i 

by  elutriation  or  by  dissolving  in 
V<  rein  i  'liemiick  r  Fabriken  in  Mann 
273,178,    March  28,   1913.—  Journal 

lurlnnlry,  xwiii..  13,  p.  699,  July  I"..  1914. 
(J.  A.  W.i 

Simplification  of  Gold  Ore  Treatment.— 
"  Probably  the  most  refractory  Melons  m  contro- 
versial metallurgy  is  'crushing  in  water  and  amal- 
gamating '.  crushing  in  solution  without  amalgams 
tion.'    The  Dome  and  Hollinger  mills  are  working 
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Cyaniih    Mill  Average*  for  April,   1914  fl20  torn  per  day,). 

T.       ,       ,       ,,  Tlli,lvJ        \-itam,-.      Thiclt.2.     Thick.  3.    Tin        ,        Thi.      i      Batterj    SI 

Dissolved  gold  ...      *::.  I ,  si.  a        $0.80       SU.26        $0.14        $0.10       $0.46    SI  37     t87  tons  daily 

Undissolved  gold  1.82  1.06         0.82         0  60         o..->:i         0.36  lv.  heads, $2.32 

Ratio  pulp  to  solution 

underflow ItoO.562  1  to  1.37  lto0.54  lto0.54  lto0.54  lto0.43  lto5.25  Av.  tails,  50.03 

Ratio  pulp  to  solution 

feed Ito5.250  I  to  1.40  t  to  5.25  lto4.41    I  t..  4.41    Uo0.97 

Percentage     pulp     to 

percentage  solution 

underflow 64  to  36   42  to  58  65  to  35  65  to  35  65  to  35  69  to  31    Hi  to  si 


The  bar. en  solution  from  the  precipitating  presses 
is  delivered  to  Xo.  4,  a  small  portion  going  to  the 
agitator.  Water  only,  is  added  to  No.  i  equal  in 
amount  to  the  solution  leaving  with  the  thick  pulp 
as  tailing,  thus  maintaining  a  constant  volume  in  the 
circuit.  No.  .3  is  discharged  through  a  spigot,  with 
an  average  moisture  content  of  30  !  only.  The 
diaphragm  pumps  in  each  case  raise  the  thick  pulp  at 
:{.">  moisture  from  the  various  vats  as  already 
described  for  No  1.  The  solution  overflows  pass  by 
gravity  from  Xo.  5  to  No.  1,  while  the  pulp  flows  in 
the  opposite  direction  from  Xo.  2  to  Xo.  5.  The 
value  of  the  barren  solution  from  the  precipitating 
presses  varies  from  lc.  to  3c.  per  ton  solution.  The 
average  assay  values  of  the  pulp  and  solutions  in  the 
various  vats  during  the  months  of  March  and  April 
are  shown  in  the  tables. 

There  Ins  been  milled  and  cyanided  [8,460  tons  of 
ore  with  the  plant  described.  The  extraction  has 
been  between  96J  and  97  ■  The  loss  in  dissolved 
metal  content  in  the  tailing  for  March  and  April 
was  as  follows  : — 

March.  Ipril. 

Value  of  solution  per  ton      ...        10.120  $0,100 

Value  of  solution  loss  per  ton 

of  ore  milled  ...  0.052  0.043 

The  above  result  compares  most  favourably  with 
any  class  of  filter  which  might  be  used  on  a  pulp 
such  as  that  here  treated.  The  pulp  as  discharged 
from  Xo.  5  thickener,  containing  an  average  moisture 
content  of  only  30  ,  is  an  ideal  condition  foi  sampl- 
ing, and  while  this  has  been  done  by  band  up  to  the 
pre-ent  time,  an  automatic  sampler  will  be  installed 
in  the  near  future. 


side  by  side  on  ore  differing  essenl  ially  onl; 
the  Dome  crushing  in  water  and  amalgamating, 
while  the  Hollinge>  is  crushing  in  solution  without 
amalgamation.  Both  have  been  dropping  4o  stamps 
on  abou I  i  lie  same  tonnage,  and  both  si.ai  ted  during 
the  snmmer  of  1912.     The  only  figures  which  are  of 

any  possible  value  for  comparisons  are  those  h 

the  working  of  the  mills  during  the  latter  part  of 
1913  and  during  the  present  scar.  Accurate  figures 
from  Hollinger  operations  for  1913  and  1914  to  date 
are  .Men  m  the  following  table,  and  also  those 
approximating  closely  to  the  Dome  present  practice. 

Hollhijtei  Mill :  Bon 

(Ex*  i  figures  from      (A| 
records  > 
Treatment.  191  I.     1014  to  i  <•■ 

Solution  precipit ated 
per  ton  of  ore      ...    3'16        2"67  I  "70 

/i ii i - ii nipt  ion  per 

ton  of  ore  ...     0  66         < >  -~»9  0  34 

i  !yanid insumpt  ion 

'per  ion  of  ore      ..     046        0  16  076 

Cyanide  added        ...Tube mill  feed    Before* 
Total  recovery        ..   96-10      9600 

li  is  proved  that  in  this  instance  crushing  in  solu- 
tion without  amalgamation  i-  snperioi  to  cm 
water  and  amalgamating. 

Tons  of  solution  precipitated  per  ton  ol  oi 
cipiiation  ratio')  is  a  factored  the  grade  ol  ••       Sov 
at  the  Hollinger  'J  7  to  t  is  beinq  precipitated 
I-;    to    I    at    the    Dome,   while    th^    grade    ol    the 

Hollingei  milled  i-  abonl  three  ii thai  of  the 

Dome."    Vssnming   thai    we  lalgai    iting  at 
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the  Hollingei   and  that   «••  could   make  the  same 

tion   by  amalgamation  thai   the  Dome  m 
..hi  .  yanide  '  heads    would  still  be  three  times  those 

.-i   the   I' !,  and  a  precipitation  ratio  of  5  to  1  (3 

times  1'7)  would  be  justifiable.  In  other  words,  we 
would  l>e  precipitating  about  twice  what  we  do  now. 
Again  assuming  that  the  Dome  ore  was  crushed  in 

■  ii  and  not  amalgamated,  the  cyanide  'heads' 
would  be  one-third  of  ours,  so  thai  tin-  precipitation 
ratio  should   be  one-third  iliai   of   the   Bollinger oi 

i.    Thus  tin-  Dome  i-  pr«  ipitating  twice  whal 
wonld  be  necessarj  were  they  crushing  in  solution 
ilgamating. 

first   sight   ii   wonld  appear  that   if   the 

into  solution  can  be  reduced,  the  precipitation 

an  be  reduced  proportionately,  but  actually 

the  reverse  is  the  case.    On  account  "f  crushing  in 

hi  .•% of  solution  U  made  and  a  corre- 

ing  amount   must   bi  d  and  throw  n 

H,waj      This  precipitation  of  'waste    solution  added 

olut  inn  precipitation,  makes  i  he 

I lipitation   ratio  create]    than   ii    would  be  were 

cyanide  solution  instead  of  watei  used  in  crushing— 
at  the  Dome  twice  as  great.  Discarding  any  solu- 
tion from  i  In'  mill  other  than  with  the  tailing  is  | I 

practice  if  ii  can  be  avoided.  One  never  knows 
whethei  a  careless  operatoi  on  night  shift  is  not 
habitual!}  opening  the  wrong  valve  and  allowing 
good  solution  to  get  away  i  especially  with  zinc-dust 
den  i"--  ni  precipitation  may  run  ii[>  the  grade 
of  the  'waste'  Bolution  ;  the  cyanide  loss  is  greatl]  in- 
creased and  it  may  be  necessary  at  any  time  to  have  to 
charge  up  a  herd  of  sheep  oi  a  dozen  cows  to  opera 
tion.  The  only  point  which  can  be  made  in  favour 
ni  ■  waste  solution  is  that  fouling  is  reduced,  and  I 
must  say  that  i"  precipitate  and  throw  away  solution 
is  ii  crude  method  of  avoiding  this  difficulty.  There 
is  always  a  loss  of  solution  in  the  tailing,  so  that 
new  solution  is  being  made  all  the  time  sufficient  i" 
offset    fouling    with   careful   operation   on  normally 

ore  I  say  mosl  emphatically  that  the  slogan 
of  a   good   mill   superintendent    should   be   '  Not 

I ii 'I  ni  water  into  the  mill  without  getting  «  wash 

with  it,  and  not  a  pound  of  soluti at  of  the  mill 

except  with  the  tailing.'     Ii  a  over]  of  about  EM) 

is  possible  by  crushing  and  amalgamating  in  water, 

the  rlomestake,  !   admit  that  this  principle 

.1 not  apply;  but  with  onlj  80    asat  the  Dome, 

ii  does  apply,  and  I  Bhould  say  that  with  about  <•'■'•    . 
which  is  the   Rand   recover]    by  amalgamation,    I 
would  pven  risk  a  charge  as  heresy  in  hinting  that  it 
is  mighty  close."    Nobl  Cunningham.       1/ 
-  ieiUlfic  /'■■  -•.  July  4.  1914,  p.  19.     (G.  II.  S.) 

\i«  Stamp  Stem  Guidi  —"The accompanying 
photograph  illustrates  the  'Little  Wonder'  battery 
-t  .-ni  guide,  •  i  ■  —  t  in t  rodnced  in  the  Yellow  Aster  mill, 
.u  Randshnrg,  Calif.  "11 1 i  —  guide  was  designed  by 
.1     \     Little,   mill   superintendent    foi    the   Yellow 

A    >■  i 

tide  frame,  which  may  be  either  oi  special 

grade  iron  oi  of  cast  steel,  is  a  permanent   iixture. 

are  onlj  eight  nuts  used  in  the  frame  fur  the 

These  are  used  to  hold 

the  frame  to  the  girt.    Theonly  wearing  part  in  the 

entire  structure  is  the  bushing,  which  maybe  made 

i   iron  mi   cast  steel,  and  can   be  renewed  at 

small  cost. 

flings  are  made  in  single  pieces  or  in  halves, 

ible     They  are  6  in.  long  and  cylindrical  in 

shape,  and  cannol  ~iwk  in  the  frame,  as  N  the  case 

«iiii   tapered   bushings.      They  are   made    with   a 

ei .  w  Inch  prevents  them  from  dropping  through 


the  frame.    The  guide  frames  .ne  made  with  pockets 
in   which  gibs  are  placed.    Tbe  bushing  is  placed 


Stamp  S  at  "•■    Yellotc  Alter  MM. 

w;th  the  shoulder  resting  on  the  frame  and  the  k>-\ 
is  driven  lightly  behind  the  gib.  This  holds  t  In 
bushing  with  a  tight  grip,  but  causes  no  extra  strain 
on  the  frame.  Tbe  bark  of  the  keyway  i-  ■  curved 
-n  the  frame,  and  requires  no  machining. 

The  key  is  I,  in.  distant  from  the  stem,  giving 
ample  room  for  the  use  ol  a  light  hammer  when 
necessary  to  remove  the  key.  This  arrangement 
prevents  the  stem  being  battered  with  tbe  hammer, 
as  is  the  case  in  the  removal  of  man]  other  Btem 
guides.  The  rigidity  oi  the  guide  frame  insures  per- 
fect alignment  of  the  stems 

These  guides  have  been  in  use  on  two  S  Btamp 
batteries  in  the  Yellow  Aster  100-stanip  mill 
months,  In  that  time  there  have  been  no  alterations, 
repairs,  or  losses  of  time.  As  other  Btamp  guides  in 
use  break  or  weai  out,  the  'Little  Wonder'  i-  sub- 
stituted. They  have  been  given  a  thorough  com- 
parative test  with  othei  designs  and  found  to  be 
really  snperioi  in  perfomance  and  economy  of  cost." 
-  .1.  A.  I.i  i  i  i.i  Engineering  and  Mining  Journal, 
July  25,  1914,  p.  169.    (G.  H.  S  ) 

\  i  w  Tube-Mill  Liner.  '■  ii  was.  evolve 
Cobalt,  Ontario,  bj  Messrs.  Globe  and  Mueller  after 
continued  trouble  and  excessive  expense  on  account 
nf  the  use  of  the  parallel  ribbed  type  of  liner  usually 
supplied  by  the  manufacturers  of  tube-mills.  These 
could  not  Btand  the  severe  abrasion  to  wbieh  the 
coarse  grinding  mills  of  the  district  wie  subjected. 

Prom  the  illustration  the  construction  should  be 

readily  undent i  :  the  narrow  chilled  iron  ribs  are 

placed  circumferential  to  the  sbell  of  the  tube,  iln-ie- 
by  forming  a  series  ol  tapered  and  dovetailed  pebble 
pockets  alternately  disposed  between  il"1  ribs  on  ■ 

soft  oast  i base  of  the  usual  form.    The  pocket  oi 

channel  i>  widest  in  the  direction  of  rotation  of  tbe 
mill,  and  the  ribs  tapered  inwardly  toward  the  base, 
forming  a  tapered  groove  so  disposed  in  relation  to 
the  direction  of  liie  rotation  that  the   pebbles  are 

automatical!]   and  quickly  picked  up  and   in ed 

securely  into  the  grooves.  This  action  takes  place 
quickly  and  thoroughly. 

It  is  absolute!]  essential  that  the  initial  bind  be  a 

good  mixta t  all  -i/,-*  of  pebbles  from  marbles  to 

number  funis.  The  smallest  pebbles  find  a  secure 
hold  in  the  crei  ices  and  voids  oil  the  largei  ones,  and 
the  resulting  surface,  after  two  weeks,  looks  neat 
and  is  efficient  .  its  roughness  and  irregularit]  I 
in  a  bi-iti-i  mixing  and  cascading  action,  and  there- 
fore better  results  in  grinding. 

So  far  there  have  been  a  dozen  oi  ■<•  mills  in 

Cobalt    and    Porcupine    equipped    with    the    jiner, 

some  coarse  grinding,  others  on  sliming,  and  in  all 

they   were  installed  aftei  having  1 n  tested 
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against  the  parallel  ribbed  liner  hall  and  half  in  the 
same  tube,  or  they  may  have  been  recommended  by 
operators  who  where  satisfied  with  the  results,  show- 
ing a  longer  life. 

[t  should  be  remembered  that  in  coarse-grinding 
machines  the  liners  are  deprived  of  that  cushioning 
effect  in  sliming  mills,  on  account  of  the  more  rapid 
water  circulation,  which  causes  a  more  rapid  dis- 
charge of  much  coarse  particle-.  In  other  words, 
the  voids  in  the  pebbles  of  a  sliming  mill  are  tilled 
with  a  thicker  ami  more  sluggish  mass  than  in  a 
coarse-grinding  mill,  therefore  the  abrasive  action  on 
the   liners  and   pebbles  of  such   machines  is  not  so 


Glob,   and  Mueller  Tube-Mill  Liner. 

The  cost  of  re-lining  a  5  ft.  x  20  ft.  tube-mill,  with 
a  full  set  of  72  pieces,  including  '2  doors,  is  as 
follows:  — 15,550  lb.  at  $3.75  pel  100  lb.,  $583  ;  a  set 
of  130  bolts  for  same  ,,l  [5c.  per  lb.,  $19.59;  I'll 
washers  at  lc.  each,  $1.50;  one  mechanic,  12  hours 
■  at  $3.50,  $5.25;  two  helpers  inside  the  mill,  16  hours 
at  $2.50,  $10  ;  two  helpers  outside  the  mill,  16  hours 
at  $2.50,  $10  :  one  man  [putting  on  nuts  and  washers, 
16  hours  at  12.50,  $5  ;  one  half  of  the  mill  foreman's 
Mine,  $2.25;  making  a  total  of  $636.  The  actual 
time,  including  the  removal  of  the  old  liners,  with 
six  men  up  to  time  of  refilling  with  pebbles,  was 
12  hours,  and  no  difficulties  were  encountered."  - 
J.  G.  Mueller — Mining  and  Scientific  /'/■-•,  Aug. 
15,  1914,  p.  255.     (G.  H.  S.) 

The  Treatment  ok  Complex  Ores  by  the 
Ammonia  CO.,  Process. — "The   process   for   the 

treatment  of  "the  complex  zinc  ores  is  briefly  as 
follows:  Grind  the  ore,  roast,  regrind,  leach  oul 
zinc  with  ammonia  and  carbon  dioxide,  precipitate 
from  the  solution  any  copper  which  has  been  dis- 
solved with  the  zinc,  'and  put  back  in  the  residue. 
Smelt  the  residue  for  the  recovery  of  copper  or  lead, 

■with  the  gold  and  silver.      The  a tonia  and  excess 

carbon  dioxide  are  distilled  from  the  solution  con 
taining  the  zinc  and  recovered  for  further  use.  is 
the  ammonia  is  being  distilled,  the  zinc  is  pre- 
cipitated as  a  pure  white  basic  zinc  carbonate, 
filtered  out,  ami  then   calcined   to   zinc  oxicl 


basic  zinc  carbonate  can  be  reduced  direel 

zinc    chloride    or     spelter."— S.     E.     BRETHKKTON, 

American  Institute  «/  Minima  Engineers,  July    I91l' 

I).  1773.     (.1.  A.  W.) 

Hardinge  Classifier. —  "  To  provide  a  new 
classifying  machine  for  handling  wet  pulps.  II  \\  . 
Hardinge,  of  New  York,  has  invented  ;i  device,  I  s 
pat.  No.  I, mis, 497.  which  in  external  appearance  < 
essentially  like  his  conical  grinding  mills.  Ii  cm, 
sists  of  a  cone-shaped  barrel,  although  con 
is  not  limited  to  the  identical  specifications,  al  the 
vortex  of  which  is  an  entrance  chute  passing  tl gli 


Hardinge  Clas  ifier. 

an   overflow   exit.      The    unclassified    pulp    enters 
through    1 1 1 i  — -  clinic,    the    light    slime    overflowing 

through  the  trunnion  opening,  while  the  sand  settles 
in  the  angle  between  the  cone  sides  and  the  lead. 
There  they  are  elevated  by  pipes  and  discharged  into 
the  other  trunnion,  the  pipes  acting  like  the  spiral 
in  a  Frenier  pump.  The  illustration  accompanying 
shows  the  arrangement  of  the  machine."-  I. 
ing  mi'/  Mining  Jowrnil,  Aug.  15,  1914. 
(G.  H.  S.) 

World's  Production  of  Eight  Useful  M  i  i  vls. 
— "According  to  a  statistical  summary  and  report 
compiled  by  the  'Metallbank  und  Metallurgische 
Gesellschaft,'  Frankfort-on-Maine,  the  total  produc- 
tion of  these  metals  during  the  last  three  year-  has 
been  :  — 


1911. 

1912. 

1913. 

Metric  Tons 

Metrii  Tons 

\\ 

Lead       

1,136, 

1,181,800 

1,186,700 

Copper 

893,800 

1,018,600 

1,005,900 

Zinc         

902,  inn 

1177,9011 

997," 

Tin           

117,7iiii 

124,7iiu 

128,900 

Aluminium 

4.">.iiHd 

62,600 

68,200 

Nickel      

24,5011 

28,500 

30, 1 

Mercury 

4. lull 

1,300 

i,200 

Silver,  line 

7,685 

7,745 

ttsl  iniated. 

—Board  of  Track  Journal,  Aug   6,  I9M 

//,,  Society  of  Chemical  '  31,  1914,  p.  sx\. 

(J.  W.i 

Standardization     oi      Thermometers     \m> 
i  rs  — •■  The   question   oi    stand  i 
isofgreal  importance  to  all  users  of  thermo 
wbethei  they  are  employed  to  measure  high  or  low 
temperatures. 
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Tiie  boiling-points  of: — 

Aniline  ...  184-1   <'. 

Naphthalene      ...  ...    218 

Benzophenone    ..  ...     306  0   • '. 

may  all  be  used  for  standardization  points.   Aniline, 
however,  oxidizes  readily.      Naphthalene  is 
factory,   as    il    is  cheap    and    readily    obtained   <<\ 
sufficient  purity.      This  is  besl  tested  bj  tak  i 

g  point,  which  Bhould  be  BO'O  C.      A  special, 
tuple,   boiling  point   apparatus  most    1" 
with  both  napthaleue  and  benzophenone. 

il    I-  ;i.i\  i-ali|e  I"  USB  I  I"' 

i  g  point  8  "i  [.ii i .•  metals  oi  eutectic  alloj 
(■mis  of  pure  salts. 
The  following  »ill  be  found  useful  and  satisfac- 
i"!  v  points  : 

j  point  of  Tin         ...  ...     231  '92   < '. 

..      ..  Lead      ...  ...    327  13  I 

.      ..  Zi.n-       ...  tin  37    C 

Boiling       ..      ,,  Sulphui  44470   i  '. 

\m  iinony  ...     630'7   ( '. 

..  Sodi 'ill le        BOO   C. 

,,      .,  Silver     ...  960  88    I 

..      ,.  Coppei  ...   1083  U   I 

In  the  case  "i   radiation  and  optical  pyri 
the  best  way  ia  to  -i;;lit  upon  a   piece  oi  firebrick  or 
in   either    a   Bmall    tube    electric 
furna  lired  mufHe       \  standardized  i  hei  mo- 

electri uple  is  mounted  either  on   the  face  of  the 

.  oi    i  lirough  a  hole  in  its  cenl  i  e    I  lie  pj  ro 

meter  being  focussed  on  i  lie  i pie.     The  fui  tin 

then   heated   and   the   readings   oi    the    pyron 
i ipared  at  various  temperatures.      It   a  thermo- 
couple is  not  available,  a  single  melting-point   will 
In-  ;i  i  ntue  I'l'-  check  on   i  lie  pj  romel  er.      A.  tri 

u  piece  oi  t  liin  slieel  silver,  and 

parti)  folded  ovei  so  that   the  sample  "ill  stand  up 

when  placed  in  the  furnace.     The  pyi tei  is  then 

ed    on    the    <i|>    of     the     triangle,    and    the 

temperature  at  which  it  mi  I  i  i  rved. 

When     standardizing      radiation      and      optical 

pj ters,  care  musl    be  taken  to  ensure  that  the 

conditions     satisfy     black  bodj      requirements." 

i:    I  :     \\    Mil  ■:■!    I  /' 

Engii 1913,  |i   759.     ((i.  II.  S.) 

GRAPHIC    R.KCOR SCRKKN      ANALYSIS        "In 

vej  quiokly  to  the  mind  the  results  oi  a 


ill i  ii  lied    ore,    Mi. 

;riv.--    a     method     foi     graphically 
results.      Fig.    I    shows   the 
iriven  below 
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ing  to  Fig.  I,  the  left  hand  lower  portion  ol 
the  diagram  represents  I  ready  expended 

on  the  ore,  and  the  i  i-_-lit  hand  upper  corner  shows 
the  work  remaining  to  be  done  to  reduce  thi 
the  finest  grade.     The  shaded  portion  represents  the 
useful  work  done  by  the  tube  mill,  which  can  l»- 
measured  m readily  and   satisfactorily  than  by 
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the    mathematical     method     used    by    Stadler." 
S   -I    SPEAK,  Bulletin  tVb.  lHi.  Institution  oj   Mining 
and   Metallurgy;   and   Metallurgical  mid    I 
lulj  .  191  I.  p.  182,     it;.  II.  S.) 

Nitrii  a  i  hi  v\n  1 1  - 1  -i  ran  Lixiviating  Orbs. 

Kingsley  and   Rankin   treat    chiefl)    galena  and 

iithi-i    sulphide    ores    with    nitric    acid.      Kingsley 

listing  of  nitrate  of  lead,  whilst   bj 

Rankin  s  pi -  lead  sulphate  is  formed,  the  lattei 

resull   being  achieved  by  using  concentrated  HMi 
and  heating,  stirring  and  employing  a  pressure  oi 

two    at sphen  Hie     Norsk     rfydro-Elektrisk 

Faktirhkab  (a  powerful  Norwegian  concern) 

uses  a   proi Iiy  m-  .ii  which  ores  containing 

bismuth  i-  sulplud oxide  in  small  quantities  are 

with    concentrated     HNO.,    whilst     the 

authoi   ii'iiiiii ml-  diluted   I J ' .  *  ■   when  the  treat 

i tides  ..I  cai  - 
ores  which  should,  however,  be  rich  in  linn-  ami  free 
of  sulphur.     The  recover)  ..i  tire  lixiviating  acid  i*, 
ni  course,  the  chief  point  of  the  four  processes,  which 
are  otherwise  alike  based  upon  the  following  formula) 

and  | ->■-  taking  pi 

Kingslej    I'l. 
Treatmi  lit  of  (I 

.'ii'liN     BHNU      :;l'i.  Nn  An     ill  o     JS 

/.' try  of  A 

I'l.  Mi         Vim      PbCO      JV.Mi 
•JNiiNn      II  mi,     \  ,  SO,     -II  Nn 
R  uikiii  Process. 
Treulim  »'  of " 

8PbS     MINu      :;l'l.si>      8NO     Hln 
//.,„., 

2NO    30     II  'I    2HNO 
..i  the  Norsk  Hydro  Elektrisk  Kvael 
stofaktichkab, 
' 
Bi  0     6HN0      2Bil  NO  I     .Ul,u. 

i;    sn.      ii  .•     BiONO      -'IIM> 
Buelei  de  Florin  Process. 
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and  AbUra, 


CnCO,+2HN0,=Cu(N0        Ho    CO 

!    id — 

Cn(NO  |o=CuO  -  N  ,05. 
NsO  BaO=2HN03. 
With  the  aid  of  photographs,  drawings,  tables  and 
practical  calculations,  the  author  gives  a  very  in- 
structive treatise  of  .-ill  technical  and  economical 
points,  .e.,  supply  of  t  lie  lixiviating  acid,  action  of 
acid  upon  different  kinds  of  ores,  rational  recovery 
of  acid,  choiceoi  building  material  for  vats,  pipes, 
concentration  apparatus  fof  the  lye,  calcining  fur- 
-  acid  condensing  apparatus  and  absorption 
plants.  As  the  working  of  the  mine  requires  for  t lie 
n-c  hi  rock  drills,  ventilation,  pumping,  hoisting, 
milling,  illuminating,  etc.,  a  central  power  plain  a 
i-  advisable  to  design  the  lattei  large  enough  to 
allow  for  treating  the  ores  by  nitric  acid  which  could 
from  atmospheric  nitrogen.  It  is,  how- 
ever, obvious  that  li\i\  lation  by  means  of  nitric  acid 
i-  only  economical  in  such  places  where  the  local 
conditions  do  not  permit  installing  of  smelters,  vet 
itration,  erection  of  a  sulphuric  acid  plant  or 
cheap  supply  of  the  latter.  Thus  the  HNo  lixivia- 
tiim  process  does  not  represent  an  independent  ore 
treatment,  but  lend?  itself  only  in  particulai  cases 
where  any  other  process  fails  to  meet  the  require- 
ments .it  decomposing  and  concentrating  certain 
refractory  ores."— B.  in-:  Florin.—  Austral.  M 
-  ipl    17.  1914,  p.  261.     (J.  A.  W.) 

'  mess  in  Lead.—"  Investigation  has  been 
carried  out  regarding  brittleness  which  develops  in 
lead  under  treatment.  Lead' plates  were  subjected 
tii  bending  tests  at  varying  temperatures,  ami  it  was 
found  that  brittleness  increased  from  ordinary  tem- 

ire  up  to  150  C.  From  LIU  up  to  260  a 
decrease  in  brittleness  was  observed.   Metal  lographic 

inations   showed    that    the   brittleness   i-   eon 

i  "'1  with  an  increase  in  t  he  size  of  the  grain  of  the 

leail  plates  employed."  -15AUER. — Tht  Engineering 
Sept.  .".  1914,  \  i.l.  vi.,  No.  72, 
p.  :!77      (J.  E.  T.) 

Electrostatii  i  Ire  Sep  m;  a  i  tox.  "  The  separa- 
_  i  employed  in  the  Hurt'  electrostatic  process 
consists  of  an  iron  framework  (earth  to  prevent 
shocks  to  operators)  containing  two  vertical  series  of 
electrodes— charged  and  neutral,  respectively  be 
tween  which,  by  means  of  a  system  of  guides,  a  con- 
tinuous  stream  of  dry.  sized  ore  is  caused  to  fall  from 
a  hopper  above,  the 
best  conditions  a*  d> 
feed  Hopper  rate  of  How  and 
•Roller  Feed  spacing  of  electrodes 
being  ascertained 
by  preliminary  test  - 
'I  he  charged 
trodes  are  main- 
tained at  a  potential 
of  20,000  volts  and 
insulated  from  the 
iron  framework,  the 
neutral  ones  being 
in  electrical  contact 
with  the  latter.  By 
the  action  of  the 
electrostatic      held 

nputi  the  ore  par 
tides,  the  -nod  run- 

dm-tors  among  the 
latter  become  im- 
mediately   charged 


Good  Conductor  -Rjor  Conductor 


with  electricity  ol  the  same  polariti  as  that  of  the 
electrodes,  ami  are  repelled   to  the"  left   aide  of  the 

apparatus  as  indicated  ;  while  the   i 

fall   tlrrough   the   machine   by   gravity    before    an\ 

appreciable  repulsioi urs     The  two  products  thus 

obtained  are  re-treated  in  separate  'finishing' 
machines  of  the  same  kind,  the  'middlings'  produced 

being  '' lucted  to  the  dryer   with    the   untreated 

electrical  equipment  consists  oi  a 

''"'   foi    ! hieing  an   alternating  current   of   high 

potential  but  low  amperage ;  a  rectifiei  for  changing 
the  negative  alternating-cui  rent  waves  into  positive, 
pulsating  waves  ;  and  a  resistance  box  for  regulating 

the  -| I  ..I   the  urn. -rat, ,i.     The  process  has  been 

successfully   employed    foi    the   separation   of  mica 

tr graphite  Bake;  slate  from  coal  ;  and  metalli 

ferous  minerals  from  various  gangues."     [.  C  Ci  w:k 

'.,  1914,  98,  264  267 
Society  of  Chemical   ludw/ru,   Sept.  30,  1914,  p.  924 
i.l.   A.   \\    i 

MINIM;. 

ln:i\  ing  Weston  Colliers  Tunnel.  — "Altl gli 

presenting  a  problem  not  dissimilar  to  anj 

such  tunnels,  the  'entry  tunnel'  which  was 
recently  driven  for  the  Locust  Mountain  l 
oi  Shenandoah,  Pa.,  and  the  method-  by  which  the 
work  was  prosecuted,  areof  interest  to  coal  operators 
and  tunnel  contractors  bj  reason  of  the  remarkably 
consistent  and  fast  progress  which  prevailed. 

The  size  of  tunnel  was  7  ft.  <  12  ft.  with  a  drainage 
ditch  4  ft.  •■_»  ft.  at  the  right-hand  side.  It  was 
driven  through  a  haul  conglomerate,  with  the 
exception  of  130  ft.  through  led  -hah-  carrying  a 
small  quantity  of  water.  The  total  length  was 
3,689  ft.,  ."  ft.  less  than  the  estimated  distance. 

Tun  Imperial  air  compressors  heli.-d  to  Get  ra 
Electric  motors  supplied  the  air  for  the  drills.  Tbesi 
machines  compress  560  cub.  ft.  of  air  to  1 10  lb 
receiver,  giving  105  lb.  at  the  drills;  only  one 
machine  was  in  use  at  a  time.  An  attempt  u as 
lower  the  pressure  in  order  to  reduce  the 
-train  on  the  drills,  but  this  was  abandoned  owing 
to  complaints  from  the  drill  runners  who  noticed  the 

change  tin liately  and  claimed,  that  owing  to  the 

hardness  of  the  rock,  the  drilling  speeil  was  reduced 

Two  Leyner-Ingersoll  drills  were  used  on  a  7  ft. 
horizontal  bar  and  a  third  kept  in  reserve.  One 
•  Butterfly  '  -toper  and  one  .lackhamer  were  used  for 
trimming  and  ditch  work. 

VVatei  was  supplied  to  the  drill-  by  a  direct  acting 
Cameron  pump  operated  l'\  air  and  shown  in   Fig.  I. 


I.      II'.  *h,n  i  'old  tolling  to 
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l'hi-  pumped  the  water  from  the  drainage  ditch  into 
t  lie  vat  shown  on  the  right  and  air  was  turned  on  to 
keep  it  at  an  even  pressure  al  thedrills. 

All  steel  was  sharpened  by  an  air-driven  Leyner 
sharpener.  The  blacksmith  shop  equipment  included 
a  coke  forge. 

\  entilation  was  furnished  by  a  pressure  fan  driven 
by  a  General  Electric  motor.  This  was  placed  at  the 
entrance  to  the  tunnel  and  the  air  forced  through  a 
20  in.  galvanised  iron  pipe.  Air  for  the  drills  was 
carried  through  a  3  in.  pipe  ending  in  a  manifold. 

For  handling  the  muck,  six  1  yd.  side-dump  cars 
were  used,  drawn  by  an  electric  storage-battery 
locomotive.  Track  of  24  in.  gauge  was  used  and  a 
false  track  kept  well  up  to  the  face. 

Three  shifts  per  day  were  employed.  Each  crew- 
averaged  6  hours  at  the  face,  from  the  time  the  crew 
entered  until  the  round  was  completely  drilled. 

Each  shift  consisted  of  1  shift  boss,  4  machine 
men,  6  muckers,  1  motor  man,  1  hrakeman,  1  ditch 
and  floor  walker,  and  1  man  to  pump  the  muck. 

The  three-shift  method  of  driving  was  found 
feasible  by  employing  high-speed  drills  of  the  self- 
rotating    hammer   type,    and    by   the  adoption  of  a 

iparatively  shallow  cat,  approximately  -J\  ft.  per 

shot,  although  the  drill   holes  averaged  6  ft.  deep. 

This  is  in   line  with  the  most   i [era    practice  in 

tunnel  driving,  it  being  found  that  a  slight  decrease 
in  depth  of  cut  with  a  larger  number  of  compara- 
tively small  holes,  carefully  placed,  permits  employ- 
ing mini'  shifts  in  a  given  lime  and  a  considerable 
increase  in  speed  of  driving.  Though  no  attempt 
was  made  at  record  breaking,  a  remarkably  uniform 
yel  fast  speed  was  maintained  over  the  whole  period 
of  driving.  The  average  rate  accomplished  was 
I. Villi  ft.  per  day. 

Considering  the  extreme  hardness  of  the  rock,  this 
compares  very  favourably  with  such  tunnels  as  the 
Laramie  Poudre,  the  Mont  real,  and  the  Loetsehberg 
(the  two  last  named  were  driven  through  soft  lime- 
stone). 

'I'lie  besl  month's  progress  was  during  October, 
1913,  when  513  ft.  were  driven  in  28  working  days. 

The  drilling  round  varied  considerably,  being 
changed  according  to  the  nature  of  the  ground.  In 
general,  the  system  followed  was  that  known  as  the 
'  Leyner  cut,"  shown   in    Fig.   2,   in    which    IS   to  24 


holes  were  drilled.  The  average  time  for  drilling 
the  round  was  5  hours,  Hercules  blasting  gelatine  of 
which  77,075  lb.  of  no  .'  and  3,150  lb.  of  50  with  a 
small  quantity  of  40/  and  ion,  was  used.  The  shots 
were  fired  by  fuse,  cut  to  such  lengths  that  the  holes 
would  lire  in  the  onlei  desired,  tic  cut  holes  being 
the  first  to  break.  A  total  oi  164,250  ft.  of  Crescent 
fuse,  ami  20,023  No.  8  caps  was  used. 


In  general,  the  muckers  were  able  to  enter  the 
tunnel  15  minutes  after  shooting;  this  was  made 
possible  by  the  efficient  system  of  ventilation  assisted 
by  turning  on  full  air  pressure  from  the  compressors 
immediately  after  shooting.  In  from  15  to  30 
minutes  the  muck  pile  was  sufficiently  reduced  to 
allow  operating  the  drills  from  the  top  set-up.  Here 
the  advantages  of  the  tunnel  bar  over  the  usual 
column  is  clearly  shown.  All  holes  but  the  three 
lifters  were  drilled  from  the  upper  set-up  of  the  liar 
and  as  a  rule  the  beading  was  completely  mucked 
out  by  the  time  the  drilling  crew  were  ready  t"  put 
in  the  lifters.  The  bar  was  then  changed  to  the 
lower  set-up  and  the  three  lift  holes  drilled,  this 
operation  taking  between  15  and  30  minutes.  The 
right-hand  lift  hole  was  drilled  deep  and  low  to  form 
the  ditch.  The  commendatory  feature  about  the 
system  was  the  prosecution  of  the  drilling  and  muck- 
ing operatings  with  the  minimum  loss  of  time  for 
b  >th  drill  runners  and  muckers. 

The  drills  used  embodied  in  their  design  a  water 
feed  attachment,  which  entirely  eliminated  the  dust, 
the  heading  being  remarkably  clear  except  for  .< 
slight  fog  from  the  drill  exhaust. 

The  tunnel  was  finished  with  ditch  taken  up  and 
road  to  line  and  grade  as  I  he  work  progressed."— 
STEPHEN  W.  Sy MONS. — Colliery  Engineer,  Aug., 
1914.      (H.M.) 

New  Dksigx  ok  Bits.—"  The  bit  here  illustrated 
was  designed  by  H.  Emeus  and  lias  been  used  exclu- 
sively for  the  last  I  wo  years  at  the  Portland  mine, 
Victor,  Colo.  During  the  year  after  its  use.  there 
were  .S4,ooo  fewer  bits  sharpened  than  during  the 
preceding  year,  while  7  ,  more  drilling  was  done. 
These  bits  are  made  of  the  same  steel  as  tie-  old 
ones,  the  only  difference  being  in  the  fact  that    one 


Bit  with  "/<-•  Edge  Sigh  Centre  <i„,l  <i„.  /:</.,.■ 

Straight. 

set  of  wing-  is  raised  in  the  centre.     The  raised  part 

acts  as  a  guide  for  the  resl  of  the  bit  and  causes  the 

cuttings  to  eoiiie  out  coarser.      The  wear  on   the  bits 

comes  at    tlir  edges,   the  centres   not  being   worn 

appreciably. 

The  point-  .  I ,  /,',  (',  l>,  aie  in  the  same  plane  I  ni 
I'  in.  bit  A'  is  ,„  in.  above  M."—F.  \V.  FOOTE.— 
Engineering  o/o/  Mining  Journal,  Sept.  12,  1914, 
p.  184.     (G.  11.  S.) 
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Rope  Idlers  in  thi  i:  n\  bn  sum  r.  "The  Bhafi 
.,1   the   Raven   mine,  al    Butte,  Mont  .  i-  an  incline 

1,700  tt.  in  length  and  dipping  at  var -  angles.   At 

lint  top  lli"  'lip  is  7o  from  the  horizontal,  bin  this  it, 
gradnally  flattened  until  at  the  300  ft.  level  the  in 
clination  i~  only  47  .  This  angle  continues  to  the 
1,100ft.  level,  below  which  u  curves  with  a  I2n  ft. 
radius  to  7*  .  I"  addition  to  these  variations  in  dip, 
the  -hail  does  not  lie  in  the  same  vertical  plane, 
with  the  result  that  the  hoisting  rope  not  only  rubs 
al  intervals  on  both  « In-  hanging  and  foot  walls,  bul 
presses  strongly  against  the  west  dividers  near  the 
collar,  while  lini  ft.  below  ii  runs  close  i"  the  east 
end  plates. 

The  earl]  operators  used  no  idlers,  and  wall  plates 

<-ui  ti  iii.  deep  by  the  rope  resulted.     Lai perators 

tirsl  attempted  to  overcome  the  excessive  friction, 
and  the  wear  of  rope  and  wall  plates,  by  introducing 
solid  cast-iron  idlers,  :i  in.  in  diameter.  To  allow 
for  the  travel  of  the  rope  from  side  to  side  some  of 
these  had  to  be  3  ft.  long  and  were  very  heavy. 
Judging  from  the  appearance  of  the  old  idlers  ol  this 
type  found  al  the  mine,  they  often  failed  to  turn  in 
the  bearings,  which  is  not  surprising  when  ii  is  con- 
sidered thai  they  would  have  to  make  1,000  rev.  a 
minute  iwde unary  hoisting  conditions 


two  half  circles  togethei  formed  a  bearing.  Oil  boles 

were  provided,  and  in  lases  holes  were  bored 

through  th"  two  pieces  so  thai  they  could  !»■  screwed 
oi  -|>ikr.l  to  the  »all  plates.  The  later  practice  was 
to  forge  the  bearings  from  I  in.  ■  :i  in.  sled,  and  to 
drill  two  boles  at  each  end  foi  ,  in.  lag  screws,  by 
which  ih"  bearings  were  fastened  t<>  th"  timbers. 
These  bearings  were  finally  nsed  on  both  foot  and 
hanging  wall.  Similar  idlers  wen-  so  placed  as  in 
protect  the  dividers  and  "ml  plates.  The  difficulty 
of  proper  oiling  presented  the  greatest  obstacle  to 
satisfactory  resnlts  from  thi-  type  of  idler.  A-  the 
clearance  between  the  skip  ami  th"  hanging  wall 
plates  was  sometimes  less  than  an  inch,  theie  was 
nut  room  for  large  oil  or  grease  cups.  In  addition, 
th"  bearings  were  liable  to  ^"t  lull  ..t  grit,  especially 
when  wel  "i"  was  being  hoisted.  Grease  cups  wen- 
generally  unsatisfactory,  although  several  kiml>  of 
grease  were  tried  ami  especial  attention  was  paid  to 

having  that  which  was  suited  to  the  temperatu i 

th.-  shaft.  In  any  event  it  was  necessarj  thai  the 
rolls  be  examined  ami  the  oil  cups  tilled  every  two 
days,  which  meant  the  cessation  of  hoisting  tor 
two  hours.  Th"  bearings  wore  rapidly  an. I  the 
rollers  tended  to  get  out  of  line.  The  full  skip 
weighed   ovei    '■'<  tons,  and  where  the  shaft  Hatteued 


I.     Ropi  hll. 


Th"    ii"\t     rolls    \V"i"    mad"    ..I     \miii. 1,     6     in      in 

diameter,  with  an  iron  band  about  each  "ml.  ami  a 

pintle  nf   I   in.  i. I  -t""l  driven  mat  the  ends  to 

Berve  as  a  shaft.    These  wore  rapidly,  ami  were  bi 

replaced  by  rolls  mail.-  from  water  | •  i i •  •  - .  ."i  in.  oi  i;  in. 
in  diameter,  eul  in  the  .l"-ii"il  length  ami  iitt".l 
wiih  a  wooden  cylinder  into  "huh  the  pintle  was 
driven.  Where  ih"  idlers  were  used  mi  the  hanging 
wall  of  the  shaft  the  original  bearing  was  simply  a 
|ii"""  oi  ',  in  i1,  in.  strap  iron,  lo  in.  long,  turned 
up  :'i  ih"  end  in  a  circle  "i  i '  in  in  diameter  to 
receive  th"  shaft.     A  small  huh-  served  foroiling, 

and  ( mon  black  oil  was  generally  used,  although 

filtered  ml  ii engine  bearing  ami  compressor  bear- 
ings  was  also   need.     When   th"   rolls   « t.i   be 

placed  mi  th"  fool  "all  the  bearings  were  mail"  fi 

two  pieces  of  1  in.  ::  in  steel,  6  in.  long.  A  half 
pirole  was  cut  mi  the  tint  sjdeol  each  piece  ami  the 


Mont. 


near  the  surface  the  pressure  againsl  the  idler-  was 
heavy.  It  was  only  by  distributing  this  weight  ovei 
i, Ilm-  placed  hut  oil.  apart  thai  anything  approach- 
ing satisfactory  service  "mil. I  be  obtained  at  this 
point . 

'I'u  obviate  tin-  necessity  for  - uch  attention,  an 

idler  was  devised,  following  my  suggestions,  bj  th" 
Robins  Conveying  Bell  Co.  This  idlei  isshown  m 
Kig.  I.  Th"  rollei  i-  extra  lieavj  i;  in.  pipe,  |  in. 
thick,  20  in.  long,  in  each  end  oi  which  is  pressed  a 
cast  mm  head,  ami  through  which  passes  a  I J  in. 

i- 1  shaft.     This  tnrne  in  a  self-lubricating;  bearing 

carried  by  a  bracket  in  a  ball  ami  socket  -hell,  which 
prevents  cramping.  A-  a  preliminary  to  adopting 
i  he-e  bearings  two  types  ol  graphite  and  bronxe  ->-\\ 
lubricating  bushings  were  tried  side  bysidein  the 
incline  for  three  month*.  The  mi"  proving  most 
satisfactory  had  cylindrical  bodies  o|  uraphite  \  in, 
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in  diameter  set  ill  the  bronze,  or  'metalline,'  bushing 
at  about  j  in.  centre.-.  One  end  of  the  bearing  is 
entirely  closed,  the  end  thrust  being  taken  by  a  steel 
disk,  which  also  serves  for  forcing  out  the  bushing 

when  it  i-  worn.  Tlie  other  end  of  the  bearing  is 
protected  from  grit bya  fell   washer.  This,  however, 

also  retain-  the  line  particles  of  metal  and  graphite, 
ami  in  time  this  gummy  matter  causes  the  bearings 
to  bind.  Occasional  cleaning  of  the  bushings  with 
kerosene  obviates  this  trouble.     The  cap  is  hinged 

at  one  side  and  fastened  at  the  other  with  a  hinged 
Imlt  so  the  roller  and  bushing  can  be  easily  removed 
The  bearings  can  be  turned  through  90°,  and  the  roll 
turned  end  for  end,  permitting  the  advantage  of  full 
wear.  The  whole  is  carried  in  a  casting  which  is 
fastened  to  the  wall  plates  with  ,:  in.  lag  screws. 
These  idlers  have  been  in  use  nearly  a  year  and  ate 
very  satisfactory  While  with  rapid  and  continuous 
hoisting  the  hearings  become  unite  hot,  they  do  not 
Lind  if  they  are  cleaned  occasionally. 

Kor  the  lower  part  of  the  shaft,  where  the  rope 
runs  true  and  the  inclination  is  78  .  the  idlers  arc 
merely  common  sheave  wheels,  cast  solid  and  keyed 
on  a  shaft  of  I  in.  cold  rolled  steel.  This  has  a  total 
length  of  13  in.  These  sheaves  are  II  in.  in  diameter 
with  a  3  in.  face,  having  a  groove  1A  in.  deep,  I  in. 
wide  at  the  bottom.  The  bearings  are  maple  blocks 
4  in.  x  4  in.  ti  in.,  bored  to  receive  the  shaft,  and 
provided  with  an  oil  hole.  These  are  fastened  to  the 
wall  plates  with  six  spikes. 

The  wood  filled  pipe  idlers  with  forged  hearings 
cost  at  Butte  about  §8  each,  including  bearings. 
The  idler  with  the  self  lubricating  bearing  costs  SIS 
but  the  difference  is  quickly  saved  in  decreased  cost 
of  attention.  The  solid  cast  sheaves  weigh  -16  lb. 
They  cost,  when  fitted  with  a  shaft,  but  excluding 
the  maple  bearings,  $2.75  each. " — G ko.  A.  Packard. 
— Trans.  American  Institute  of  Mining  Engineers. 
(J.  W.) 

Platinum  Ore  is  Southern  Nevada.— "The 
presence  of  platinum  and  metals  of  the  platinum 
group  in  ores  from  south-eastern  Nevada  was  noted 
by  members  of  the  U.S.  Geological  Survey  as  early 
a-  1909,  the  platinum  metals  occurring  with  copper, 
nickel  and  cobalt  in  ores  from  the  Key  Wesl  and 
Great  Eastern  mines,  near  Bunkerville,  in  ('lark 
County.  In  these  properties,  the  ore  bodies  are 
associated  with  pegmal  ites  and  very  basic  inl  rusions, 
carrying  pyrrhotite  and  chalcopyrite,  the  content  of 
platinum  metals  in  the  ore  varying  from  O'l  oz.  to 
ii  _.'  oz.  per  ton,  so  far  a-  data  are  obtainable. 

A  deposit  of  ore,  containing  the  platinum  metals 
in  greater  quantity  and  entirely  dissimilar  in  occur- 
rence, has  recently  been  discovered  in  the  western 
portion  of  (.'lark  County  at  the  property  of  the  Boss 
Gold  Mining  Co.  This  deposit  is  10  miles  wesl  of 
Goodsprings,  in  the  Yellow  Pine  mining  district. 

The  property  of  the  Boss  Gold  Mining  Co., 
formerly  known  as  the  Boss  mine,  was  originally 
explored  in  the  early  '90s  on  account  of  the  copper 
content  of  the  ore,  there  having  Iil'cii  a  large  outcrop 
of  copper-carbonate  ore  at  the  surface.  A  leaching 
plant  was  constructed  al  Goodsprings  to  treat  the 
ore  from  this  and  the  Columbia  mine.  The  leaching 
plant  proved  a  failure.  Not  recognising  the  more 
valuable  constituents  of  the  ore,  the  property  was 
permitted  to  remain  idle  until  the  spring  of  1914, 
when  the  li.iss  Gold  Mining  Co.  was  organised  forits 
further  development. 

The   < -  ■  1 1 1 1 1  \    rock    in    the   vicinity   of    the    Boss 

property  consists  of  thick  bedded    limes! ss, 

bably  of  upper  Mississippian  age.  dipping  about   S 


60    W  at  an  angle  of  10  to 20    hum  the  horizontal. 

These  limestones  are  cut  bya  large  batholit  hie  intra 
sion  of  acid  porphyry,  which  has  been  identified  i-  h 
quartz  monzomte,  showing  large  phenocryste  oi 
oi thoclase  feldspar  and  occasional  quartz  crystals  in 
a  fine-grained  ground  mass,  the  whole  presenting  a 
facie-  almost  identical  with  the  numerous  porphyry 
intrusions  throughout  the  Yellow  Pine  district, 

The  ore  bodies  so  far  developed  occur  entirely  in 
lime-tune,  in  a  crushed  tank  /one.  striking  N  30  K. 
which  traverses  both  limestone  and  porphyry.  A 
tunnel  has  been  driven  into  this  fault  zone  from  the 
point  where  the  largest  outcrop  occurred  ;  at  lower 
levels,  two  other  tunnels  have  been  driven,  the  first 
of  which,  about  30  ft.  lower  than  the  upper  tunnel, 
has  encountered  the  main  ore  zone.  The  lowest 
tunnel  is  being  driven  at  an  elevation  several  hundred 
feet  lower  than  the  upper  workings,  and  has  not  yet 
reached  the  main  ore  zone. 

Ore  Richer  in  Platinum  than  Firtt  Discoveries— 
The  main  or  upper  tunnel  followed  the  ore  for  a  di- 
tanee  of  200  ft.  along  its  strike,  in  a  north-easterly 
direction.     The  ore  varies  in  thickness  from  2  ft.   to 

10  ft.,  the  average  being  about  b'  ft.,  and  in  appear- 
ance is  a  brownish  granular  mass,  showing  occasional 
streaks  of  hard  quartzose  material.  Both  walls  of 
the  ore  are  shattered  limestone,  and  along  these 
walls  occur-  an  encasement  of  malachite,  varying  in 
thickness  from  a  few  inches  to  several  feet.  The 
main  body  of  the  ore  zone  carries  little  copper.  An 
average  of  the  ore,  sampled  at  5  ft.  intervals  for 
200  ft.  along  the  upper  tunnel  gave  the  following 
results:  Oold,  113  oz.  per  ton:  silver,  5*20  oz.; 
copper,  0"20%.  These  samples  were  not  analysed  for 
metals  of  the  platinum  group,  the  chemist  for  the 
Yellow  fine  Mining  Co.,  who  analysed  the  samples, 
reported  that  metals  of  the  platinum  group  were 
present,  this  being  the  first  report  of  the  presence  of 
these  metals.  It  has  since  been  learned  that  this 
ore  contains  0"5  oz.  to  1  oz   of  platinum  per  ton. 

In  June,  1914,  a  winze  was  started  from  the  upper 
tunnel  following  the  ore  on  its  dip,  and  high-grade 
ore  was  encountered  within  a  few  feet.  The  appeal 
ance  of  the  ore  did  not  change  materially  except  fur 
the  occurrence  of  small  ma.s.-es  of  a  greenish  talc 
within  the  vein.  Some  of  these  masses  were  siith 
cientlv  large  to  be  mined  separately,  and  two  small 
shipments,  aggregating  about  1  ton,  were  forwarded 
to  the  American  Smelting  and  Refining  Co.,  at 
Murray.  Utah.  Their  settlement  analysis  was  as 
follows,  platinum  not  being  determined  or  paid  for  : 
Gold.  I'24  79  oz.  per  ton  :  silver,  23-9  oz.  :  lead, 
in.',  :  eoppc.  ii-iia  .:  insoluble,  73  -2% ;  sulphur, 
3-1  '    i  iron,  li  7     . 

On  the  same  control  -ample  of  this  shipment.  New 
York  a— avers  report  the  following  analysis  foi 
metals  of  the  platinum  group  :  Platinum,  99-08  oz. 
per  ton  :  palladium,  16  oz.  :  iridium,  trace. 

The  winze  has  been  sunk  to  a  depth  of  about 
35ft.,  and  drifts  driven  on  the  ore  in  both  directions, 
developing  a  considerable  tonnageof  ore.  A  carload 
shipment  ol  material  from  this  development,  without 
sorting,  returned  as  follow-:  Cold.  8'752  OZ.  per 
Ion  :  silver,  5"02  oz.  ;  copper,  0"97  :  insoluble, 
807%. 

Similar  material  from  this  local assays  :    (.old 

1 1  ■.").">  oz.  pei  ton:  platinum,  7*38  oz. 

Ratio  oj  Platinum  to  Gold.—H  has  been  fully 
determined  that  metals  of  the  platinum  group  are 
present  in  all  <>f  the  ore  thu-  far  developed.  Analysts 
-late  a-  t  heir  i, pinion  that  the  metal-  are  in  the   free 

state,  •  being  apparently  alloys  ol  gold  and  platinum 
metal-.'    li  would  also  appear  from  numerous  assays 
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thai  tlie  platinum  metals  liear  a  lixed  ratio  to  the 
,,M  content,  being  in  the  proportion  of  about  |  oz. 
platinum  to  I  oz.  gold.  The  ore  i-  Ihoroughlj  oxi- 
dised, no  sulphides  having  a-  yet  been  recognised, 
and  the  gold  alloyshave  a  'rusty'  appearance,  show- 

ing  no  colours  after  panning  until  they  have  I n 

thoroughly  scrubbed  or  treated  with  acid. 

The  occurrence  of  the  ore  is  especially  peculiar  in 
thai  il  occurs  entirely  in  the  limestone,  the  nearest 
known  porphyry  contact  being  about  600  ft.  distaut. 

Xli apparently  follows  the  stratification  of  the 

limestone  more  or  less  regularly,  indicating  replace- 
ment, hut  appears  to  be  confined  in  a  fault  zone 
about  mi  ft.  in  width,  following  the  faull  planes 
along  their  strike.  A  gouge  occurs  along  some  of 
these  fault  planes,  which  is  strongly  indicative  oi 
porphyry,  and  metamorphism  is  noticeable  in    the 

adjacent   limestone,  indicating  that  an  igi is  in- 

uiish lay   he  closer  to   the   on-    body    than    is 

apparent  from  the  present  development.  It  is 
probable  that  the  porphyry  was  the  original  source 
.if  the  ore,  the  precious  metals  having  been  deposited 
in  the  crushed  fault  zone,  with  copper  an. I  iron 
sulphides,  which  since  have  been  t  lioroughly  oxidised. 

It.  i-  a   iceable   fact  that   the  malachite  above 

described  carries  little  gold  or  silver  ami  in.  platinum 
metals  are  evident.  A  carload  shipment  of  coppei 
ore  from  the  same  workings  contained  23'4  copper, 
hut  only  I  -4  oz.  silver  an. I  016  oz.  gold  per  ton. 

From  pr nl    development   it   would  appear  that 

the  .li-lii.-t  bids  fair  to  become  an  important  pro 
ducer  of  platinum."  V.  A.  Hale.  Engineering 
and  Mining  Journal,  Oct.  10,  1914,  p.  641.  (G.  11.  8.) 

Calumet  \mi  Hecla  Ventilation  anu  Tem- 
peratures.    "The    temperature    in     the    deepei 

workings  of  tl mglomerates  ol   the  Calumel  and 

llcda  and  of  the  Tamarack  is  higher  than  in  anj  ol 

tl thermines.     The  temperature   varies  with  the 

depth  and  with  the  season,  but  the  temperature^ oi 
the   amygdaloid    mines    i-    universally    low.       The 

erage  temperature  of  the  air  in  the  bott part  of 

the  Calumel  and  Hecla  conglomerate  is  about  80°. 
Thehighesl  temperature  ever  found  in  that  forma 
tion  was  in  the  rock  and  was  s7  .  Bock  temperature 
was  obtained  by  drilling  a  long  hole  in  the  wall  and 
putting  in  a  lo«  registering  thermometer,  sealing 
the  hole  and  leaving  the  instrument  for  a  period  ol 
weeks  or  month-.  The  tempera!  urc  of  the  ainygda 
loida  will  vary  fi 55    to  70  .  being  higher  in  the 

lower  level-  of  the  Tamarack  than  at  any  other  mine 

in  the  district.      Along  series  ol   tests  of  air  tern- 
in  rature  at  the  Tamarack  gave  a  maximum  of  89  in 
i  ictober,  1909,  on  the  39th  level.      The  average  ail 
temperature  in  the  bottom  level  is  from  B2   to  84  . 
The  mines  all   have  natural  ventilation,  which  is 

o  effective  as   to  requin ntrol  in  winter,  doors 

being  placed  over  the  shaft  to  retard  the  descending 
current  of  col. 1  air.  There  is  no  artificial  ventilation 
other  than  the  compressed  air  used  in  drilling.  Mr. 
MacNaughton  gave  as  his  opinion  that  no  advantage 
could  be  had  by  artificial  ventilation,  since  the  only 
real  difficulty  encountered  was  that  of  gas  clinging 
in  moist  murk  after  blasting,  for  which  fan  yen  til  i 
tionwouldof  course  be  no  remedy.'  Engineering 
and  mining  Journal,  July  25,  1914,  p  176. 
(G.  II    s 

si  i  i  ins  m.  i  on<  ri  1 1 mi  M  i  Lining  '  \  new 
and  ingenious  method  of  shaft  lining  is  described  in 
letail  by  Marcel  Gillieaux,  in  the  1914  ounibei  ol 
Annulet  rfi  ■  Mini  i  dt  R  /</"/»'. 


It  is  applied  to  circular  shafts  and  consists  of 
panels  of  reinforced  concrete  key. '4  togetbei  both 
horizontally  and  vertically  and  capable  ot  being  sus- 
pended on.-  Horn  anothei  by  hooks  or  goosenecks  cast 
at  top  and  bottom  of  the  blocks.  The  shape  ami 
proportion-  of  the  blocks  are  evident  from  the  illu-. 
trati.ui.-.     Fi"..  1   show-  a  lining  in  the  shaft,  sup- 


.1  Suspended  SeinJ 


ported  by  bearers  in  concrete.      The   plan.    Pig.   'J, 

illustrates  the  vertical  jointing.     The  di tisions  of 

Fig.  :i  are  iii  millimeters.  The  opening  at  :>,  Fi.L;.  1. 
serves  the  double  purpose  of  allowing  the  blocks  ami 
lining  to  he  centred  hyiiou  bars  to  the  shaft  wall 
and  of  affording  an  opening  for  running  in  cement  to 
till  between  the  lining  and  the  rock. 

This  appear-  to  be  tl nly  concrete  lining  for  a 

circular  shall  which  can  be  carried  on  down  as  sink- 
ing progresses."-  Engineering  and  Mintm  Journal, 
Vug.  I,  1914,  p.  --'in.     [G.  II    S  | 


Changes  of  Address. 


Alston,  B.  A  Jo  Ravenswood,  Kilmacolm,  Scotland. 
CKUMPTON,     II..    to     Aginconrt     Mine,    Belingwe, 

Rhodesia. 
Gilchrist,   D  .     o  Scotland  |   Brakpan  Mine-.  I.t.l  . 

P.  ().  Box  ::    Brakpan. 
Hingli  .1.1'.     o  America  ;  Crown  Mines,  I.t.l.. 

1'    II.   Box   I"'-',  Crown  Mine-. 

Jennings,  S.  J.,  to  12,  Broadway,  New  York  City, 

U.S.  A 
.i..i  iv.  T.  s..  'o  Robinson  <;.  M.  <'....  I'.  (».  Bo* 

1024,  Johannesburg. 
M,  i.i  w  v\.    i        "  Rhodesia  ;  c  o  Union  Club  of 

South  Africa,  Johannesburg. 
Willows  Mi  nro',  S.  E.,  (o  New   Heriol  U.  M.  Co  . 

P,  ii.  Box  m.  Cleveland. 
Woodburn,  -I.    \  .         Messina;   I'    <>■   Box  5258, 

Johanneshuig. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
February  20th,   1915. 

The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Minos  Building,  on  Saturday, 
lintli  February,  Prof.  G.  H.  Stanley  (Presi- 
dent) in  the  chair.  There  were  also  pre- 
sent :  — 

23  Members:  Messrs.  E.  Pam,  H.  S. 
Meyer,  C.  Toombs,  F.  \Y.  Watson,  John 
Watson,  H.  A.  White,  W.  R.  Dowling,  E. 
11  Johnson  (.Members  of  Council),  It.  A. 
Cooper,  R.  Y.  Crake,  T.  X.  Dewar,  J.  M. 
Dixon,  R.  Dures,  1J>.  J.  Hastings,  E.  J. 
Laschinger,  G.  Melvill,  P.  T.  Morrisby,  S. 
Newton,  W.  S.  V.  Price,  C.  E.  Simpson, 
A.  Thomas.  G.  A.  Watermeyer,  and  E.  M. 
Weston. 

0  Associates  and  Students:  Messrs.  W. 
J.  R.  Hunter,  .1.  Ingram,  K.  W.  Irwin,  A. 
King,    (i.    Lundholm,    (1.    F.    Nisbeth,    H. 

Olssoii.    F.    .1.     Pooler,    and    W.    Maters. 

'.i  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  minutes  of  tie  lasl  meeting  were  con- 
tinned. 

XEW   MEMBERS. 

Messrs.  R.  1  Hires  and  1'.  T.  Morrisby  were 
appointed  scrutineers,  and  the  following 
members  «  ere  declared  unanimously  elected  : 
Hadfikld,  Sir  Robert  Abbott,  F.R.S.,22,  Carlton 

House  Terrace.  London,  W. 
WEINBREN,  Mai:  Kiel,,  corner  Staib  and  licit  Streets, 

Doornfontein,  Johannesburg.  Mining  Engineer. 

The  Secretary  notified  the  admittance  of 
the  following  Associate: — 
Milton,    Cecil    Henry,    Planet-Arctorns    Mine, 
I'.  O.  Arcturus,  Rhodesia.     Mining  Engineer. 

The  President:  \  should  like  to  ••all  atten- 
tion to  the  fact  that  Sir  Robert   Hadfield  is 


one  of  the  foremost,  scientific  men  in  (beat 
Britain,  and  it  is  a  distinc  gain  to  the 
Society  to  have  him  amongsl  our  members. 

The  next  announcement  I  have  to  make 
is  that  His  Excellency  Lord  Buxton  has 
honoured  us  by  taking  office  as  Honorary 
President,  and  that  .Mr.  Drummond  Chap- 
lin, who  you  know  has  left  the  Rand  to  take 
up  the  appointment  of  Administrator  of 
Southern  Rhodesia,  has  become  an  Honorary 
Vice-President. 

1  have  also  to  congratulate  our  Vice- 
President,  Mr.  Pam,  on  his  election  as 
President  of  the  Association  of  Mine  Mana- 
gers. I  am  sure  you  will  all  join  with  me 
in  congratulating  him. 

1  next  have  a  sad  duty  to  perform.  You 
all  know  that  Professor  ( 'hrist  \  ,  of  ( 'alit'ornia, 
has  been  one  of  our  honorary  members  for 
a  number  of  years  pas! .  Me  was  well  known 
for  his  scientific  work  in  this  district,  more 
particularly  because  of  his  labours  in  con- 
nection Willi  the  chemistry  of  tin'  cyanide 
process.  lie  passed  away  on  November 
30th,  at  tiie  comparatively  early  age  of  61. 
1  should  like  to  propose  that  a  vote  of  con- 
dolence with   his  widow    he  passed. 

This  was  agreed  to:  all  present    standing. 

General  Business. 
visit  to  modder  11. 

The  Secretary:  I  have  to  announce  that 
b\  arrangement  with  the  South  African  In- 
stitution of  Engineers  a  visit  to  the  Modder 
11.  Mine  has  been  arranged,  which  will  take 
place  on  Saturday.  March  6th.  Members 
will  be  notified  immediately  the  arrange- 
ments are  fully  completed. 

SOUTH    AFRICAN    ENGINEER    CORPS. 

The  President:  There  is  jus!  one  little  mat 
ter  of  interest  to  which  m\  attention  has 
been  drawn  during  the  meeting.     There  is  an 

ad\er(  isemelil    in  the   local    Press  with   regard 

to  recruits  for  the  South    African   Engineer 
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Corps,  giving  a  list  pi  trades  for  which  men 

n  quired.     The  lis!  starts  « ith  ana! 
Thai  shows  a  somewhat  curious  confusion  "t 
ideas    on    the    pari    oi    the    Defence    I 
authorities.       Without   wishing  to  saj   any- 
thing to  the    people    n  bo 
under    the    following    heads,     I     '1"    think 

i  ,1  themselves  as  bi 
members  ol  b  definite                   i  which  re- 
quires different  training  to  thai  for  i rdin- 

arj  trade.     The  remaining  beads  are  black- 
?mil  bs,  '-I"1  '■'   ers,  cai  pi  nters,  joiners,  and 
m,    in    fact .    the    ordinary     tradesmen. 
Howei  er,    is  nnab  sts    in    nei  led  ghidlj 

draw  attention  to  the  fact,  with  the  hope 
that  the  I  >efena  Fori  e  authorities  « ill  re- 
consider the  manner  in  which  the  require- 
ments ol  the  service  are  broughl  to  the 
notice  i  ii  i  liose  concerned. 

gl   mi-;    i.i     SI  LPH  11  I     "I     LIMK    FE0JI    «  ITER 
I   I  UNDER    IN     MAIN    IN'  LINK    SHAFT. 

Mr.  John  Watson  |  \h  mber  "I   Council): 
The   specimen   of  scale,    herewith,   maj    be 

i  i  interest  to  so I  our  members.     It  is  a 

little  over  '.  in.  thick  and  was  deposited  in 
the  Citj  and  Suburban  Mine  in  the  water 
launder  in  the  main  incline  shaft.  The  water 
Bowed  from  I8tli  to  30th  levels,  and  had 
been  treated  b\  lime.  The  Bample  was 
handed  to  me  b>  the  General  Manager  (Mr 
('lias.  Glyn)  and  I  found  its  composition  to 
be  as  follows 


Cnlrium 
Sulpluite 

Si  aIi 

i .   pfluin 

28-27 

32-56 

5-76 

— 

0-58 

— 

0-37 

— 

1332 

16-51 

0-75 

— 

21-26 

20-93 

three   da\  -   prior  to  the  ordinary    i  I 
All    w  hite    precipitate   from    the 

put  into  a  \ at  used  for  this  product 
only,  where  it  is  agitated  f<  r  'J  I  hours  in  an 
excess  ol  acid.  It  is  then  allowed  to  settle, 
when  the  supernatant  liquoi  is  drawn  off 
through  the  press. 

During  the  ordinary  clean-up,  when  zinc 
i>  being  dissolved  and  the  action  is  most 
\  iolent .  the  n  hite  precipitate  product  is 
dropped  from  its  val  into  a  small  sump, 
passing  through  a  64  mesh  Mien.  It  is 
lifted  from  there  into  1 1 1 •  >  ordinarj  clean- 
up vat  bj  means  ol  an  ejector,  where  it 
tails  on  to  the  dissolving  zinc  below.  Wi 
have  found  that  the  greatest  reduction  in 
bulk  takes  place  at  this  time  Whether 
there  are  four  presses  lull  ol  white  precipi- 
tate besides  that  taken  from  the  boxes  in 
buckets,  or  whether  there  is  <ml\  one,  the 
final  bulk  ol  l'"M  slim.'  to  be  smelted  varies 
little  From  hull  a  r>i 


Lime  (CaO)  

Silica,  .!'•  

Alumina  and  Ferric  <  Ixide 
Magnesia  i  Mgl  I 
Sulphur  trioxidi     Si  I 
( larbon  dioxide 

il  dull  red)  ... 


100-31'  100-00 

1 1  pi  hi  ained  i  ml\  a  1 1  ace  ol  gi  ild. 
It  consists  essentially    ol  gypsum,  plus  a 
little  silica,   alumini  de,   etc., 

which  one  mighl  expect   in  anj   n shaft, 

and  was  f.'in  t    about 

three  ; 

NOTES    ..N     TREATMENT    OP     ZIN(    OOLD     SLIME. 

Mr.  J.  F.  Pyles     V/<  mb<  i       The 

lit  ..I  w hit.    precipitate  on  the  mine 

u  itli   «  Inrh    I   : -i .im.  cted  differs  slightlj 

from    that    recommended    bj     Mr.     II       \ 
White.*       With    us    the    boxes    containing 
white    precipitate    are    cleaned    up    two   or 
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PERSISTENCE   OF   ORE    I  S    hl.l'l  II. 


I'.v   T.    \     Ki.  km;!..  M.lnsl  .MM. 


This  /.-I/"/'  is  submitted  >■  m,  bolh 

to  tiiis  Society  and  to  the  Institution  of 
Mining  and  Metallurgy,  according  in  llu 
arrangement  existing  between  tin  two 
bodies. 


The    Secretary    r<  ad    1 1  :tion    to 

t  bis  papi  r,  submitted  l>\  Mr.  Rickard  to  thi 
Institution  ol  mining  and  Metallurgy,  which 
is  repn  duced  here  in  a  ci  ind<  ; 

Mr.  T.  A.  Rickard,  in  introducing  bis 
paper,  said  By  courti  sj  ol  Mr  C  F  W. 
Kup,  tin  tary  of  the  St.  John  d 

Company,  I  am  able  t<>  inform  you  that 
that  mine  is  now  5,387  ft.  below  adit  and 
."..Til  ft.  in  total  vertical  depth,  so  that  the 
St.  John  del  Rej  is  the  deepest  metal  mine 
in  the  world. 

I  also  have  a  little  explanation  to  make. 
I   have  reason   to  believe  that 
my  paper  has  been  misundi  rs  I 
veying 

ol  thosi  « l"  in  I  controverted  I  refer  to 
Mr.  Maui. .it  ( Ine  page  ll  you  n  ill  see 
that  I  have  said  thai  lir  to  naeurne. 

that     he     had     QOl     tin-     tarts     to    Support     his 

issertion."    That.  <>t  course,  was  an  expres- 

•  Printed  in  1 1  •  . 
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sion  of  m\  opinion.  Mr.  Marriott  has  evi- 
dence of  an  interesting  character,  and  he 
has  been  kind  enough  to  let  me  see  it.  but 
while  he  thinks  it  supports  his  assertion, 
I  cannot  agree  that  it  does  so.  For  the 
purpose  of  this  discussion,  it  does  nol  exist 
until  it  is  published. 

The  enrichment  of  ore  in  depth  has  been 
consigned  to  the  limbo  of  discarded  falla- 
cies; the  generalization  that  ore  persists  in- 
definitely in  depth  must  join  ii.  Geologists 
may  prove  to  their  satisfaction  that  the 
deepest  mine  workings  are  relativelj  shal 
low  and  that  the  question  of  depth  in  itself 
is  rendered  supererogatory  by  the  miles  of 
erosion  to  which  the  ore-bearing  rocks  have 
been  subjected.  But  such  academic  argu- 
ments are  only  confusing. 

i  issert  the  indefinite  persistence  of 
ore  is  t.i  assume  the  inexhaustibility  of  ore 
deposits.  Is  history  to  be  disregarded? 
Greece  obtained  her  silver  from  Lauriuni 
as  long  ago  as  the  Peloponnesian  war: 
Hannibal  drew  money  for  his  campaigns 
from  the  gold  mines  of  Iberia  :  the  Roman 
emperors  took  tribute  from  the  gold  mines 
of  Dacia;  the  ancient  world  derived  its  cop- 
per from  tlie  Sinai  peninsula;  and  so  forth. 
Of  these  mines,  in  most  cases,  only  the 
memory  remains. 

Is  that  an  unpractical  tesl  ?  Then  I  turn 
to  the  share-list  of  mines  quoted  on  the 
London  Stock  Exchange  at  the  date  when 
my  first  article  on  this  subject  was  publish- 
ed, namely.  January  '21,  1893,  nearly  22 
years  ago.  In  the  Financial  Times  oi  that 
day  I  find  a  list  of  the  mines  that  were 
then  the  subject  of  joint-stock  speculation. 
Out  of  250  companies  then  quoted,  only  a 
quarter  have  survived.  Out  of  22  British 
mines,  only  7  have  been  continuously 
operated,  and  each  one  of  these  has  gone 
through  phases  of  reconstruction  and  re- 
capitalization; l"i  are  (had  as  mutton.  Out 
of  the  76  South  African  mines,  30  have 
succumbed,  chiefly  diamond  ventures  and 
gold  enterprises  on  the  outskirts  of  the 
Rand.  As  the  Rand  is  practically  one  lode, 
the  discontinuance  of  an  individual  mine  is 
inconclusive.  On  the  Miscellaneous  list 
there  were  160,  of  which  number  only  23 
are  now  doing  business,  and  of  those  5  have 
suffered  reconstruction.  Among  the  casual 
ties  are  half-a-dozen  Mysore  '  pups,'  for  in 
1893  Indian  mining  was  enjoying  a  boom. 
The  list  also  includes  a  number  of  mines 
once  famous.  Of  these  mines,  the  majority 
yielded  fortunes  to  their  happj  owners, 
and  the  minority  that  entailed  loss  on  their 


shareholders   did    si.   chieflj     through     sucl 
unjustifiable   exaggeration   <>i    their   produc 
tivity   as   was   due   to  an  erroneous   assump- 
tion of  inexhaustibility  based  on  the  idea  of 
indefinite  persistence  of  ore   in  depth. 

It     will    be    said    by    some    worthy    pi  opli 
that   the   insistence   upon   unpleasant    real 
ties  is  hurtful   to  mining  speculation  ami   of 
no    particular    advantage    to    the    industry 
heaving  the  proud  platform  of  the  scientific 
man.    scorning    all    intellectual    dishonesty, 
let  me  reply  on  the  sandy  floor  of  workaday 
commercialism,   1>\    insisting   th.it    He-  capi 
tal  available  tor  mining  is  limited,  and  that 
tin-  more  of  it  that  is  squandered  over  wild 
Loose    chases   or   will-o'-the-wisps,    the   less. 
of  it   will  there  be  for  intelligent    enterprise. 
When   money   is   furnished    for   foolish   ven- 
tures,   the   industry   sutlers   by   disgusting  or 
disappointing    those    who    would     otherwise 
participate   in   reasonable   projects. 

It  is  high  time  that  an  unsubstantiated 
generalization  should  cease  to  provide 
material  for  flamboyant  prospectuses  and 
irresponsible  promoters.  It  is  high  time 
thai  mining  engineers  should  dissociate 
themselves  from  pseudo-scientific  fallacies 
masquerading  as  scientific  truths.  That  is 
why  I  have  taken  the  pains  to  collect  data 
and  to  marshal  arguments  in  the  hope  of 
disproving  once  and  for  all  that  the  inde- 
finite persisb  nee  of  ore  in  depth  is  neither 
a  fact  nor  a  theory  in  economic  geology. 

The  President:  This  paper,  following  our 
new  procedure,  has  been  printed  and  circu- 
lated in  the  Journal,  and  discussion  is  invit- 
ed at  this  meeting.  I  think  you  will  agree 
that  the  author's  introduction,  although 
shorter,  is  as  interesting  as  the  paper.  The 
paper  is  certainly  extremely  well  written, 
and  the  arguments  are  marshalled  very  care- 
fully, and  to  most  people  will  be  convincing. 

I   do   noi    feel    competent     to    express     an 

opinion  one  way   or  the  oilier,  but  whether 

we    agree   with    the    writer  or   not   we    must 

all   agree    it    is   an   excellent    paper,    and    pass 

arty  vote  of  thanks  to  him   lor  it. 

Mr.  E.  M.  Weston  (Member):  I  hav 
much  pleasure  in  seconding  this  vole  of 
thanks.  We  all  know  thai  Mr.  Rickard  is 
a  mining  man  who  has  had  the  widest 
experience  in  mining  subjects  generally. 
One  has  to  be  very  careful,  m  discussing 
anything  with  him,  to  use  the  latesl  L915 
expressions,  and  1  am  mt\  charj  in  offei  ing 
an\  criticism  ai  all. 

This  paper  summarises  views  which  Mr. 
Rickard  has  expressed  for  manj  years,  and 
views    which    arc    no   doubl    on    the   whole 
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sound,  tine  cannot,  however,  expect  -Mr. 
.,1  to  be  quite  av  faii  with  the  condi- 
tion of  everj  mining  field  all  over  the  world. 
S. .in  ol  us  maj  have  had  peculiar  and  in- 
I  the  behavii  iur  of  ore- 
bodies,  and  in  i  ictical  work 

have    raised    I 

which  .Mr.  Rickard  has  perh  sider- 

cd;  lull   I  am  sure  \\ e  all  owe  a  debl  to  him 

bringing  forward  a  Bubject  like  this,  ami 

ii-  the  b  ii.  fit  .  f  his  mature  and 

wide  experience  in  the  matl 

With     the    general     >■  ntentions    ol     I  be 
author  thai  i    has  shown  thai  min- 

ing  becomi  Stable    in   depth   and 

,  taking  an 
mined,  richer  ores  are  moi  a  near 
.in  in  entire  agreement  :  in 
this  be  has  the  facts  behind  him.  Mr. 
Rickard  is,  however,  wrong  I  believe  when 
In-  would  lead  us  to  suppose  that  rich  ore- 
is  caiin.it   bi                  lepth.     It  is 

true  thai   in  bis   paper  he  di  actly 

define  what  he  means  bj  depth;  hut  appar- 
ently  be  e  ding  betw  ei  i 

i  ical  If  the  ore  goes  dow  a 
3,000  ft.  in  his  opinion  it  will  not  continue 
in  depth   at.   68  d   if  it   dis- 

rs  at  2,000  ft .  be 
■  \  i. lent    failure  in  depth.      Mr.    Rickard 
has  it  both  ways. 

II.-  has  himself  reminded  us  t hat  rich  i ire- 
have  been  pn  ived  to 
'  It .  vertical  depth.      Obviouslj  ,  then. 
r  phj  sical  1 1 
di  pending  mi  dipt h  p  vent  their 

even   as  we  shah 
reater  depths.  It  is  do  doubl 
true   thai    precipitation   depends  greatlj    on 
temperature  and  pressure,  and  thai  precipi- 
tatin|  nd    in   somi    i  ictur- 

be      luul'e      e. ,lnli 

the   surface:  hut    I    hold  thai   experience  has 

Bhown  that   in  fa\ 'able  circumstances  at 

depth    thei  bar   to   the 

i.t ion    of    rich    ore.       Why,    then , 

1\  mined  at   Bucb  depths  .' 
I  [ere  the  author  has 
reasons  applicable  in  certain  instances;  hut 

[thin       1  |  rove   thai    he   has   laid    u 

on  tl  pth  per  ae. 

M  V    criticism    is    that    the    author    qi 

entirely    or    most     unduly    minimizes    tin- 
's   of     denudal  ion    in    t  runcal  ing 

I.   dies.       In    his  led     and     part  ial 

jsion  "f  tins  aspeel  "t  the  question  he 
ivours    i"    prove    thai 

ad  have  Buffered  little      lie 

seems  to  I  fami- 


liarity with  the  younger  ..red., .dies  of  the 
Wesi  oi  Am.rica,  and  he  neglects  almost 
entirely  a  very  large  and  important  class 
occurring  in  the  older  rocks  of  the  <;lobe.  In 
dealing  with  his  own  instances  he  n 
many  palpabli  evidences  ol  denudation. 
My  own  experience  has  lain  rather 
among  the  wonderful  complex  of  gold, 
zinc,  tin,  and  cop]  a  r  di  • 
pusits    of    Tasmania,    in    the    silvei 

ol     Broken    Hill,     N.S.W., 
and    the    gold    deposits    of    Victor 
South    Wales,    West    Australia,    R 
nnd  the  Transvaal.     I  have  long  been  ol  the 
opinion  that    Mr.    Rickard   and   other  geolo- 
gists have   hud   tar  too  much  stress    .  n    the 
action  ot  purely  ascending  magmatii 
in  the  formal  i  When 

olac  Gundagi,  \  S    Wales,  I  found 
apparently    unalten  d    hornblende   n  i 
taining  cold,  with  dykes  containing  highly 
auriferous  pyrite,  1  naturally  inferred  that 
sh    veins   tra- 
I  heir  gold  contents, 
1. 1  the  country  rod 
itself.      It    appeared   to   me   thai    tl 
irregular    quartz    mi  i       B  '■>   ■ 

.   ( 'limes,  and   elsewhere  . 
and   that    s,,n 

terbedd  schists    of    W.    Australia 

and    Rhodesia,    largeh    owed   their  origin  to 
ses  w  hich  produced  thi 

losing  rocks  and  bid  iced 
structure,  etc.,  while  at  tl 
time  they  caused  metasomatic  changi 
rocks  themselves,  silicifying  .and  sol 
them.     1  believed  that  such  i 
often  largely  (shall  we  b 

contained    in   the   minerals  making   up   the 

rocks    ii  ,iid    that     their    mineral 

contents  might  have  the  same  or  g  a.  These 

re  old-fashioned,  n«.  do  ibt. 

I  to   I        B  pp  II   'lit    at 

\  i    B  en  d  i j  d    I ;  ■  '• 

larat    ill   the  d 

lered  thi  m 

■  '  il    e\- 

ploration  on  the 

. ,:    the    Hdlir  it    Il.t, 
should  sho  \  t  •  •  \ 
and  we  have 
limited 

with,  si  Most 

failures  iii  (I  p'h  iii  ,1  ie  to 

.   of  the  quartz  mike, 

Much    of    the    ii 
problem  is  due  to  the  use  of  f 
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shoot"  as  applied  to  ore  deposits.  When 
a  miner  in  Rhodesia  or  Australia  discovers 
an  outcrop  ol  j > a \  ore  lie  apparently  expects 
ir   to   extend   down   a   channel   towards   the 

earth's  centre.  Such  ore-sl ts  are  excep- 
tional. Ore  generally  occurs  in  patches  in 
the  plane  of  the  vein  at  various  distances 
apart.    .Many  mines  have  been  abandoned  in 

depth  not  because  the  fissure  / contained 

no  more  ore,  hut  because  it  is  rarely  that 
sufficient  capital  and  sufficient  optimism  are 
found  in  conjunction  to  ensure  a  thorough 
search  for  it  in  depth  and  laterally.  If  one 
could  suddenly  denude  many  abandoned 
fields  500  ft.  to  1,500  ft.  they  would  take  on 
a  new  lease  of  life.  This  occurrence  of  gold  ore 
in  patches,  commonly  (in  Rhodesia  aboul 
70  ft.  in  width  and  depth,  is  the  real  expla- 
nation for  much  of  the  absurd  nonsense 
written  regarding  secondary  enrichment  in 
solid  quartz  veins  and  the  disappearance  of 
gold  at  water-level,  which  lies  about  70  ft. 
down.  These  are,  h  iwever,  all  minor  mat- 
ters. I  have  already  stated  that  m\  obser 
vation  leads  me  to  lay  much  stress  on  de- 
audation.  I  should  first  like  to  remind  Mr. 
Riekard  that  even  his  younger  ore-bodies  of 
the  Sierras  and  Cordilleras  have  certainly 
suffered  far  more  from  denudation  than  he 
call  s  to  admit.  This  denudation  on  many 
■well-known  American  camps  has  amounted 
to  hundreds  and  thousands  of  feet.  I  have 
not  forgotten  reading  the  author's  eloquent 
and  interesting  description  of  these  forces  at 
work  in  the  San  Juan  region  ol  Colorado. 
Dhese  mountain  chains,  geologically  young 
though thej  maj  he,  bave  beeudeeph  carved 
by  the  hand  of  tin,-.'        <  me  question  al me 

my  ci  intention.  Fn  >ni  w  henci 
the  vast  deposits  of  detrital  minerals  that 
mark  the  course  of  the  valleys  traversing 
regions?  How  much  denudation  has 
the  Mother  Lode  region  suffered  where  ore 
even  now  persists  to  nearly  d.nOO  ft.'? 
When  we  corne  to  consider  Mr.  Rickard's 
own  "frightful"  examples  of  the  affects 
ol  depth  as  he  conceives  it.  we  find 
him  rni  even  less  firm  ground.  1  kl 
the  Tasmania  mine  and  district  very 
-having  worked  there  'I  he  rich 
ore-shoot  indeed  shortened  at  L,500  ft., 
hut    was    neither     bottomed     nor     became 

poor.       There    was    at     least     the    chance    of    it 

opening  oul  again,  and  no  engineer  would 
ha\  e  advised  its  aband   nmeni  had  there 

three  million  call  i 

per  d  i\   to  contend  «  i  h.     Admit  inc.  i 

.    that    depth    caus    I    Failure,    si      know 
I  hat    mining  was  started  on  the   verj    I 


oj    the    vein    system.      Thi 

smaller   ore   wins   in   the    "  Cabbage 
□aerate  to  the  west  and  if 

I  ion  j  how  the  vein  to  he  a  verj    I  Id  one       The 

rocks  enclosing  the  \ ,-i u  are  the  basement 
the  island,   and   have   underg 
1     which,    as    we    shall    see    later, 
amounts  to  thousands  of  feet.       Ihe  lode 
itself. is  cut  b  iring  deep-lead  some 

■100  ft.  deep,  filled  with  detritus,  from  the 
formation  in  which  the  lode  exists.  Denuda- 
tion in  other  parts  of  the  island  can  he 
measured  at  3,000  ft.  or  more.  If  we  state 
the  case  thus,  "  Man  started  minii 
Tasmania  lode  at  the  3,000  ft.  lev.l  and  I  El 
rich  ore  at  4,500  ft.  "we  are,  1  believe 
the  truth  than  Mr.  Riekard. 

Let  us  turn  to  Bendigo.  I  cannot  under- 
stand how  Mr.  Riekard  could  have  b 
blind  as  not  to  see  that  the  crucial  i. 
the  antiquity  of  the  i  re-bodies  ami  their  d(  - 
nudation.  Was  he  not  presented  «  hen  visit- 
ing this  region  with  impressive  evidences  of 
denudation — by  glacier,  river,  and  sea,  also 
ol  continual  oscillations  of  the  ground  level, 
and,  above  all,  by  the  immense  wealth  of 
detrital  gold  torn  from  the  ore-bodies  by  the 
hand  of  time?  These  were  deposits  traced 
back,  if  I  remember  lightly,  to  Miocene 
times,  when  large  areas  were  covered  with 
a  pr  babhj  marine  depi  >-it  much  resem- 
bling tin:  Rand  banket,  which  rivalled  it 
in  area,  and  who,,,:  remnants  Were  after- 
wards mined  from  the  hill  tops  as 
Cement  deposits  and  crushed  ill  mills'.' 
How  many  hundreds  or  thousands  i 
of  gold-bearing  strata  were  denuded  to  till 
the  old  river  channels  with  their  un,  icam 
pled  wealth?  I  do  not  remember  having 
read   any   reliable    estimate     from     Vi 

s  of  t  he  amount .  1  >enuded  ant  i  ■ 
, -lines  give  aii  inadequate  measure;  hut  if  I 
af  pr  ibabhj  1,500  to  2,000  ft  of 
strata  and  the  ore  deposits  the\  contained 
have  been  removed,  I  believe  I  am  in  rea- 
son.    In  the  greatesf  depth  on  these  fields 

there  is  no  evidence  that  the  t es  of 

:  at  i'  m  i  r  precipit  at  i<  m  have  beci  ime  less 
active,  ami  payable  or, '-hodics  have  been 
nr  at  4,600  ft .  Mi  dern  equip- 
ment alone  is  required  to  render  them  so. 
Apparent ly  some  slate  I, 
able  for  th    i  el  these 

in  depl h.     I 

put    the    facts    in    I  his     foi  m :     "  Man 

mining  a  ',111,' 

mined  ricl  id    at    nearly 

ind  scientific 

mining  called   a   hall    with     pay     ore    in     the 
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I  level  reached."  Similar  epitaphs 
tnighl  be  written  over  mosl  of  Victoria.  I 
know  of  one  zone  of  magnificent  reefs  with 
a  strike  of  miles  abandoned  at  Tun  f|    owing 

ilure  in  depth  '  !  The  world,  appar- 
ent ly .  badly  needs  a  geoli  gisl  who  will  coi- 
led dai  a  ol  bhe  n  tat  ioi  oi  denudation  ti 
ore  deposits.     1  can  only    lure  give  a 

mces,  and  suj  !  i       of  enquiry .     I 

nut.,  thai  i  lie  ancii  a\  Kewatin  Peninsula 
copper  deposits  have  been  mined  to  over 
.  000  it  iii  depl  h  on  a  foi  mat  ion  thai 
bei  n  ground  away  undi  r  tin  attacks  ol  the 
glacial  peri  "1  to  .mi  i  stent  that  defies  meas- 
uremenl       It    I  i  of    Porcupine 

persist  in  depth  it  will  be  only  because  they 

in  truth  deep-seated  in  origin  beyond 
any thing  -Mr.   Rickard     l       to  thini  about 
Let   □  "in..  ..I  the  in. .^t  pel 

m     known  occupj     regions 

where    denudatii  m    has    I..  en    less    a. 

( lonsidi  i   Butte,  Mysore,  Kalg 'lie,  \  a 

City,  .M  Lnas  <  reraes,    Udahbut  and  Chat 
Towers.     Even  in  much   denuded  Cornwall 
tin  ore  is  mined   from  3,000    ft.    in    dept  h 
I :, .  .ip  1 1 1 i. ■  gei  logi  its  and  engineers  repi 
on  mines  have  almost  et      i  !.     neglected  this 
important   matter.     Lei   me   give  one 

insta draw  n  again  from  my  nal  ive  island 

We   I. M'  >w    from   bhe    Linari  -  disti  id  .    Frias 
Silver  Mine,  and  many   othei   districts  that 

silver-lead  ores  n  I  I     2, ■  -  3,000 

ft.  in  depth  as  we  know  it .  The  silver  lead 
lodes  ot  thi  Zeehan  Dunda  Beld  occui  red  in 
sum.'  -.I  the  . Idest  n n  li  in  Tasmania  in 
and  ash  beds. 
( in  a  jectii  'ii  fn  im  VV.  to  E.  we  have  firsl 
the  sea,  then  the  granite  ol  Mt.  Seemskirk 
ii:  ing  ill" .in  2,000  ft.,  then  the  n >cJ  <  n 
taining  thi  i  ire  veins  oi  thi  field  abi  mt  .s;  N  i 
I'l .  al..i\ .■  sea-le\ el  in  a  bell  about  10  or  15 
miles  wide,  of  which  Zeehan  itself  was  the 
richest  part .  The  hardi  i  schists  and  con- 
;  or  more  to  Ml 
Dunda   .    sink  again,  I  o   form   the 

ma  of  mountains        Mt 

him. las  is  capped  by  an  outlier  ol  the  dia 
base  sheel    which   covers   the  centre  of  the 
isl  i n. I.  and  ili is  gives  an  obvious  an. I  reliable 
in.  lira  t  lull    ..I    thi 

in   i    the   surrounding  district    ha 
which     is    between    2,000    and    8,000    it. 
Unfortunately    these    rich    silver-lead    veins 
I. ...in      almost    unproductive    at    a    depth 
ol    about    500    ft.,    carbotiati    "I    iron    gan- 
gue    replacing    the    galena,    and    the    pros- 
perity     of     the     field  ■  i 
Tu  eh  etree  -  and  Ward,  G<  vernmi  nt  G 
gists,   were  ordered   to  report   on   the   field 


and    the    probabil  re    bi  ing    t.nmd 

in  depth  again.  In  this  report  oni 
presented  with  many  ingenious  theories; 
hut  the  writers  have  been  pitifully  blind  to 
tli.  vast  panorama  of  stupendous  denudation 
i  befi >re  I heii  ey  es  Phere  is  no  doubt . 
as  they  admit,  thai  the  mineralization 
early  origin,  "yet  tl  ii  m  so  nl>\  ious  is 

fed.     [  believe  1  hat  here  we  havi    a 
where  mining  started  at    the    2,000    ft.    or 
3,000  ft.  level,  which  itself  accounts  for  dis- 
appointment  in  depth.     On  this  field  occur- 
red   an    mi  '  I  ■  Si  a.  :    I  il'V   (III  ic  ll- 

ment  of  ore  by    the  removal  ot   the  -  luble 
ie  mineral  (siderite)  by  meteoric  water, 
and  there  was  some  evidence  of  solution  and 
L'edeposil f  I  h  elf. 

Turning  to  South  Virica,  any  visitor  to 
Rhodi  sia  must  m  ite  I  hal  the  country 
suffered  enormously  from  denudation.  1 
think  it  easily  proved  that  mosl  of  the  mines 
are  working  on  the  very  i  ots  of  the  veins  in 
the  remnants  of  denuded  schist  belts.  This 
fact    aloi  Lints  for    many     failures    in 

depth.     In  ili.    low  er  ly  ing  districts  denuda- 
tion   has   been    hea  \  ier,   and   the   results   in 
,!.  pi  h   st  ill   worsi  ,      Must   of  the  ore-bi 
arc  old.     The   low    country    district-  ot   the 
ml  come  under  the  same  head. 

Turning  uow    to  t  he  problen  Wit- 

Water-land.     \li.     I J  ickar.l .    owing    I"    lack    ut 

local  knowledge,  deals  with  the  question  oi 
ore  in  depth  in  a  somewhat  one  Bided  man- 
n,  ,      Be  apparei  i  s  ii  pn  ved  t  hat 

these  deposits  owe  their  origin  to  ascending 
matic  waters.     If  thi    placer  theory   bi 

the  hi ii.  ,  and    I    note  that   the  learned 

( .  ivei  imi.ni   ( ieul.  igisl  I   ans\  aal  in- 

clines to  that   belief,   Mi .    Rickard   is    >ut   of 
court                  for  in  that  case  unless  the  hue 
d.  positi i   tin    detritus  was  from 

X.  to   3   .  and  there  is  nothing  to  indicate  this. 

depl  I.  pi  i  '  can  havi  n  influence  on  thi 
gold  contents  of  the  "  n  efs  ".  Theri 
difficulties  in  holding  the  placei  theory  :  but 
underground  experience,  especially  in  the 
Far  East  Hand,  forces  one  to  consider 
modification  of  it.  As  an  example,  one  finds 
there  lying  on  the  slate  an  isolated  patch 
or  pocket  ot  pebbles,  with  no  sign  that 
anything  Ii  idinj  b  it  raied  a  channel 
for    mineralizing    solut  ii  >ns.       Yet    then 

ni  two  things  I  am  cer- 
tain (even  if  the  theory  that  these  beds 
were  mineralized  by  ascending  radosi 
water-  he  true),  the  bed  ren  not 
mineralized  in  iheir  present  position,  and 
they   were  not   mineralizi  .1  after  the  enclos- 

lidified  to  quartzites  and  I  hi 


I 


pebble  beds  to  conglomerates.  In  other 
word-,  the  silicification  of  the  Witwaters- 
rand  formation  ma\  have  accompanied  bul 
did  i)i a  precede  mineralization  of  its  ore- 
bodies.  It  seems  to  me  that,  in  considering 
problems  such  as  these,  most  extraordinary 
ideas  arc  held  b}  people  who  should  know 
bettei  of  the  penetrating  powers  of  mineral- 
ing  -  lutions  in  more  or  less  inert  unfrae- 
tured  and  solid  rocks.  It  seems  to  me  that 
a  stnd\  of  ore-bodies  formed  from  ascending 
waters  shows  there  must  be  violent  fractur- 
ing of  the  rock,  or  the  constituents  of  the 
rock  must  be  readily  attacked  by  the  solu- 
tions. It  seems  also  that  these  conditions 
did  n- i    exist   on  this  field  after    the    rocks 

lidified  and  in  their  presenl  | 
I  know  ]i  irtions  of  the  Rietfontein  Aline  inti- 
mately, ami  -Mr.  Horwood's  theory  that  the 
banket  beds  were  mineralized  in  situ  through 
■  i  _  ney  of  diabase  dykes  simply  amazes 
aae.  It  i-  plainly  written  there,  ami 
all  over  the  Hand,  just  what  minerali- 
zation the  dykes  were  able  to  effect. 
Pyrite  in  the  dykes  and  from  the  dykes 
is  coarsely  cubical  and  is  easily  recog- 
nised. The  vapours  and  solutions  from 
the  dykes  have  onlj  succeeded  in  introduc- 
ing barren  quartz  veins,  with  perhaps  some 
copper  and  iron  pyrite,   into  the  very  local 

Eracl s  made  b\  the  intrusion  of  the  dyke 

or  the  faulting  that  preceded  il,  and  also 
along  bedding  planes  generally  under  the 
Inf. i  the  banket  beds  for  a  few 
feet  they  have  introduced  cubical  pyrite, 
with  galena  and  zinc  blende  occasionally, 
Imt  fur  a  very  limited  distance.  Occa- 
sionally   there    has    been    some    re-solution 

a  gold  contents,  and  in  exceptional  in- 
stances replacements  .if  pebbles,  but  this 
is  local  and  limited.  They  have  mineral- 
ized and  darkened  the  quartziti 
Impregnated  them  with  pyrite  for  a  dis- 
l  at  most  10  ur  15  ft.  from  the 
contact.  It  is  most  plain  that  the  dykes 
have  utterly  failed  to  bring  about  am  . 

or  extensive  mineralization  of  tl nclosing 

COCks,  and  this  of  course  is  exactly  what  one 
would  expect  in  these  hard  dense  forma- 
tions. The  relation  of  dykes  to  faults  and 
faulted  isolated  areas  of  reef,  especially 
noticeable  in  Rietfontein,  renders  the  im- 
possible -till  more  impossibli  .  If  ascending 
solutions  broughl  th<  gi  Id  infc  I  be  banket 
and  quartzites,  it  was  when  one  was  ol  the 

i  ney    of    the     I  >wj  ka    e  m< 
(i.e.,   pebbles   cemented  bj    sandsti 

sapable  of  being  broken  apart  by  thi 

mmI  the  other  w  as  a  sands!  mi 


enclosing  the  ires      1 1  i  i  ■•  ■ 

tion   is  sound,   the    question  of  depth  as  it 
appeals  at  present  assumes  another  aspect. 
Other  questions  press  for  discussion.     Ad- 
mitting   that    in    certain    area-    then 
marked  fall  in  productivity  iii   "depth,"  we 

need  to  ask  to  what   exl  "it    lias  the  size   and 

distance  apart  i it  the  reefs  themselves  or  a 
in  pebble  contents  affected  their 
economic  exploitation.  Mr.  Packard  in- 
stances the  Village  Deep  Mine.  \ 
of  the  banket  bodies  from  the  surface  shows 
reel  bodies  in  all  reefs  from  the 
Jubilee  to  the  lower  portion  of  ihe 
Village  Main  Reef  Mine,  with  the  Main 
Reef  close  under  the  Leader,  thus  form- 
ing large  stopes  and  allowing  cheap  min- 
ing. 'Below  this  the  South  Reef  nearly 
dies  out,  the  Alain  Reef  falls  away  from  the 
Leader,  thus  becoming  unworkable,  and  the 
Village  Deep  had  to  work  mainly  one  reef 
only.  Jn  the  deepest  levels  of  the  Turf  sec- 
tion at  4,000  ft.  it  is  reported  that  the  con- 
ditions on  the  outcrop  tend  fco  repeat  them- 
selves, and  the  published  value  of  the  ore  is 
coed.  The  ore-body  from  which  the  Cinderella 
Deep  mined  otic  million  pounds  worth  of  gold 
at  about  4,000  ft.  in  depth  is  certainly 
a  poor  instance  of  impoverishment.  The 
value  of  the  ore  was  equal  to  anything  on 
the  outcrop,  and  very  rich  ore  was  ofti 
with  carrying  visible  coarse  gold.  The 
caus  of  the  shut  down  were  not  due 
to  the  grade  ol  ore.  At  nearly  t,000  ft. 
in  the  Brakpan  Mine,  round  No.  2  shaft, 
occurred  a  magnificent  ire-bod.^  of  a  value 
of  about  tin-,  over  8  ft.  to  16  ft.  in  height. 
Few  finer  stopes  have  been  worked  on  the 
Rand.  In  the  Rand  Collieries  at  -2.900  ft. 
visible  gold  was  more  common  than  in  many 
outcrop  mines.  The  Geduld  Mine  has 
a  phenomenally  rich  ore-body  in  one 
stope  at  about  2,500  ft.,  from  which 
over  5,000  oz.  were  added  to  reserve  in 
a  short  time.  Rich  ore  with  coarse  gold 
is  common  in  all  these  mines.  I  have 
seen   nothing  to  suggest    that   depth   has   had 

.in     influi  mce  on  the  depi  isii  i I  i  a 

\lr.   Rickard  w  ill,  of  course,  be  tempted   to 
reply  that  he  does  not   di  nj    I  hat 

CCUr    at     SUCh    depths,    but     thai     a     is 

well  known  thai    of  the  area  of  I  hese  mines 
onl\  about  50     of  I    i  ible,  and 

that   this  alone  shows  the  effect   <  >f  depth  in 
patchiness  of  ore.     'I  o  anyone  know  ing  the 
conditions,    -neb    an    argument    is    without 
as  a   i-  ob\  i  ii-    I  rerty  of 

such  areas  is  due  soleh    to  irregularities  in 
I  he  pebbles  and  their  size.  This 
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cannot .  ol  coursi  .  be  due  ti  i  dept  b.     Wher- 
ever   the    normal    ore-body     of    lai 
medium-sized    pebbles  exist    there    I 
is  to  be  found.     Poor  areas  mean   pinched 
reef,  or  small  pebbles,    a    bare    contacl .    oi 
"  bastard  "    reef.        Tin 

re  simply  runs  ol  larger  pi  bbles.     It. 
as  seems  reas  mabli     in   the 
(assuming  these  beds     •  ilized   by 

ascending  solutions)  the  falling  off  in  value 
should  be  rather  gradual  as  pressure  and 
temperature  increase  with  depth,  then  all  I 

state  is  thai  in  some  districts  of  the 
Rand  the  curve  is  so  flat  as  to  be  unappreci- 
abli    at    1,000  ft.     Carbon,  a  1  by 

Mr.    Horwood  occurring  Rietfontein 

\  ,t\  commoi  '    •   East 

Rand,  and  far  from  dy  I 

One    other    consideration    r<  main;     t>     bi 

dealt   with.       Assuming  the  "ascensional" 

to   be   correct    and    that    the  "reefs" 

I  1 1     failing    in    value    in    depth 

along     a     curve     which     may     be     steeper 

mi  districts  than  in  others,  we  might 
asli  .  What  denudation  liavi  the  i  >n  bodies 
suffered,   and  at  inal  depth   below 

i  he  surface  \\  as 

i    Deep   and   Turf    Mines   form 

:.  1  do  not  remember  that  any  compet- 
ent l  :  ■  this. 
Denudation,  we  know,  has  been  great  in  this 
u  atei  shed,  as  tin  I  ii  mat  i(  ins  pn  i\  e. 
No  one  belli  i  tl  I  fchesi  >n  dep 
are  not  ancient  Ri  perse  fault  ing  no  doubl 
gives  us  some  inadequate  measure  ol  this 
denudation.  Th  illed  N  Reef  of  the 
Kost  I  ietary  M  ines  w  Inch  cuts  out 
the  fault    at   about   600  ft.    vertical  was 

:,. ,  ,|  pubt  sup.  rimp  ised  -  n  the  i lutcn >p 
ni   the  Main   Reef,  ami  there  are  other  re- 
verse faults.      \  m  this  data 
v  ould  be  800  ft     ti    I  ",!l>  ft       If,  as 
certain,    the    Riet  fonti  dow  n 
t In-, ,v,  n    portion   of  ' it hei  \>  ise  denudi  d    Main 
Reel  series,  denudat  i<  m  must  have  ren 
far  more  than    1,000  1        1 1   we  estima 
.•it  2,000  ft.  we  will  not  he  guilty  of  the  use 
nl  too  much  geological  imagination,  and  we 
are   able   ti     present    Mr.    Rickard   with  an- 
other instance  "I  >  ich  ore    being    found    at 
c.niin  it     \  ert  ical  from  the  sui 

Mi  ire  e\  idence  could,  I  am  sure,  easily  be 
preset  w  t  hat  Mr.  Rickard  lias  laid 

far  too  much  stress  on  the  influence  of  depth 
per  ne  in  hindering  t  he  fi  n  mat  ii  in  ol  ore, 
:ind  has  p  little  attention  to  the 

nction   of  denudation  in  removin) 

In  conclusion  I  should  like  to  ask  is  there 
any  km  m  n  chemical  n  nsi  m  nrli     the  i  res  ol 


gold,  silver,  lead,  and  copper  should  be  n 
difficult   to  precipitate    from    hot    solutions 
under   great    pressure    than,    say,    those   ol 
inc,  and  arsenic. 

Mr.   Edgar  Pam     rice-President       I   did 
really    intend  I      make  any    remarks  on 
this  paper  when   I  can  night .  be- 

cause I  felt,  after  reading  it.  that  it  would 
not  !"•  fair  to  discuss  a  most  carefully  writ- 
ten scientific  paper  without  having  given  a 
considerable  amount  of  time  »n«i  stud 
the  subject,  and  my  only  object  in  rising  is 
tn  support  the  vote  of  thanks  to  Mr.  Rickard 
■  ing  us  the  opportunity  ol  printing  this 
paper  in  our  Journal,  and  ol  listening  to  the 
introduction  which  was  read  to-night.  It  is 
probably  one  ot  the  up, si  scientifically  writ- 
ten papers  which  has  been  published  in  the 
mining  world  for  a  considerable  period.  I 
believe  a  plan  was  made  by  Mr.  Man 
with  a  view  to  showing  the  values  of  the 
Witwatersrand  mines  at  various  depths  and 
us  points  along  the  strike,  and  it  would 
be  very  interesting  if  we  could  gel  a  copy, 
as   the  compiler  bad   faciliti  rma- 

tion  at  bis  disposal  which  we  as  individuals 
have  not.  1  am  not  in  any  way  attempting 
to  burke  discussion,  but  for  the  reasons  I 
have  mentioned  I  regret  that  I  cannot  con- 
tribute to  the  discussion 

Mr.  H.  Meyer  (Member  of  Coum 
We  can  regard  it  as  a  great  privilege  that 
we  are  able  to  produi  ii  our  Journal  Mr. 
mi's  paper  on  the  "  Persistence  ol  <  >rt 
in  Depth."  The  paper  roust  be  of  the 
greatest  interest  to  mining  engineers  all  over 
the  world,  as  I  venture  to  say  that  few  would 
i  are  ti  i  deal  wit  Ii  so  ci  intent  ii  ius  a  sub 

tally    as    n    di  al  ■    a  ith    evi  n    field    ol 
mic  import  mice.     We  here,  «  It"  have 
foi  the  st  part  spent  th<  i  use- 

ful   i  areers    on    the    \\  it  w  atersrand, 
naturally  turn  to  that  part  of  the  paper  whioh 
deals  w  it  Ii  the  foi  tunes  of  tl  Mr. 

Hi,  Lard.  I  think  you  will  agree,  dooms  us 
to  comparatively  early  extinction,  and  illus- 
trates his  views  by  calling  attention  to  the 
results  obtained  from  the  deepest  n 
viz.,  the  Cinderella  Deep,  Simmer  Deep, 
i     and  \  illage  I  >eep      Hi    also  quotes 

II     II     Webb  "ti  tl xperience  gained  from 

the  mines  ol  «  hich  he  was  I  Engi- 

neer, i.<   .  quoting   the  words  "ourexperi- 
,  hi  ,•  ol  our  mines  "    This  appeal's  t"  mi   bo 
be  generalizing  on  a  basis  ol  particular  at 
\\  e  have  on  I  hese  fields  a  strike  ol  fift 
miles,  with  mines  of  varying  values,   .and  it 
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must  be  obvious  that  a  thoroughly  scientific 
Statement  on  the  subject  under  discussion 
would  entail  a  most  elaborate  investigation 
and  the  collection  of  a  mass  of  figures  and 
data..  1  am,  therefore,  afraid  that  al  this 
meeting  no  one  will  In-  able  to  contribute 
anything  which  will  be  of  real  value  as  a 
contribution  to  the  discussion  of  the  paper. 
Further,  do  individual  member  ran  properlj 
deal  with  this  subject,  as  it  involves  s.>  mam 
different  interests.  Mr.  Rickard  calls  on 
Mr.  Marriott  to  "  make  good."  1  am  afraid 
it  would  he  necessary  to  appoint  a  Commis- 
sion which  would  have  access  to  all  data 
before  any  definite  result  could  he  obtained. 

It  is  quite  possible  to  sell  i  I  definite  areas 
on  the  Band  where  values  have  decreased  n: 
depth,  perhaps  not  in  a  regular  manner,  hut 
nevertheless  on  the  whole  The  reef  bodies 
are  cunt-'  "persistent,"  hut  they  do  not 
yield  the  same  profit  as  nearer  the  outcrop. 
On  the  other  hand,  the  opposite  has  happen 
ed.  I  will  take  a  few  instances  to  emphasize 
my  point.  At  the  Durban  Roodepoort,  for 
many  years,  the  South  Reei  onlj  u  as  work- 
ed. This  was  quite  rich,  and  there  is 
a  tendency  to  measure  the  productivity  of 
a  mine  by  its  palmiest  days.  Of  late  years, 
the  Main  Reef  has  been  eonsistentlj  mined, 
and  its  value  is  lower.  The  eventual  grade 
of  this  mine  will  be  the  average  of  the  two. 
The  I 'urban  Deep  mines  both  reefs  at  the 
same  time,  and  therefore  has  a  lower  grade. 
Coming  eastward,  I  believe  that  tic  deeper 
portion  of  the  Consolidated  Langlaagl 
good  as  the  outcrop;  the  same  applies  to  the 
Consolidated  Main  Reef.  Coming  to  the 
Central  Rand,  there  is  a  rather  wider  varia- 
tion, and  in  mam  cases  if  appears  that  tic 
deepei  mines  of  the  bar  East  Hand  are 
lOOrei        This   is   based   on    definite     results, 

but   there   are  g I   reasons   which    perhaps 

quite  apparent  at  first  sight 

In  the  early  historj  of  these  fields,  the 
>  icpenses  of  mining  were  very  high;  it  was 
the  object  of  every  manager  to  produce  the 
highest  yield  possible,  and  the  period  could 
lie  described  as  one  of  "  ultra  selective  min- 
tfost  mines,  even  in  those  days,  were 
two  re,  f  mines  and  somet  imes  three,  but  the 
best  reef  was  invariably  selected  for  exploita- 
tion, and  the  others,  after  a  small  amount  of 
prospecting,  wen'  left  to  the  successors.    We 

are  the  successors.  The  Outcrop  mines  are. 
therefore,   always   considered   on   the   basis  of 

their  best  days,  but  all  of  you  know  thai  the 
reefs  left  behind  by  our  predecessors  have 
been  successfully  dealt  with,  and  the  pro 
ductivity   per  unit  of  area    has  been  largely 


increased.     The  a\  erag     gradi 
naturally   much  1<  w  er 

In  the  ease  of  fche  deep  levels,  the 

dure    adopted   ill    the   outcrops   has   been    im- 
possible and  uneconomical     W  e  ba  \ 
fortunate  in  reducing  th    i  pei  al  ing  o  '-I  s  b; 
better  and   more   economical    plannii 
properties  are   larger,   and   in   most   ci 
lie-  been  found  the  best  policj  to  mine  sys- 
tematically.    I  do  not  wish  at  this  stage  to 
discuss  tin-  question  of  selective  as 
wholesale  nnning:  it  is  so  entirely  dependent 
on  the  particular  conditions       It  is  scarcely 
necessary  for  me  to  remark  that    no    man, 
with  his  eyes  open,  deals  with  ore  thai  cart 
not   show  a   profit   under   the    conditions   ol 
working.      But  the  final  result   is  that   wi    "■ 
gradually  obtaining  an  average  yield  which 
hits  not  yet  been  determined  except  f<  rat    ■ 
i  if  the  outcrop  mines. 

Generally  speaking,  from  m\  own  expert 
enee,  I  find  that  the  rich  sections  of  our  out- 
crop show  some  persistence  in  depth :  if 
the\  do  not  indicate  the  same  richness  they 
are  still  quite  profitable,  and  the  engineer 
here  is  faced  more  with  the  difficulty  of  deal 
ing  with  high  temperature  and  heavj  pres- 
sure than  with  the  persistence  of  values.  In 
these  brief  remarks  I  am  unable  to  deal  with 
no.  specific  figures,  but  merely  wish  to  point 
mi!  a  few  peculiarities  of  these  fields  as 
compared  with  others  where  perhaps  the 
facts  arc  'more  obvious.  When  fuller  de- 
velopment has  taken  place  on  the  bar  Easl 
Rand,  it  may  be  a  matter  of  surprise  to  the 
author  of  the  paper  that  better  results  arc 
obtained  at  depth  than  from  the  outcrop. 
So  far.  the  tendency  appears  to  be  in  ill 
direction,  [n  closing  these  remarks,  I  would 
call  the  author's  attention  to  the  fact  that 
the  Village  Deep  is  not  the  deeper  portion  of 
bhi  lii  reira  1  >eep  nor  of  the  Ferreira  it  is 
fche  deep  of  the  Salisbury  and  Jubilee  and 
Village  Main  Reef  ( lompanies. 

Mr.  L.  W.  Macer  (Associate):  The  ques- 
tion of  the  persistence  of  ore  in  depth  is  of 
peculiar  interest  to  South  Africa,  and  a 
study  of  South  African  ore  deposits  pro- 
-  ides  useful  data  for  the  general  in 
tion   of    this    important    subject  I    refi  I 

more    particularly    to   the    bedded    gold   on 
occurrences   of    the    dolomites   of    Pilgrims 

■  I    to   il onglomerate   ores  of  the 

Rand,    the    similarity    of    origin    of    which 

Seems    Capable    of    demonstration. 

Primary   source    oj    nu  tallic    constituents 
'  in    assuming    I  bi     earth    to    havi 

been   one   a    glol i    molten   matter,    tie 
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density  of  which  increased  towards  its  cen- 
tre, mining  engineers  have  also  taken  for 
granted  thai  tin-  increase  in  density  was 
due  to  a  concentrati .1  the  beav3  metal- 
lic elements  towards  the  earth's  centre, 
and  that  from  such  profound  depths  the 
ore  deposits  were  derived.  Hence,  it  was 
assumed  thai  increased  values  ought  I 
met   with   in  depth. 

\Fr.  Rickard's  papei  gives  an  honourable 
burial  to  a  theory  which  may  be  safelj  pro 
nounced  dead,  but  the  question  still  re- 
j  as  i"  what  extent  mineralizing 
ble  to  draw  upon  the 
metals  of  the  central  core,  or,  indeed,  if 
any  connect  i<  in  has  ever  existed  bet  n  een 
bhis  central  storehouse  and  the  ore  bodies 
as   we   exploit    them   to-day. 

In  the  Pilgrims  Rest  district,  although 
in  man 3  ca  -  enrichment  occurs  in  the 
vicinitj  oi  igneous  intrusions,  either  in  the 
form  "I  rich  vertical  leaders  or  enrichment 
of  9a  i  reel  near  d\  kes  and  intrusn  e  sills. 
I  have  nevei  been  able  to  find  evidence  of 
gold  having  been  segregated  from  such 
ous  bodies.  <»n  the  contrary,  I  have 
not  iced    t  hat    the    gold    seems    to    ri  ach    its 

greatest   concentrat al     l  ista  ace  -  oi    From 

feet  to  Iiiii  it.  from  such  dykes.  F 
have  further  observed  in  the  case  of  ore 
depi  isita  near  sills,  I  hal  di  pi  '-its  i  a  mag 
netite  often  i  iccur  mi  ire  or  less  in  contact 
with  igneous  rock,  but  where  the  mag 
netite  is  unaltered  it  is  devoid  oi  gold. 
Where  altered  partially  or  entirely  into 
limonite,  1  have  found  it  to  conta  in  mi  ider 
ate  valui  -.  and  «  here  similar  iron  com 
pounds  occur  a    few    feet    above   such   sills 

the    gold    content    incvea  ■    .     coppei     

pound  nd    mineralization    is   gener 

ally    more    pn  m ci  d     Thi 

appear  In  indicate  that  the  origin  of  the 
gi ild  was  nut  in  the  igneous  rock,  Ian . 
nevertheless,  that  conditions  were  pro- 
duced bj  such  intrusion,  favourable  t"  the 
concentration  ol  ore. 

I  therefore  assume  thai   all  such  deposits 

ulating     aqueous 

solutions,     whose     movements     have 

stimulated     bj     these     igneous     intrusions, 

ind    that    the   degree   ol    concentration    of 

ui   ,    deposits    depended    upon 
n  mount   ui    solut  ion    « liicfi    passed    tin 
the  precipitating  zone,  this  in  turn  depend- 
.1    upon    the    violence    ol    the    circul 
produci  'I  bj   the  pn ix imitj   i .1  t he  erupt i\ •■. 

That   ore  deposition   has  occurred    in  the 

absec  notably    in    the 

o     Fields    "I     New    Zealand,     is    well 


n,   but    it    i>-   cot  I  hat    power- 

ful downward  circulation  might  be  induced 
in  an  area  ol  sedimentary  rocks,  by  a  corre- 
sponding   upward   circulation    in    some 
taut  district  of  igneous  activity,  the  di  | 
tin n  aded    upon    the 

i    nature  of  the  country  rocks  in  the 
two  districts.     The  necessary  energy  n    ; 
also   be   deri\  ed    fn  ma  m  ous 

similar    to    basement    granite    <,i 

Transvaal,    which,    although    i led    at    the 

time  tin-  younger  sedimentary  strata  were 
deposited,  still  had  the  energj  to  erupt  its 
linn.-     ha>.  us     in     the     forn 

diorite  or  diabasic  intrusions. 

I'la     remarkable    similarity    existii 
tween    the    Pilgrims    Rest    district    and    the 
Witwatersrand   in   regard   to  the   proximity 
..(    igneous   rocks   is   shown   mi   the  sections 

d      In    let... 

In  considering  the  origin  of  the  metallic 
content  5  <  A  circulat  ing  solutions,  t  he  p 
bilitj    ol    derivation    from    profound    depth, 

I  think,  can  he  dismissed,  tor  it  not,  w< 
would  he  resuscitating  a  theory  already 
defunct .  I  therefi  ire  assume  I 
metallic  contents  were  primary  constitu- 
ents ol  the  outer  en,  and 
Wei.  extremely  finely  disseminated,  il  not 
molecularb  [ghoul  this 
solidified  igneous  shell.  Subsequent  de- 
nudation ol  the  igneous  shell  would  not 
necessarily  have  affected  the  distribution  of 
met;  Is,  although  it  is  |iossihlo  they  may 
have     followed    the    basic    silicates    which 

appear    to    have    an    ait i    and 

gih  i  r.  Til'  ore  depi  isii  ing  si  Jut  ii  >ns  ha\  • 
resulted  from  the  interaction  of  an  aque- 
i  his  atmosphere  and  the  hi  and  inti  ri<  ir  oi 
the  globe  'I'lie  principles  oi  the  action  ol 
the  resulting  subterranean  waters  have 
il.l\  explained  bj  Van  Hise  and 
Posepi  ill    I    tin, I   in i  support   amongst 

the    oi  in    the    Transvaal 

the     1  lle.ilA     ol     t  hese     W  lit.   Is     tor    t  I n_ 

the    metals    in    solution,    namely,    that     th.;. 

have    been     introduced    directlj     from    the 

1-      C.'ks. 

I  il..  ii. it  dispute  that  the  ejseous  emana- 
tions from  intrusives  maj  have  been  n 
contributing     and    secondary     influenc 

.11.  ial  enrichment.  This  would  natur- 
ally    he     s. .,     seeing     that     inl  rush  es    are 
.ll\   the  basic  i» irl i< ms  oi  the  ma ( 
st.iit   tow  Inch  thej   have  contributed 

is,    I    think,    i '  lat  i\  ely    \  erj    small. 
"Some  Princf  lea  Controlling   the  Deposition 

111-,'.    /,,i,e.   A    I     \l    I     ,i 

•    I    VI  .. 
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Depth     to     which     ore    concentraiion     by 
aqueous  solution  is  possible. — It  is  obvious 

that  a  limit  must  be  reached  at  which 
temperature  would  prevent  the  existence 
of  solutions.  Although  this  point  would 
not  he  reached  until  the  water  was  disso- 
ciated, even  such  a  depth  would  not  be 
greal  compared  with  the  radius  of  the 
globe.  It  is  extremely  improbable  that 
capillary  action  would  introduce  water  to 
such  a  depth  that  dissociation  would  occur. 
It  is  also  probable  that  the  lowesl  point  t<> 
which  water  can  penetrate  is  the  zone  of 
solution,  seeing  that  at  no  great  depth  the 
si >1  \ fur  action  of  mineralized  waters  would 
he    -ii    accentuated    by    heat    and    pressure 


be  due  solely  to  the  differeni  natures  of 
the  original  rocks  which  have  been  re- 
placed. 

In  this  connection  it  may  he  remarked 
that  the  conglomerate  beds  may  not  have 
originally  eunsisteil  of  pebbles  of  reef 
quartz,  hut  that  their  present  nature  mix 
In  due  to  subsequent  silicification  of 
material  of  miscellaneous  description.  It 
is  certainly  difficult  to  imagine  any  deposit 
.a  crystalline  quartz  sufficiently  extensive' 
to  have  provided  the  material  fur  all  these 
beds. 

The  comparative  extent  of  the  conglom- 
crates  and  of  oilier  Transvaal  bedded  ore 
deposits. — The    extenl     to    which    the    two, 


/.,,',  nVT.:0:,-';V. 
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that  fne  effect  of  any  precipitant  would  he 
neutralized  by  an  immediate  re-solution.. 
The  conditions  for  effective  precipitation 
therefore-  appear  to  exist  relatively  near 
the  surface,  and  probably  extend  hut  little 
below  the  depth  at  which  water  would  boil 
at  atmospheric  pressure.  It  is  therefore 
apparent  that  ore  bodies  in  steeply  inclined 
tissuivs  cannot  continue  to  great  depths, 
whilst  no  such  restriction  applies  to  ore- 
bodies  which  are  replacements  or  minerali- 
zations along  the  bedding  of  sedimentary 
Mich  a-  the  conglomerate  reefs  of 
the  Hand  and  the  bedded  reefs  of  Pilgrims 
Rest,  the  origin  of  which  is.  in  my  opinion. 
identical.  The  mineralogical  diffi 
existing  in  these  two  occurrence-  appeal    to 


reefs  have  been  exploited  towards  their  dip 
is  shown  in  the  diagram,  and  in  the  case  of 
the  I  In  tu  reef  some  of  its  richest  chutes 
have  been  encountered  at  the  extreme  dip, 
namely,  in  the  Clewer  Mine,  or  at  a  distance 
of  six  miles  from  the  original  outcrop.  In 
comparison,  the  depth  to  which  the  Main 
Ri  ef  -erics  has  been  exploited  i-  slight. 

The     relative     position     of     the     eruptive 
from    which    the    mineralizing    solutions    de- 
rived their  energy,  and  not  depth,  n 
appears  to  he  tin-  determining  factor  in  the 
existence  of  payable  or i  the  Rand. 

s,  ,  ing    t  li.it    ore   deposition    can    be    de- 
monstrated   to    he    a    feature    of    the    earth's 
extreme   outer  crust,    Mr.    Rickard's   advo 
ij     lateral    prospecting    is    ob 
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•soudcI   as   a   generalization,    bul    as    far  as 
Afri-'  I    deposits    at  led    ] 

think   that  the   prospector  either 

the    "  lateralist  "or  ..d\  ice 

will    waste   much    time   and   money    ui 

is  also  guided  by    a    study    ot    possible 
sources  of  the  ore  he  seel  s,  and  oi  thi    | 

itinerary  of   thi  to    which 

-ii'  li  ,  .1  e  ow  es  ii  -  preseni   po  ii 

The  President  (replying  to  a  question  by 
Mr.  I-'..  J.  Laschinger) :  The  paper  was  sub- 
mitted, according  to  a  long  standing  an 

.  before  i  be  two  societ  ies,  bul  instead 
of  being  submitted  simultaneous!.';     as 

■  in     it  w  as,  •  -ii  account  i  ii  t  he  w  ar,  de- 
layed in   presentation  here.        Undoubtedly 
;      '  replied  t<  some  "t  the 

discussion  which  took  place  in  London,  be 
will  also  replj  t"  an;,  discussion  before  tins 
III'  .nil  hor,  as  «,•  all  claim  to  be, 
is  a  seeker  alter  scientific  truth,  and  I  think 
:  liat  anj  thing  t  hat  will 
tend  t'>  I  ring  out  tacts  will  be  welcomed  bj 
him,  even  should  matters  dealt  with  in  his 
replj    '    !  ached  upon  here.    The 

paper  will  he  open  E  r  discussion  before  this 
si  i  t  here  is  t  ime 
for  any  further  facts  and  tiu'nres  to  he  suh- 
mitted,  after  which  Mr.  Rickard  will  doubt- 
less replj  in  due  course.     We  are  including 

111    t  lie    Joii  -  LSed   fl  'I'lll,     El  'l'    t  he 

benefit  of  our  membei  I   !  he  discus- 

uhmitled   in    I. iii' 


Disru  "    (he  1  nstii "  lu'ti  of  Mining 

•  mil    Metallurgy,    I  ondon 
The   President    (Dr.    I'     II      Batch)   said 

that   the  subject   ot    Mr.    Kiekard's  paper  was 

life  of  most   mines  was  chiefly  determined 
by  the  downward  limitat ion  of  the  oreb 

■  expl 'fat  ion  and  ;    m  of  w hich 

J  ins  enei 
Strange  as  it  might  appear,  it  was  not 
always  easy  to  ascertain  from  the  published 
retui  us  df  a  mine  w  bether  the  average 
metallic  content  of  an  on  bodj  was  dimin- 
ishing   or    ll'.t    as    depth    was    attained. 

tmprovi  in.  nis  in  (I,,,  methods  of  mining, 
of  handling  and  of  treating  the  ore  were 
continually  i   duction    in    the 

working  cost  of  a  given  mine;  consequently, 
if  lower  and  lower  grade  could  be  treat- 
ed   profitably.        Thus   it    .  that 
rock  which  at  an  earlier  period  <>f  the  opera- 
cted    as    '  waste  '    was 
'    Btage   a    valuable    material    for   treat- 


ment.       Ill  low.! 

yield  did  not   necessarily  mean  a   falling 

in      LI. "I.        due     tO     increased     lie], til. 

It  was  true  thai  by  systematic  sampling 
ami  recording  ol  tcsults  on  a  suitably  de- 
vised assay  plan,  variations  in  the  metallic 
content    oi  from  level   to 

disclosed  ;   anil    it    was   hy   those    n 

i hat    the  ca  t  as  to  whether  tin  re 

was  or  was  not  an  impoverishment  with  in- 
creasing depth  could  always  -hed, 
provided  of  course  that  it  really  was  dt  BJred 
to  ascertain  the  true  conditions,  whether 
t  hey  po  ived  palatable  or  not. 

Mr.  W.  H.  Trewartha-James  said  it  was 
his  very  great  pleasure  to  congratulate  alike 
the  President,  the  Institution,  and  the 
author  upon  the  brilliant  pr<  sentat  ion  of 
in.  paper,  which  was  remarkable  from  two 
or  three  different  points  of  view 
ability  and  the  cieat  width  of  research 
shown    in    marshalling    and  the 

I, ids ;  ii,,    rugged  and  outspoken  honestj  of 
purpose,    which    was    self-obvious ;   and   al- 
though   the   author   pointed    out     that 
question    ot    the    impoverisl  ore- 

bodies  in  depth  had  previously  been  lightly 

discussed,     this     was     the     first     occasion     on 

which  a  d  orj   had  heeti  presented 

iii  such  a  form.  Undoubtedly  most  of  them 
had   lone   been   aw  ire   ot    tins   great    t ruth, 

and    had    realised     it     in    different    decrees    as 

the  result   ol  their  experience,  yet   not 

'   Lad  r\iv  dared  to  put   forward  on  such 
a  strong  basis  tic  material  tact  which  must 

lloW     he     accepted     i>,\      tie-     p.. 

II.     i  hought    that    the   facts,   that   ha 
arrayed     so    logically,    showed      that      in      the 

rity   of   cases   the    metalliferous 

Ores  '   in   lodl  B  and   veins  do  not   and   cannot 

h,  expected  to  persist  to  absolutely  inde- 
finite depths.  Hut  the  word  'depth  '  was, 
as  the  author  had  pointed  out,  such  a  rela- 
tive term  that  the  speaker  clearly  saw  ;i 
r  in  placing  a  wrong  interpretation  on 
this    word     and     in     the      accept;, in i      the 

theorj  of  ult  imate  imp'  n  i  i  ishment  a!  depth 
without  reservation,  lor  the  word  'depth.' 
which   was   tie  paper,   entirely 

begged    tic     i  ot    precise   definition. 

The     Speaker     hoped      lie     might        he       ah 

make    that     point    quite    clear    by    all    in-' 

from  West,!' 

In  the  Black  Mac  district,  which  many 
of  them  knew,  the  orebodies  had  been  prac- 
tically worked  out;  the  extreme  depth  to 
which   'ore'  persisted  would  he  about    150 

'Jim    tl       from    surface.  Five    miles 
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away    to    the    south,    at    Broad   Arrow,    th 
depth  would  be  about  300  ft.  from  suri 
But  about  '20  miles  further  south,  at  Kal- 

goorlie,  on  the  Golden  Mile,  alter  20  years 
•of  continuous  work  on  a  large  scale  the  ore 
persisted  to  a  depth  ol  2,900  It.  from  sur- 
face, and  one  did  not  know  at  what  '  depth 
'ore'  failed  to  persist.  Thus,  in  one 
mineral  district  '200  ft.  would  be  extremely 
dee]),'  yet  in  another,  a  few  miles  away, 
2,900  ft.  might  be  comparatively  shallow, 
tthat  is,  not  deep  at  all. 

The  result  of  that  was  that  engineers 
called  in,  as  happened  to  Dr.  Maclaren  re- 
cently, to  advise  people  who  were  desirous 
of  exploiting  in  the  wisest  possible  way  the 
famous  orebodies  at  Kalgoorlie,  could  get 
no  useful  basis  for  calculation  from  this 
theory,  and  had  to  make  up  their  minds  on 
some  other  basis.  That  was  perhaps  the 
material  point  on  which  for  the  moment  he 
must  venture  to  disagree  with  the  author's 
corollary.  At  the  present  stage  depth  could 
not  be  taken  into  account  on  the  Golden 
Mile.  They  did  not  know  what  the  ulti- 
mate depth  was  likely  to  be. 

One  of  the  Great  Boulder  lodes  passed  at 
depth  into  the  Ivanhoe  property,  and  here. 
in  a  zone  varying  between  1,800  ft.  ami 
2,500  ft.  from  surface,  this  lode  showed 
signs  of  becoming  impoverished,  and  many 
believed  the  ultimate  depth  to  which  the 
ore  would  persist  had  been  reached.  The 
speaker  understood  that  Dr.  Maclaren,  after 
most  carefully  examining  the  structural 
geology  of  that  district,  came  to  the  conclu- 
sion that  the  impoverishment  was  due  to 
what,  for  brevity,  they  might  call  an  '  un- 
congenial rock  formation  '  through  which 
this  lode  had  passed  in  the  zone  aforesaid. 
He  also  ascertained  that  the  '  congenial 
rock'  in  which  this  lode  had  been  so  pro- 
ductive would  reappear  at  or  about  3,500 
ft.  from  the  surface,  and  therefore  advised 
the  owners  that  they  would  be  warranted 
in  exploring  this  lodi  al  and  below  the 
depth  mentioned,  and  tie-  speaker  under- 
stood that  upon  that  theory  this  orebody 
would  be  so  tested,  with  s  n  isonable  i 
pectation  of  finding  Hernial  values  in  that 
lode. 

One  had  only  to  go  a  few  hundred  yards 
further  south  from  thai  point,  to  the  Golden 
Horseshoe  Mine,  to  con  i   mi    i   ex 

cellent  instance  confirming  thai   conclusion. 
It  did  not  for  a    momenl    refute   the   main 
contenl  ion  of  the  author  as  to   impovi 
ment   at  ultimate  depth,  and  might   indeed 
be  held  in  a  certain  sense  to  support   it,  as 


t  no  oreh  idy  could 
be  e  pected  to  persist  to  indefinite  depths, 
inn  -  depth  '  might  bi  500  it.  or  5,000  El  . 
LO.00O  it.  or,  to  carry  it  ad  absurdum, 
50,000  it.  That  was  the  mosl  importanl 
point  raised  on  the  paper;  how  was  the 
engineer  to  deal  with  this  basic  problem? 

At  this  place  perhaps  u  still  more  inter- 
esting orebody  was  found,  another  of  the 
Great  Boulder  lodes  which  had  been  ex- 
ploited from  surface  down  to  a  depth  of 
'2,900  ft.  with  verj  greal  success,  though 
it  had  passed  through  zones  of  varying  rich- 
ness, and  there  had  been  the  same  queries 
as  to  the  depth  to  which  thai  i 
might  be  expected  to  persist. 

Air.  Sutherland  and  Air.  Barcombe  had 
advised  the  Golden  Horseshoe  people,  in 
whose  property  that  important  orebody 
appeared  to  persist,  to  go  in  for  a  policy  of 
deep  sinking.  They  had  done  so,  and  the 
latest  news,  a  cable  dated  November  9th. 
stated:  '  Main  shaft  2,900  ft.  level.  No.  4 
lode  have  driven  north  I'2'2  it.,  average 
value  208s.  per  ton;  width  8  ft.'  That 
should  be  put  on  record  and  added  to  the 
author's  list,  not  as  a  contentious  instance, 
but  as  an  illustration  of  the  question  of 
relative   depth. 

The  author  had  already  met  that  argu- 
ment in  advance,  and  as  he  came  from 
Missouri  he  would  no  doubt  prefer  to  wait 
and  see!  That  was  quite  right,  but  for  the 
I  at  least  they  had  a  remarkable 
case  of  persistence,  a  remarkable  illustra- 
tion of  the  possibility  of  an  extraordinary 
enrichment  occurring  under  impoverished 
sones  al  greal  depth,  and,  in  his  submis- 
sion, apparently  a  good  instance  of  justifi- 
cal  i'  m  Ei  ir  I  he  policy  of  deep  sinking. 

This  question  of  relative  depth  was  of 
such  importance  that  he  would  listen  to  the 
discussion  with  the  greatesl  interest,  be- 
cause the  whole  thing  turned  on  how  depth 
is  to  be  defined. 

Another  point.  The  author  strongly  ex- 
pressed the  opinion  thai  orebodies  did  not 
become  richer  in  depth.  He  could  give  one 
instance,  out  of  several  well  within  the 
author's   knowledge,    and    ask    if   tie 

.,  thai  proved  the  rule.  He  re- 
ferred to  the  Greal  Flal  lode  in  Cornwall. 
shallow  levels  in  the  W  heal  Uny 
,  and  near  the  surface,  the  value 
and  the  productivity  of  I  b 
low  indeed,  so  low  thai  the  mine  was 
always   a    poor   mine       ad  .      soon 

atinued 
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into  South    l  In  the  latter  mini 

red   his   firsl  icperience 

in   mil  nd    it    was  one  of  tl 

achievements  oi  his  father  f  '  and 

i  timate  the  position  and  depth  oi  tha( 
],„|,  ■  .■  it  in  South  Francis  Mine 

pth  oi  approximated,  '-"i'1  "  frou 
surface.  From  aboul  900  to  1,500  It.  in 
dept  li  the  lode  bi  came  remarkably  produc- 
tive, enormous  dividends  were  paid,  when 
standard  metallic  tin  Btood  al  aboul  650 
ton    (in    fact .    he    remembered     31  lling 

33   per  t ,   therefore   thi  3 

i  more  easily  iudgi  for  themselves  of 
it-  great  productivity,  and  he  might  add, 
thai  lode  is  still  being  worked  at  gi 
depths  (over  -J. nun  it  he  understood)  in 
South  Francis  and  Whi  al  <  Irem  ille  Mines, 
although  w  it  h  diminished  produci  i\  itj 
II--  though!  thai  a  go  d  sound  instance  of 

at  bment  al  depth. 
With  regard  to  thi  forlorn  hope  '  of 
which  the  author  spol  hi  o  uld  give  a 
remarkable  instanc<  from  his  personal  ex- 
perience, the  case  oi  the  Britannia  Mines 
in    ll<  ih  e  Sound .    I  Srit  ish  Colt 

td    been   exploitini 
mines  for  a  number  of  years,  and  had  spi  nl 
thing  like  $3,000,000  withoul  any  pro- 
til   t- .  1  hemseh es;  thi    material  \\ hich  thej 
were   mining   was   nol    ore,   bul    0    mineral 
A    \  i-i  \    i-l.-\ .  r  ma  a,   w  hom    no 
doubt  the  author  knew,  Mr.  Schlej  oi  New 
-.in  long  stud}  nt  tin-  subject  in  all 
it-   details   us   the;     affi  cted    the    Britannia 
Mih-  1    the  conclusion   that 

bef<  i'    he  abandi med  t he  mine  1  -    w - >uld  pul 

in  tu ■  three  adil   levels  al   considerable 

depth  beneath  the  greal  orebodies  « hich 
they  had  nol  been  ibli  to  work  profitably 
above,  and  of  which  largi  quantities  of 
available   tonnage   remained. 

He  di  '  me  ol  t  he  highest  '  ri 

butes  t li.it  1 I-I  be  paid  to  the  engineer  in 

charge  oi  1  lined  to  be 

responsible  for  driving  these  deep  tunnels, 
.■mil    resigned    his   posl    bi  cause    he   mw    no 

cl  "i  attaining  .1  useful  1  >■- 
by. 

The  result  "l  that  exploitation  at  depth 
he  thought  thej  probablj  all  knew.  The 
Britannia  M  ine  to  daj   \\  as  om    of  t  hi 

1  kable  mines  on   thi    Wi  il   Coast,  one 
of  tin-  greal   pro!  >pper, 

mill  thai  e  ol  the 

iitm  !\    to  that   com 

[,,-iiiv,  not  onlj  to  that  disti  id .  but  to  the 
whoh  'ml   arl    of    mining    on    the 


II.-  trusted  he  had  made  it  perfi 
thai  he  accepted  the  authoi  mten- 

i.ii    thai    metalliferous  ores    in    lodes    and 

wins  do  m  t  con  tin  1 persist  to  indefinite 

depth,  or,  as  defined  111  his  earlier  writ 
that  ores  <1"  not  as  a  rule  persist  in  depth, 
much  less  grow   richer,  and  on  the  facts  as 
stated  it  appears  that   mining  enginei 
a  community  must  il"  the  e 

With  regard,  however,  to  the  various  in- 
ferences, generalizations  and  corollaries  de- 
ducible  from  the  main  contention,  there  was 
room  for  considerable  modification. 

Prof.  William  Frecheville  said  he  would 
like  tu  commence  bj  complimenting  the 
ir  on  his  very  interesting  and  stimulat- 
ing paper  li  was  a  most  important  subject 
and  probably  many  "t  the  members  would 
in  the  main  u  ith  the  n  ul  hor's  c<  inclu- 
sions Mso,  be  thought  the  public— and  by 
t  hi-  public  he  meant  t  he  pei  iple  n  li"  in 
nl  in  mining  ventures  largely  knew  that 
mines  were  uncertain    and   that   thej    were- 

what    aci ntants    call    a  ssi  1 

Tl nl\    people  who  tli<l   nol   acknowledge 

it    were    the    Inco Tax   authorities,    who- 

would  insist  on  charging  the  lull  rate  on 
mining  ili\  idends 

In    the     main     lie    thought     many     of     tin- 

members  would  agree  with  the  author,  but 
at   tl  me  he  could  not  help  think- 

ing that  in  his  keenness  to  prove  his  point 
the  authi  1  had  al  times  given  n  rather  one- 
sided view  For  instance,  he  quoted 
Village  Deep  as  an  instance  ol  a  m  im 
where  the  ground  in  depth  was  poorer  than 
--  mnd  immediately  aboi  e  it .  That  w  as 
quite  true,  but  the  author  omitted  t"  men- 
tion 1  neighbouring  mine,  the  City  1 1 
where  the  exact  opposite  was  the  case. 

Then  again,  the  aul  lis  gram  of 

the  underground   workings  "t   a   number  "i 
mines  on  the  Kolar  goldfields,  and  amongst 
1  hem  the  1  'hampion  Beef.     Tm  nil 
ii    would   be   seen   t hat    in  1  t   the 

Champion  lii  1  1  the  lod<  n  1  2  000  ft. 
level  had  been  more  productivi  than  it  was 
at  the  1,000  ft    level;  more  ore  had  e\  ii 

ly   I stoped  "nt .      If  I  hat    impro\  ement 

i'n  depth  could  take  place  at  2,000  ft.,  why 
not  ai  3,000  tt  .  or  I, nun  ti  '  Win  should 
they  select  an  arbitran  point  and  say  there 
nielli  In-  improvements  from  1,000  It  t" 
2,000  it     hut  nol  fron  00  It. 

the   .cut In  1    mentioned    the    North 
star  Mine,  and  insisted  that   the  mine  had 

become  1 rer,  although    he    acknowli 

that  the  production  p  id  in- 

1 11  depth. 
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Further,  oil  p.  40,  tin-  author  mail,  a 
statement  which  might  b<  criticised.  He 
stated,  '  But  the  miner  can  assert  sadly 
that  he  has  never  tailed  yet  to  bottom  am 
deposit  In'  has  found.'  A  number  of 
mine--  were  quoted  which  wen  —  tr  1 1 1  being 
worked  very  profitably  at  great  depths,  -<> 
that  statement  could  hardly  he  taken  to  be 
strictly  and  literalK  in  accordance  with 
fact. 

The  task  oi  comparing  or<  ground  in 
depth  with  ore  ground  close  to  the  surface 
was  a  very  difficult  one,  because  tie 
knew  that  ore  deposits  were  patchy.  Even 
tic  ore  deposits  on  tie-  Hand  were  patchy, 
and  they  were  much  more  so  m  ordinary 
[odes.  'Die  prospector,  i<'  start  with,  walk 
ed  over  tie-  surface  of  a  mine  anil  found  a 
payable  orebody.  He  did  not  go  to  much 
expense;  he  made  a  few  trenches  and  found 
it,  and  it  pave  him  a  clue  to  follow  in  depth, 
and  he  followed  it.  But  what  was  his  posi- 
tion when  he  got  down  to  a  considerable 
■depth  and  those  orebodies  began  to  fail,  as 
they  know  orebodies  always  would  fail'.'  It 
the  prospector  wanted  to  prospect  he  Mad 
to  work  laboriously  and  slowly  in  the  dark 
and  at  great  expense;  he  was  seriouslj 
handicapped.     They    knew  there  were  blind 

shoots,    that    is,    -limits    coming    in    in    depth 
which    did    not    go    to    the    surface,    and    the 
inference  was  justified  that  in  many  mines 
there   were  other  orebodies,   othi  r  patches 
which   weii'  never  brought   to  light 

Most  people  would  probably  agree  with 
in.  author  that  ton  little  lateral  prospecting 
was  den.-  a-  a  rule.  In  ground  whicl 
highly  mineralised  the  chances  of  finding 
i  parallel  deposits,  i  'l'  '  ither  depi  isits  i  »n 
the  extension,  were  probably  not  always 
sufficiently  realis  d 

In  conclusion,  in  -pit.  i-l  what  the  author 
had  brought  forward,  he  thought  that 
miners  would  continue,  when  thej  had  en- 
couragement, tn  sink,  in  the  hope  that  they 
might  find  a  recurrence  oi  good  values,  or 
•■  orebodies,  sucb  a-  those  to  which  the 
author  had  drawn  attention  in  tin  North 
ml  other  mines. 

Mr.  E.  T.  McCarthy:  In  tie  i. 
quoted  by  the  author  there  were  two  or 
three  very  doubtful  examples,  namely,  in 
*  a.  Indian  and  the  Si  -ben  del  Rej  mines 
Considering  again  the  limited  numb 
mines  which  had  been  earned  t..  any  appre- 
ciable- depth,  lie  maintained  and  repeated 
that  i.ne  must  be  extreme!}  cautious  in 
arriving  at  anything  like  a  definiti  conclu- 
sion. 


Going  hack  thirty  years,  he  considered 
thai  the  probability  of  mosl  of  the  mines 
now  quoted  going  down   to  tie    depth   they 

had  since  attained  was  at  that  time  improb- 
able, net  -i  i  i,  .  ci  'lint  et  any  doubt 
then  entertained  as  tn  th.  persistence  of 
nre  in  depth  as  that  the  depths  mm  reached 
were   then   looked   upon   as    in. practicable. 

If  he  remembered  correctly,  the  shaft  at 
the    Pzribram  mine   in    Bohemia,   which   had 

ached  a  depth  of  3,650  ft.,  wa 
ed  upon  as  tie-  extreme  depth  to  which  any 
mine  could  be  sunk;  so  that  when  ei  { 
in    tile    past    prophesied    in    somewhat     loose 
terms  that   the  ore   would  go  down  indefin- 
itely, it  was  not  intended  by  them  to  con- 
vey  the  idea   oi      goin£    down'  in  the 
meaning  of  that   term,    hut   rather  as  likely 
tn  reach  down  beyond  the  limits  of  a  work- 
able depth. 

In  that  ease  the  persistence  of  on  in 
depth  beyond  the  then  reach  of  man  was 
largely  supported  by  the  fact  that  many 
mines  which  laid  been  given  np  at  compara- 
tively shallow  depths  as  worked  oul 
been    found    to   continue    down    when    they 

had    been    resumed. 

As  the  author  stated,  the  question  was  a 

comparath te.       He    believed    that    the 

depth-  oi  veins,  or  of  a  series  of  lens-like 
fissures,    had    some    relation   to   the   length, 

1 1    structure    found    aloi  . 
strike,   or  lateral   extension   at   or  near  sur- 
or  .\ample,   it   he   found  the  outcrop 

oi    a    vein    continuing   all   round   the 

only    then    would    he    expect    it    In    go    down 
indefinitelj    in    depth,   or  until    it    ended    at 
-   .  ■>  ity. 
Passing  from  the  structure  oi  the  fissures 
to  that  of  th.    or.,  contained  in  them,  or  in 
other    Words    to    th.      mini  i  i  lv  at  ii  .a    of    the 
filling    "t    the    fissures,    one    approached     a 
separate  problem,  bee.-  use  t  he  depi  -  ■ 
\  as  affected  bj   d  different  si 
physical    and    chemical     phenomena     From 
using  the  fissures,  though  that  was 
not  always  so.     Those  w.ie  so  complex  and 

!     I ,    as   was   very   ably    c  | 

in  the  paper  under  th.-  heading  '  Th> 
that    the   chanci  -    "...      gn  at 

ore    continuing   to   th.-    sai lepth    as   the 

fissures  might   themselves  e<,  down   to. 

Continuing,    that         a    quit     a    different 
matter  from   I . i •■,  ing  down  a   law   of  non  per- 
sistence  in  depth,   or,   as   he   under-' 
author  to  mean,  a  gradt 
m   depth    from   surface.        The   impoverish- 
ment  was  often   quit 
!.  , .  namelj  .  -harp  ami  sudden,  apparently 


unit  Mining   - 


I  in  certaii  the  vein  pi 

through  from  one  class  ol  country-rock  to 
another,  as  in  the  Thames,  Kew  Zealand. 
That  was  well  known  to  miners,  who, 
knowing    the    eountry-roek    that     was    con 

.    called    ii 
.  ...  .    ii 

out,       ■  ■•  ■ 

beei  I  pper  parts  of  1 

.    i  he    vein    mighl    bei  ■  iring 

To  "  hat  limits  thai  the} 

had  little  or  i 

i.    there    wa 
now    being    worki  d    al     di  pths    thai     musl 

originally    have    been    great        I mple, 

lei   them  take  a  seri<  5  ol   lei 

ning    enriched   as  tin  j    approached   an 
underlying   contact    rock,   as   in   the    Porcu 
pine   disti  icl    ol    <  lanada  :    there   the}    I 
orebi   i  ng   which    in   .-ill   probability 

had  been  formed  I ■  > n  lj  before  the  <  rlacial 
Epoch  had  sw  epl  aw  en   tin  ir  upper  porl  ions, 

workabli  i  original  sui 

faci  .      I  ii  Siberia,  thi    Etu 

red   thai   some  of  the 
-ii   I, ni  iw  n  ore  di  pi isits  were  Formed  al 
!.i..'  many  1  housand  exist- 

ed   above    theii    p  level,    which     had 

been  d ded   until   the  greal   Steppi 

Plains,  in  which  they  were  found,  were  now 
reduced    ti  i  a     compnral  ively     ahnosl     di  ad 

I,  VI  I 

1 1  t  hose  \\  ere  rig  hi  ticns.il   would 

in.  -  ol  one  sorl  and 

i    mighl    exisl   at  almi  i  izon 

i    of  1  he  earl  h .  and 

I.  pi  li   in  ii  self  had  ni  t  liitnj  to  do  w  itli 

their  persistence,  bul   had  rather  to  do  with 

relation    I"  t  w . .  n    the    lati  ral    extern  . 

■.■Hi.  and  sti  ucl f  1  .  ami 

was  i elnt  ive  to  that   nnd   uol    to  the  present 

I  came  to  thi 

fcenei  I  deptl      rein 

tivi  I'ticulnr     fissi  the 

uppi  r  i  ■  I  been   passed 

1 1 vhicli   lal  ter,  so  far  as  i  he}   knew  . 

in  red  onlj   in  thosi    veins  wh  ich  had  been 

n  here    the}    had 

lied    i he    sui  fnci  I,    one    w ns     met     w  itli 

much  more  complex   problems.      Where,  on 

the   other   hand .    great    I u  igi  ni  it}    ol    the 

count  i  \  -rock  could  I"  detei  mined,  1 1 1 1< >i i -^  1 1 
w  hich  i  he  fissui  e  ]  nt  inu- 

it}   nt  mineralization  in  depth  mighl   bi 
pected  than  n  Ik  re  tin    revere tun ed 

In    a     sriis.  ii     would     1"'    sec  n 

I   with   the 

■  '1  's     slat.in.nl     I  hat     I 


era!    I  non-pi  rsistence  of  ore   in 

depth        But    hi     madi    thi    distinctioi 
that  general  deduction  of  non-pei  - 
ore   in   depth    had    nothing    to  do   with    the 
i  depths  itself,  but  onlj  apparent! 

in  "'.  ii   mini  s  pract  ically  all 

had     h  I'll- 

I.  iw  ed  down 

Mr.    H.   W.   Turner:   With    regard   I 
giving  ..nt   in  depth,  the  author  could  ■■ 
leel    that    in   the   early  histon    ol    the    Keu- 
m-.|\    M ine,  on  the  I      in   Cali- 

fornia, on  about  two  levels  then  wa-  no 
profit.  The  mine  was  then  closed  down  for 
some  little  time,  and  that  would  have 
the  end  ol  ii  ii  no  one  had  had  any  belief 
\s  those  inti  r<  sted  in  that 
country     were    aware,     it 

.    and    they    had    now    gone 
about     1,000    tt.    vertically,    and    had 
found  excellent  ore  in  the  bottom. 

The  Empire  Mine,  in  Grass  Vallej .  « as 
an..! her  .  sample.  This  pn  p<  rtj  being  in 
private  hands,  I  here  «  !  i    reports, 

but    he    was    crediblj    informed    that 
the  time  the  present   chief  owner,   Mr.    W 
I .     Bourn,  tool    hold  ierty  a  ievel 

was  run  that  was  nearlj  barren,  and  tin- 
was  perhaps  the  thirteenth  level  on  which 
the    \ .in    split    in  '  .Ii.  -         \.\ er- 

theless,    below    the  ore   came   in   agaii 
it    i-   now  good   mines   in 

the  Grass  Vallej  district,  and  said  to  be- 
about    1,000  ft.  deep  on  the   incline. 

It    wa-   a    matter  ol    common    knowledge- 
thai   most  orebodies  wen    superficial,  as  fai 
as  one  could  tell,  but  it  must  I"'  recollecti  I 
thai    orebodies   were    original]}     formed     in 
in.  .-t  cases  some  distance  from  the  sui  I 
That    point    was    als..    touched    on    by 
author.     So  thai    the}    now    had,   in  i 
quence    ol    en  isii  n    all    over    the    « orld    •  if 
us  i,  a  mat  ioi  ns  at   all 

possible  distal  rial  summil 

118,    an. I    from    tla 
vein,  when  ver  thai  was.     As  Mr.  McCarthy 
hail    brought    out,    probably     the     effect     "f 
greal  depth  had  more  relation  to  the  fissures 

than  t..  il itself,  becausi    fissures  could 

>.ist    under  greal    pn  ssui    .  and   ordin- 
ary   fissure    vein   ores    are    supposed    t.>    be 
Huh  i'  condil  - 

.1  pressure,  |  mparal  ivel} 

near  the  sui 
The    fact    thai    in    verj    man}    cases   ores 

i  ively 
shallow    depth   mighl 

in. isl    "i    tin  se    w . likable    i ii 
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origin.     In     ordinary     sulphide 
i     -   oi   enrichment  are   verj    evident 
rule,   and   even   in   the    case    of    gold 
quartz  veins  there  would  be  some  transfer- 
ence   of    the    metallic    contents,    as    i  i 
proi  since   gold   is    to    sonic    extent 

soluble  in  water,  and  other  metals  more  so. 
Moreover,  even  in  gold  quartz  veins  there 
are  usually  sulphides  present  which  on 
oxidizing  would  form  acid,  rendering  the 
watei   a   stronger  solvent. 

Sucli  h  scending  oxidizing  waters  would 
find  tin  fissured  zone  a  more  favourable 
place  to  percolate  downwards  than  the  wall 
rocks,  which  are  usually  mor^  compact. 
Thus  the  metallic  contents  of  veins  that 
are  exposed  at  the  surface  are  probably  in 
all  cases  gradually  being  carried  down  all  ng 
the  vein,  causing  a  gradual  enrichment  of 
the  vein.  It  must  not  be  forgotten  that 
this  process  is  a  very  slow  one,  an. I  thus  a 
workabL  ire  deposit  maj  be  often  the  re- 
sult of  centuries  of  concentration. 

That  would  seem  to  explain  why  it  was 
that  everything  was  on  the  surface  and 
nothing  went  down;  hut,  on  the  other  hand, 
it  must  I."  i — llected  that  the  number  of 
times  that  miners  had  gone  down  after  the 
ore  had  given  out  were  comparatively  few. 
When  tin  upper  orebodies  had  been  mined, 
and  there  had  been  no  good  indications  far- 
ther down,  occasionally  a  company  sank  a 
shaft  dei  pi  i  .  but  really  their  was  a  large 
percentage  of  orebodies  which  had  been 
developed  superficially  only,  and  which  had 
never  been  tested  in  depth,  because  the 
mining  engineer  did  not  want  to  risk  it; 
he  could  not  see  what  there  was  below  and 
nobody  could  tell  him. 

Yet  there  are  many  places  (and  the 
author  eives  some  examples)  where  fissure 
or.-  ape:  below  the  present  surface.  At 
Tonopah,  Nevada,  in  recent  years  some  im- 
portant ore  lenses  have  been  found  by  sink- 
ing through  barren  rock  and  cross-cutting. 
This  camp  would  have  been  nearly  dead 
several  years  ago  if  only  tie-  veins  outcrop- 
ping   had    heoi    mined.      Thus    the    idea    that 

<    all   the   valuable   tissmv   ores   arc   to 
a  greater  or  less  extent  the  result  oi  gradual 

c entration  has  its  limit.      It    is  true  that 

flit'  Tonopah  ore  lenses  that  do  not  outcrop 
belong  to  a  relatively  superficial  area,  hut 
if  some  valuable  fissure  veins  do  not  out- 
crop, why  not  others  at   greater  depths? 

Then  the  class  of  magmatic  ores  like  the 
chalcopyrite-bornite  ore  ol  Namaqualand, 
in  S.W.  Africa,  and  the  similar  ori  of 
Plumas    county,    California,     being     formed 


direct  from  an  igneous  ma§  rtain- 

ly    original    ores,    and    ma,\ 

siderable  depth,,     r,,  to  date  no  sue! 

-    had    been    milled   to   over    1.0(10    ft.    in 

depth,  so  far  as  he  knew.  These  magmatic 
ores,  however,  presumably  are  not  included 

in  the  scope  oi  Air.  Rickard's  most  exo  I 
lent  paper. 

Dr.  C.  G.  Cullis  said  he  led  read  the 
author's  paper,  and  listened  to  the  charac- 
teristic remarks  with  which  he  had  intro- 
duced the  subject,  with  pleasure  and  ail 
miration.  The  matter  was  one,  not  only 
of  great  geological  interest,  hut  of  stilt 
greater  interest  and  importance  from  a  prac- 
tical mining  point  of   view. 

So  far  as  he  was  aware,  the  trend  of 
opinion  amongst  economic  geologists  during 
the  last  ten  years  had  been  emphatically  in 
favour  of  the  view  that  mineral  deposits 
did  not  retain  their  values  in  depth.  That 
was  tin/  author's  contention,  and  at  first 
it  would  appear  that  in  this  matter  the  con 
elusions   of   the    miller  and   the    \  lews   of   the 

geoloeisi  were  in  agreement.  Hut  he  did 
not  think  the  agreement  was  quite  as  com- 
plete  as   at   first   might   appear. 

A  discrepancy  arose  from  the  fact  that 
the  geologist  and  the  miner  did  not  use  the 
term  '  depth  '  in  the  same  sense.  The 
termer  employed  it  in  the  geological  sense, 
the  latter  in  the  much  more  limited  mining 
sense,  and  when  the  author  contended  that 
mineral  deposits  did  not  retain  their  values 
in  depth,  he  practically  meant  thai  they 
did   not    do   so  at   depths   amounting   to  or 

greatly  i ceding  one  mile.    In  other  words, 

commercial  ore  deposits  were  limited  to  thi 
outermost  ,„',,,,  part  of  the  earth's  radius, 
or  in  other  words,  to  the  uppermost  ,'  of 
the  earth's  crust.  The  question  which  the 
geologist  had  to  ask  himself  was  whetlui 
lie  could  accept  the  principle  with  such  a 
narrow  restriction  of  the  term  '  depth.' 

The]  e     cOllld     lie     ||0    dollht      1  ll.lt      t  lie    .'lilt  lh  l]   's 

contention     was     valid     for    certain     types    of 

ore  deposits  which  had  been  formed  undei 
surface  conditions,  such  as  alluvials,  resi- 
dual and  sedimentary  deposits,  and  those- 
d  by  the  dow  award  perci  il  tti I  sur- 
face waters.  From  their  mode  of  origin  it 
follow.il  that  these  were  necessarily  confin- 
ed either  to  the  surta to  comparatively 

slight  depths  beneath  it. 

But  there  were  oiler  important  '.'.pes 
w  Inch  had  been  6  irmed  under  deep  seated 
conditions,    such    as    veins    lii  inl- 

ine mineral  solutions,  and  deposits  genetic- 
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ally  connected  with  plutonic  igneous  rocks 
— contact  and  pneumatolytic  deposits,  and 
magmatic  segregations.  With  regard  to 
.  while  geologj  provided  evidence  from 
which  it  might  be  inferred  thai  even  thej 
could  noi  extend  indi  finili  hj  in  depth,  it 
<liil  not .  he  thought ,  favour  the  \  iew  that 
they     wei  •      uei        irilj      confined     to     I  lie 

pths   oi    the   author's   i 
Judged   by   its  mode  ot  origin,   he  thought 
the    magmatic    segregation    was    h    type    of 

ted   to 
tend,  not  intlefiniti  h     bul    tt  least  to  depths 
exceeding    the    present     limits    of    mining 
opera!  .■ 

With  regard  to  lod  tin    type  to  which 

the  author  had  confined  liis  attenl  ion,  .1 
number  of  geological  conditions  would  influ 
■ence  the  depth  to  which  their  metalliferous 
minerals  might  continue  ot  commercial 
value.  One  was  the  vertical  range  through 
which  the  precipitation  ot  the  ore  minerals 
had  taken  placi  —  the  interval  between  the 
■  .it  '■:  hich  precipitation  had  begun  and 
t li.it    at    w  hich     I  >l.      In   view  of 

low  ness  with  w  hich  tempera!  ures  n  nd 
pressures  varied  with  ascent  or  descent  in 
tin-  earth's  crust,  this  interval  might  very 
well  be  us  much  as  5,000  It . ,  or  even  I 
tli.it  amount.  Another  condition  was  whe 
ther  the  existing  1  iutcrop  exposed  the  l<  de 
near  tin  upper  limit  of  precipitatioi 
whether  it  had  been  long  subject  to  erosion 
and  consequently  occurred  deeper  down, 
1  the  low er  limit .  There  was  also  the 
possibility  ot  the  lode  passing  in  depth  from 
on<  formation  to  another,  and  the  favour- 
able or  unfavourable  effect  ot  such  a  pas- 
sage. 

II,  vent  in  •  'I  to  express  t  he  opinion  that 
w  hile  there  must  be  a  cerl  propi  >rl  ion  ot 
lodes   in   which   these  conditions  ol    precipi- 

intry,  not  to  1 
timi  others,   were   such   as   to   result    in   im- 
|mi\  erishmi  nl   or  ac(  ual  extinction  ol    1 

at   shall  iw  deptl  st   be  1  it  hers  in 

which,  the  same  conditions  being  favour- 
able, values  might  be  expected  to  continue 
tn  depths  well  below  those  at  present  im- 
posed  l>.\   mining  practice. 

Thej    had  to  thank  the  author  for  having 
brought   before  them  an  extremelj    import- 
ant subject       It  was  one  which  was  certain 
ive  1  ise  to  a  most   iuti 
i  iscussion. 

Mr.   C.    Baring  Horwood  said   there   were 

ml\     1  .n,-    01'    two  H  h  H'li    In'    w '  HIM 

to  1  efer  tha(   evening       1    rst, 


menting  upon  the  author's  very  able  | 
it  seemed  to  bim  that  perhaps  the  most 
striking  feature  was  that  there  should  t»- 
any  need  for  such  a  paper  at  all.  However, 
he  frankly  admitted  that,  unfortunately, 
the  need  •  I i » I  exist,  and  he  trusted  that  the 
paper  would  have  the  effect  of  calling  forth 
much    illuminating  discussion. 

It  was  true  that  there  were  certain  cl 
,ii  deposits  in  which  110  deterioration  in  the 
value   ol    the    mineral    contents   with    < loj >t h 
need  uecess  trilj   bi    1  spi  cted,  so 

-  it  -  themsi  I  sisted  and  no  chi 

occurred    in   the  enclosing  rock.      As  exam- 
ples "t  such   might   be  mentioned,  ami 
others,    replacement   deposits  -    were 

often  represented  by  galena  or  ha 
limestone;  and  also  those  due  to  magmatic 
.    such   as   certain   magnetite  '!>■- 

pOsitS. 

However,  with  regard  to  those  having  an 
*imilai    to  that   oi   lodes,   which   were 
he    believed    those    with    which    the    pi 
really  dealt,  he  thought  it  was  generally 
mitted    1  ha!    bel<  >w    th        01  secondary 

enrichment  u  decrease  in  \  alui    in 
naturally   to  be  exj>ected.     Such  d 
value  was  due  to  well-known  chemical  and 
physical  laws  which  were  easily  understood 
and   which  lucidh    expounded   by 

us  well-known  authors.  In  this  con- 
nection he  would  like  especially  '<  call 
attention  to  an  a  ble  presentat  ion  -  I  the 
■  t  by  Mr.  \\  .  II  \\  ri'il.  in  n  discus- 
sion on  Secondary  Enrichment  at  Cripple 
Creek.'  In  that  discussion  Mi  Weed  dealt 
with  the  point  pist  now  raised  bj  Dr.  .('ullis, 
namely,  the  vertical  ran-,  in  which  deposi 
tion  might,  or  was  likelj  to,  occur,  which 
seemed  to  him  (the  speaker)  to  be  the  ques- 
tion 1  m  w  h  ich  the  explanat  ion  1  f  t  he  11 
matter  largelj   depended. 

Hi  h  11 
points  raised  in  tin  paper,  the  author  might 
perhaps  be  surprised  to  learn  that  when  the 
1  •  isitt  d  frzibram  in  t he  earlj  part 
oi  |!>l  I,  the  silver-lead  deposits  were  still 
being  work., I  at   the  Adalbert    M 

depth  than  that  mentioned  by 
Mr.  rlickard.  They  had,  however,  become 
considerably  poorer,  the  galena  contained 
less  siK  er  and  it  was  m<  »rv  interm  1 
with  quartzite.  He  hope  to  refer  to  this 
detail  at  the  next  meet  ing, 

It    was   « itli    the   authoi  's    n  mat 
cerning  the   Kami  that   he  especially  w  ish<  d 
to  deal  tin  '  II"  thought   il   waa 

necessary    first   of    all    to    point    out    that, 

*  Kng.  <iii./  Mining  Journ 
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I  •  •  thi  i  .tic »tii it-  limits  of 
a  lode  deposit  could  usually  be  represented 
in  vertical  longitudinal  section,  or  in  section 
along  tin'  plane  of  the  lode,  by  a  figure  re- 
sembling the  vertical  section  of  an  inverted 
com  .  the  basi  of  which  corresponded  to  the 
profitable  portion  of  the  outcrop  along  tin 
strike.  These  cone-shaped  figures  were 
often  somewhat  squat,  frequently  thej 
I  equilateral  shapes.  Thej  wen 
seldom  greatlj  elongated  in  comparison 
with  their  inverted  bases,  which  meant  that 
the  extent  of  the  profitable  ore  along  the 
dip  was  seldom  more  than  (or  even  as  much 
as  the  length  of  the  profitable  extension 
il'  r.  the  outcrop.  This  being  so  it  was 
clear  that  some  relationship  existed,  as  Mr. 
McCarthy  had  just  maintained,  between  the 
profitable  extension  of  outcrop  and  the  per- 
sistence of  economic  possibilities  in  depth. 
Further,  the  existence  of  this  relationship 
appeared  to  him  to  I"'  easily  explainable; 
cracks  or  fissures  which  might  perhaps  be 
well  defined  at  the  earth's  circumference 
gradually  became  smaller  and  smaller,  and 
finally  tailed  out  and  vanished  as  the  rocks 
in  depth  became  more  compact.*  Tims 
deep-seated  mineralizers  gained  admission 
at  great  depths  to  fissures  through  minute 
cracks  of  slight  lateral  extension.  As  dis- 
tance was  gained  towards  the  surface  the 
fissures  became  less  tight,  and  in  conse- 
quence the  solutions  in  ascending  spread 
out  fan-shape  on  either  side  along  the  fis- 
sures 

In  the  case  of  the  Rand  the  function  of 
fissures  had  been  performed  by  big,  well- 
defined  beds  of  conglomerate  which  had 
necessarily  differed  from  ordinary  fissures, 
inasmuch  as  the  walls  had  been  kept  apart 
by  intervening  pebble  beds.  Curves  com- 
piled to  show  the  relationship  between  the 
widths  of  the  banket  at  various  levels  show- 
ed clearly  that  the  widths  diminished  gradu- 
ally as  depth  was  attained:  that  diminu- 
tion in  width  doubtless  being  due  to  increas- 
ing pressure.  These  beds  had  thus  formed 
porous  channels  throughout  their  entire 
length  down  to  great  depths.  Consequent- 
ly, instead  of  the  lateral  boundaries  of  the 
economic   area    tapering   down   to  an   apex, 

•  The  results  of  research  work  indicate  that  openings  can- 
not exist  at  a  greater  depth  than  ahont  30.000  ft.,  antl  under 
certain  conditions  at  a  much  less  depth.  I'iite  'Ore  Deposition 
and  Vein  Enrichment  hy  Ascending  Hot  Waters,  bj  W  II. 
Weed.     Tram.  A,„.  Tiut.  Win.  K,ig.,  Vol.  xixiii.  (19031.  p.  750. 

Alto  '.On  the  Limithg  strength  of  rocks  under  Conditions 
of  Stre-8  Existing  in  the  Earth's  Interior,'  by  Frank  I).  Adams 
Jour,  (leiil.  Vol.  xx.,  NTo.  2. 

And  'Some  Principles  Controlling  the  Deposition  'I  Ore*,' 
by  C.  R.  Van  Hise  jM  -The  Genesis  ol  Ore  Deposits,'  2nd  Ed. 
II5KR),  pp.  286-288. 


the  average  mineralization,  whatever  its 
value,  tit  various  horizons  in  depth  should 
extend,  at  thus,,  respective  horizons,  the 
same  distance,  measured  along  the  strike, 
as  it  did  at  the  outcrop  :  and  expei  ience  on 
that  goldfield  had  shown  that  it  did.  In 
other  words,  the  economic  limits  of  this 
particular  orebodj  would  be  eventually  re- 
presented in  vertical  longitudinal  section, 
not  by  a  figure  resembling  the  section  of  a 
cone,  but  by  a  rectangular  figure  having, 
needless  to  say,  its  longer  axis  parallel  to 
t he  strike  of  the  beds. 

The  author  had  alluded  to  the  fact  that 
the  two  deepest  mines  on  the  Kami  were 
closed,  but  the  conclusion  suggested  sei  m 
eil  quite  unwarranted.  It  was  true  that 
those  two  mines  were  temporarily  closed, 
but  the  author  omitted  to  state  that  thej 
wi  ic  situated  iii  what  were  admittedly  poor 
areas  of  the  Band;  and  he  also  omitted  to 
mention  that  in  certain  poor  areas  there 
ware  outcrop  mines  also  which,  although 
not  worked  out,  had  been  closed.  The  ver- 
tical depth  of  the  deepest  workings  on  the 
Hand  wjis  less  than  one-fiftieth  of  the  length 
of  the  profitable  extension  oi  the  outcrop 
along  the  strike.  The  Village  Deep,  to 
which  the  author  also  referred,  was  heme 
worked  at  an  inclined  depth  of  some  7,500 
ft.,  and  it  was  obvious  that  the  economic 
limit  of  depth  had  not  vet  been  nearlj 
reached. 

Mr.  F.  P.  Mennell  said  that  judging  from 

what  they  had  heard  already  he  was  afraid 
he  would  find  himself  somewhat  in  a 
minority,  because,  if  anything,  he  really 
did  not  think  that  the  author  had  gone  far 
enough  in  the  printed  part  of  his  communi- 
cation. His  general  treatment  of  the  sub- 
ject    was     one     which     absolutely     accorded 

with  what  he  (Mr.  Mennell)  had  put  into 
writing  himself;  in  fact,  six  or  seven  yeara 
ago  he  had  ventured  to  assert  that  it  was 
the  universal  experience  in  mining  that  all 
ores  diminished  in  value,  apart  from  certain 
fluctuations  in  various  ways,  as  one  follow- 
ed them  downward  from  the  surface. 

He  thought  that  those  who  like  himself 
had  been  engaged  in  looking  at  prospect 
after  prospect — he  had  looked  at    bundi   d 

— and    tried    to    pick    out    those    which    were 

going  to  be  profitable  in  the  future,  would 
have  come  to  the  conclusion  that  it  was  the 
rarest  exception  for  am  mineral  deposit  to 
go  down  to  anj  considerable  depth. 

of  course  it  was  a  fact  that  mining  would 
not  be  in  the  position  that  it  was  if  it  were 
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not  for  those  exceptions,  but  they  wi  re  ex- 
ceptions, and  he  had  been  very  much  sur- 
prise! t<>  find  that  engineers  whose  reputa- 
tion reached  all  over  the  world  should  have 
ip  thai  evening  and  more  or  less  at- 
tempted to  controvert  what  the  author  had 
so  ably   put    forward. 

He  nad  not  had  bh<  ir  experience,  but  he 
had  certainly  had  very  considerable  experi- 
ence. Se  had  started  as  a  pure  geologist 
and  worked  as  one  for  a  number  of  years 
before,  having  anything  to  do  with  mining, 
therefore  be  might  have  been  expected  to 
baki  whai  had  been  called  the  'profes- 
sorial '  view  of  ore  deposits  as  against  the 
view  of  the  ordinary  professional  man. 

Mining,   as   someone   had   said,    had    rested 

under  the  imputation  of  being  a  very  un- 
■certain  profession,  and  he  thought  one  of 
the  causes  had  been  this  fact,  that  the 
views  which  were  put  forward  in  the  paper 
that  evening  had  not  been  more  generally 
accepted  in  the  past  by  mining  engineers. 

In  the  country  where  he  had  been  resi- 
dent for  ten  or  eleven  years  they  were  often 
I  by  gentlemen  who  came  from  Johan- 
nesburg, like  the  last  speaker.  The  Rand 
'  banket  '  happened  to  !><■  a  very  • 
tional  deposit,  but  it  was  undoubtedly 
ting  poorer  as  it  went  down.  They  had 
only  to  look  at  the  returns  to  see  that,  they 
need  not  go  any  further.  The  Rand  has 
been  a  great  exception,  and  yet  even  that 
exception  was  proving  the  rule  in  the  literal 
sense  by  undoubtedly  becoming  poorer  as 
it  went  down.  They  could  scarcely  be 
eted  ti i  acci  pi  b oy  such  views  as  t hat 
of  the  previous  speaker,  who  seemed  to 
suggest  that  it  might  go  down  for  about  40 
miles. 

« Geologists   had   devoted    bhemseh  i 
largel  ent  3  ears   to  what    might   bi 

considered   a   kind     of     transcendentalism. 
One   heard   a   great   deal    about    magmatic 
nation  and  pneumatolysis  and  all  sorts 
1    things.     When,    however,  one   came   to 
inspi  which     were     supposed     to 

have  been  formed  by  magna  it  ion, 

or      by      pi  ■  -      or      by      any      such 

methods,  1  always  found  that  they  were 

among  the   mi  b1   un 

they     dad     out      quicker     than     almost      any 

others.     If  on.    I  there 

Wen  n     the 

world,    he   thought    his   friend     Mr.     Maufe 

WOUld    hear   him    out    when    la-    said    that    the 

orebodies  went  down  to  very  small  depths; 

they   were   simply   lenses  which   OCCUm 

i    w.  re  dug  out  on   the  hill- 


sides. They  wen-  on  top  oi  tie-  serpentine 
too,  which  was  the  wrong  place  if  they 
originated   from   segregation. 

Further  he  might  say  that  he  had 
ined  a  number  of  deposits  which  personally 
he  should  consider  had  every  right  to  be  re- 
garded as  having  been  formed  at  a  very 
great  depth  below  the  present  surfai  1 
the  ground.  In  fact,  in  some  cases  on., 
would  expect  that  at  least  20,000  ft.  of  de- 
nudation had  taken  place  since  the  deposits 
were  formed;  but  when  one  oame  to  en- 
quire into  the  working  of  the  deposits,  and 
to  see  what  had  been  done  when  one  went 
down  on  them,  one  found  exactly  the  same 
tale  as  one  did  on  all  those  little  deposits 
which  were  due  to  secondary  enrichment  : 
as  one  got  down  they  decreased  in  value; 
they  petered  out;  they  got  shorter  along 
their  strike,  and  he  was  sorry  to  say 
really  no  very  definite  deduction  could  he 
drawn  from  the  geological  conclusions  which 
one  came  to. 

He  might  say  that  he  had  alwa 
most  faith  in  deposits  of  that  description. 
He  had  committed  himself  to  recommend- 
ing that  they  should  be  developed,  and  in 
Several  eases  this  had  been  done  with  _ 
success.  Two  properties  of  this  class  were 
afterwards  floated  for  sums  aggregating  a 
million,  and  one  had  already  paid  dividends 

to  1I1.    extent   of  twice    its    capital.       'lie' 

author  of  the  paper  had  lately,  however, 
made  very  pessimistic  references  to  this 
very  mine  in  his  magazine,  and  it  certainly 

seemed  to  be  on  it--  last  legs  in  spite  of  its 
previous  success.     What    he  would   like   to 
emphasize   particularly  was  that    I 
large  miles  to  which  tie-  author  drew     ' 

tion  in  his  paper  were,  after  .all.  tic  rate 
exceptions;  that  is  to  say,  the  great  mines 
which    had    gone    down    thousands     oi 

There  were  only  a  few  of  them  all  over  the 
world.  Where  were  all  the  thousands  and 
thousands  of  mines  which  people  had  put 
money  into,  and  put  it  in  with  every  hop,-, 
which  had  only  goni  down  a  few  hundred 
feet,  even  apart  from  the  ones  which  were 
due  to  absolute  surface  enrichment  "  <  If 
course  the  maji  ii  mply 

due  to  surface  enrichment  ;  they  died  out 
round   water-level,   and   that    was    the 

I   ial    was  heard  of  them,   and   he  did   not 

think    anyone    would    1"-   justified    in    ■ 

farther  dow  a. 

war.-    fluctuations    of 

values  in  mines.     In  Rhodesia  tl 

ig  example  in  the  Globe  and   Phoenix 
.  w hich  w as  tn  ai ing  ore  of  treble  'he 


Feb.  KM  5 


T.   A.   Richard.     Persistenci       <    Oi     in    Depth. 


169 


value  it  did  ten  years  ago  after  passing 
through  a  stage  when  the  engineer  said  the 
directors  would  be  well  advised  to  look  out 
for  another  mine  with  the  money  they  had. 
But  he  did  not  think  that  was  going  on  for 
■ever,  and  when  they  were  asked  to  believe 
that  any  ore  deposits  were  going  down  in- 
■definitely,  he  thought  they  were  justified  in 
taking  a  very  strong  stand  against  such 
ideas. 

They  had  only  one  gold  mine  in  the 
world — his  knowledge  was  largely  that  of 
gold  mining — which  had  gone  down  below 
-/),000  ft.  vertical,  although  there  were  num- 
bers of  gold  mines  of  the  patchy  class  which 
had  encouraged  people  to  sink  to  great 
•depths.  For  instance,  at  Bendigo,  in  Aus- 
tralia, it  had  been  found  that  each  succes- 
sive level  on  the  average  got  poorer  than 
the  one  above,  and  when  the  greater  depth. 
which  was  about  4,500  ft.,  had  been  reach- 
ed, all  the  mines  had  become  gradually  un- 
profitable :  it  was  only  at  higher  levels  that 
they  had  paid. 

The  question  of  what  metal  one  was  deal- 
ing with  made  a  considerable  difference. 
Copper  behaved  quite  differently  from  gold 
and  did  not  show  the  same  surface  enrich- 
ment, and  often  showed  a  very  poor  zone 
below  water-level.  One  gentleman  had 
quoted  an  example  of  a  copper  mine  which 
had  been  given  up  and  then  was  found  very 
rich  below  a  certain  poor  zone.  Of  course 
that  was  a  common  thing  witli  copper  and 
was  easilj'  explained  by  the  fact  that  it  be- 
came leached  out  at  certain  portions  of  the 
lode.  He  had  been  connected  with  a  cop- 
per mine  which,  owing  to  leaching  pro- 
cesses, did  not  average  0.8  of  copper  for 
a  long  distance,  and  then  became  quite  rich 
lower  down. 

The  question  of  lateral  extension  was 
about  the  only  thing  with  regard  to  which 
he  would  be  a  little  inclined  to  part,  com- 
pany with  the  author.  There  were  several 
mines  where,  on  his  own  recommendation, 
work  had  been  done  alone  the  Lateral  exten- 
sion rather  than  in  depth,  because  he  con- 
sidered that  in  depth  tie-  prospect  of  the  ore 
being  profitably  worked  was  not  very  great. 
He  was  sorry  to  say  that  in  no  ordinary  ease 
had  further  valuable  deposits  been  discover- 
ed. In  two  cases  e\t  ensii  ma  i  >f  I  he  1'  ide  were 
discovered,  but  thej  wen  o\  an  exceptional 
character.  In  one  case  the  lode  was 
obviously  faulted,  and  in  the  other  case 
perhaps  one  i  mghl  in  it  to  call  it  lateral  exten- 
sion at  all;  it  was  the  case  of  an  or 
which  pitched  at  a  very  small  angle  to  the 


surface,  so  thai  when  one  drove  alone 
under  the  second  or  third  level,  one  con- 
tinued in   the  orebodj    for  a    much   greater 

distance  than  on  the  first.  To  the  ordinary 
eye  it  looked  like  a  lateral  extension,  but 
the  stuff  never  outcropped  on  the  surface 
uleae  it  was  discovered  along  the  strike. 

Mr.  John  S.  Olver  said  his  experience  was 
almost  entirely  confined  to  the  Rand,  of 
which  he  thought  he  had  rather  an  unusual 
knowledge. 

They  had  heard  a  v< r\  emphatic  opinion 
expressed  and  he  was  not  going  to  oppose 
tli.it  opinion;  he  would  simply  say  that  he 
himself  had  not  formed  an  opinion.  He 
very  much  doubted  if  the  Ratal  could  be 
regarded  in  the  same  way  as  other  ore  de- 
posits. He  rather  took  exception  to  the 
author  drawing  illustrations  from  the  Rand 
at  all.  Personally  lie  was  inclined  to  think 
that  it  should  be  excluded,  and  that  one 
could  scarcely  deal  with  it  on  the  same 
lines  as  one  could  deal  with  fissure  veins. 

What  the  source  of  the  lode  was  he 
should  not  like  to  say.  Personally  he  had 
seen  no  explanation  that  met  all  the  facts 
as  he  had  seen  them,  and  he  was  inclined 
to  doubt  whether  there  was  any  real  rela- 
tionship there  between  value  and  depth. 
He  was  not  giving  a  final  opinion  in  any 
way,  but  so  far  he  had  not  seen  any  definite 
proof  of  it. 

Mr.  C.  Baring  Horwood  asked  to  be 
allowed  to  correct  a  misconception  on  the 
part  of  Mr.  Mennell  with  reference  to  one 
point  in  his  discussion.  He  had  not  made 
such  an  absurd  suggestion  as  that  the  pro- 
fitable ground  on  the  Rand  would  extend  to 
a  depth  of  40  miles;  what  he  said  was  that 
the  economic  limit  in  depth  had  not  yet 
been  reached,  and  that  the  depth  of  the 
deepest  workings  on  the  Rand  represented 
less  than  one-fiftieth  of  the  length  of  the 
profitable  extension  alone  the  strike,  and 
that  they  might,  therefore,  reasonably  ex- 
pect an  appreciable  further  extension  in 
depth  of  the  profitable  ground.  Ml 
nell  had  entirely  misunderstood  what  he 
had  said  with  regard  to  I  la-  final  .  : 
tile  \  erl  ieal  seel  ion  of  the  profi  ■ 
\\  iial      he     meant      was      that      in     dept  li     the 

gradual  Fall  in  grade,  at  various  horizons, 
could  be  averaged  oi  i  r  a    latei  nsion 

corresponding  in  lengi  h  to  th    i    fcei  oi 

the  profitable  outcrop,  and  that  consi 
l\    the    final    figure   repr  profit- 

■  momic  area  '  d 

be  repr.  sented  in  I  section  by    i   fig- 
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we  approximating  to  a  rectangle  instead  <>t 
cone. 

Mr.     S.    Vivian    said     tl  a<     tw< 
speakers  bad  referred  to  a  point  that  occur- 
red   to    him,    viz.,    that    the    Witwati 
reefs   wen    not    typical   for  the   purposi    ol 
that  discussion.     To  explain  his  reason  for 
thinking  so,  he  would  like  to  put   forward  a 
theory    of  his  \\  hich   he   had    I 
time   with   refereni      to   thi    ^ - >1< I    \ alues  in 
those   beds.      He  tl  • .    ha \  ing    re- 

gard to  the  comparative  regularity  in  thick- 
ness "i  the  reefs  over  such  extensive  areas, 
it  was  a  fair  conclusion  to  come  to  that 
they  were  deposited  in  a  horizontal  posi- 
tion. 

He    thought,    as    the   gold    values    ran    so 
generally   tin  m,  that   it  was  also 

reasonable  to  conclude  thai  th<    gold  enter- 
ed into  the  reefs  n hile  thej   n 
zontal. 

je  deductions  were  correct,  he  did 
Hi  .1  see  b  iw  their  present  depth  could  ha  \  e 
anything  to  do  with  variation  in  value  anj 
more  than  the  position  oi  anj  area  along 
the  present  strike  had,  because  had  the  up- 
tilting  pressure  com.  from  o  different  direc- 
tion, what  was  now  the  strike  might  have 
I,,'. ji  the  dip  ol  the  beds,  and  \  ici    i  ei  sa 

CONTRIB1    II  I.    REM  IRKS. 

Dr.  J.  Malcolm  Maclaren:  I  beg  to  enter 
a  vigorous  protest  against   Mr.  Rickard's  in- 
terpretation ol  m\   views  on  the  persistence 
oi  ore    in   depth.      I    have   never  suggested 
that   '  Mr.    Rickard  's  effort   to  smas 
lacious    generalization     is    likely    to    prove 
"exceedingly   harmful    both   to  the  mining 
engineering   profession  and   to  mining  capi- 
tal,"  '  nor  he  ve   I   evei   demui  red    Eroi 
general  conclusion,  which,  as   I    understand 
it .  is  a  denial  of  the  truth  of  tin    thi 
ill.    pel Bistenci    •  ii  ore  t. .  indefinite  depths. 
I  have,  how  e\  er,  em  I  to  sh,  >u  t  hat 

the     an <  e  of  Mr    Rickard 's 

proposition  would  provi  harmful,'  and, 
stating  the  same  idea  elsewhere  in  other 
words,  have  so  id  that  I  considered  his  nega- 
tion of  the  possible  persistence  "t  ore  in 
depth  'pernicious  doctrine,  if  universally 
applied.'  Briefly,  we  are  in  complete 
accord  concerning  the  rule,  but  while  Mr. 
Kickard  appears  to  maintain  that  there  can 
be  no  exception,  I  insist  that  there  maj 
be  exceptions  i  ij  i  o  n<  imic  importance.  In- 
deed, it  has  been  on  account  of  our  general 
accord  thai  (  have  elsewhen  discussed  the 
minor  point   of  divergence  rather  than   the 


o  ■  •  ement.   Neverthi 
1  am  bound  to  confess  that  while  in  thi 

cept  the  rule,  in  practice  I  am  always- 
hopeful  ot  finding  the  exception. 

On  Mr.   Rickard's  own  showing  such  ex- 
ceptions do  .\ist,  and  are  oi  economic  im- 
portance,   inasmuch   us   the   deep   levels  of 
-   yield  a  profit. 
In    discussing    this   subject    elsewhen     I 
pointed  t      t  the   rare 

ml  rule  are  found  in  pre-Cam- 
brian  rocks  or  in  the  unique  Mothei  Lodi 
belt  of  California.  The  three  principal 
cases  cited  by  Mr.  Kickard,  viz.,  [volar,  St. 
John  del  Rey,  and  North  star,  hear  out  mj 
nt  ion.  The  argument  from  the  Tas- 
mania does  not  appear  to  be  helpful.  The 
Tasmania  has  tailed  at  shallow  levels  and 
not  in  depth,  as  we  understand  the  term 
in  the  present  discussion.  Fifteen  hundred 
-  not  deep  as  modern  mines  go,  and 
numerous  mines  in  the  notoriously  shallow 
Tertiary  andesitic  regions  have  carried  ore 
to   greatet    depths.        Moreover,   the   water 

that    has   been   the   bane   ot    the   Tasmania    has 

rendered  and  doubtless  will  always  render 
it  impossible  to  saj  whether  the  decrease 
in    the    value    ot    the   or.'     is     permanent     ■>! 

whether  it   merelj   marks  a   | r  horizontal 

-.  mi    betw  .en   t  w .  >  |  ji  <  duct  i\ ,    shot  its. 

One    ot    Mr.     Rickard's    conclusions    de- 
mands critical   examination,   viz.,   that   one? 

that     postulates    that     'most    oivhodies    .    .    . 

are  geologically  young.'  So  much  ma\  l>, 
admitted  at  once  lor  all  that  ore  dependent 
on  Tertiary  igneous  activity,  hut   ]  venture 

-no  Mi-.  Kickard  ol  my  belief  in  tin 
pn   i  alula  li  a  agi  irebodies  in  tin 

pi .-(  amhrian  regions  of  India.  Australia. 
South  Africa,  and  North  and  South  America 

two  last  only  in  thi'  east  ot  the  con- 
tinent- and  therefore  awaj  from  the  influ- 
,  n, .  t  th,  ( '. irdillerean  and  Andean  erup- 
tives)  Proofs  are  t •  >< ■  lengthy  t,>  detail 
i, ut  th,    following  are  tacts  typical  of 

.me   region,    \i/-.    Western    Australia. 

There  th,  latest  members  of  the  pre- 
Cambrian  complex  are  fresh  unaltered  dia 
base  dykes.  At  Ravensthorpe  (Phillips 
Rivi  i  thej  cut  through  and  absorb  the  cop 
per  lodes  'for  lengths  ..f  80  ft.  At  Meeka- 
tharra  and  Nannine  thej  similarly  absorb 
and   int,  i -,  cl    auriferous  lodes         The   |,,  -t 

example      is     probably     that     ,,|      RobinBOIl's 

mine,    Nannine.      Here   the   magma    hat 

i BuflBcientlj    hot    and    fluid    t"   absorb 

the  rich  cold  quartz  ot  the  hide.  .Hid  a  drive 

acrosB  the  diabase  dyke  in  tin-  (rack-  of  the 
lode    showed    numerous     blocks     and 
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Hunts  ol  undigested  quartz,  of  a  value  fully 
equal  to  that  worked  elsewhere  in  the  lode. 
We  have  here,  therefore,  an  example  oi  a 
pre-<  lambrian  ■  in  bi  "1,\  I  hal  i  iv\  i  -  n<  ithing  to 
later  enrichment. 

1  am  informed  by  Mr.  Montgomery,  Chief 
Engineer  of  Mines,  Western  Australia,  of 
simila  r    ea  ses    i  I    the    intei  sect  ion    ol    gold 

lodes   by   pre-Cambrian   acid   ign is  dykes 

In  similar  fashion  the  gi  ■  il<  igica  I  a  a 
manj  orebodies  is  definitely  known  and  is 
not  a  matter  of  pure  assumption,  as  Mr. 
Eickard  apparently  infers,  nor  is  the  geo- 
li  ig  ical  evidence  of  their  age  affected  b]  the 
liscoverj  thai  another  and  far-removed  de- 
posite,  as  the  Homestake  may  be  much 
younger  than  had  previously  been  believed 

Mr.  Rickard  also  believes  that  orebodies 
ma\  be  the  result  of  chemical  reactions 
long  post-dating  the  waters  that  precipitat- 
ed tlie  primary  ore.  It  may  be  so;  I 
tainly  cannot  produce  any  positive  evidence 
of  value  to  the  contrary,  but  in  m\  experi- 
ence it  lias  latrh  seemed  to  me  that  prim- 
ary ni'e  is  normally  deposited  during  a  sin- 
gle  continuous   geological    period. 

\\  ere  it  otherwise,  it  is  then  difficult  ti> 
advance  any  satisfactory  explanation  ol  a 
common  condition  underground  in  which 
we  have  two  or  more  fissures  of  the  same 
age,  in  the  same  rock,  and  with  the  same 
gangue,  one  of  which  is  metalliferous  and 
the  others  barren,  except  on  the  assump- 
tion that  only  one  fissure  was  open  to 
metalliferous  solutions  at  the  geological 
moment  of  ore -deposition,  and.  further,  had 
ore-impregnation  been  continuous  over  long 
periods,  or  had  it  been  oft-repeated,  then 
it  is  exceedingly  improbable  that  other  fis- 
sures would  not  have  been  accessible  to 
impregnation. 

I  gladly  seize  I  his  oppi  irt  unit]  i  I  i  ;pn 
sing  my  indebtedness  to  Mr.  Rickard  for  a 
thoughtful  and  stimulating  exposition  of 
his  views  on  a  subject  of  importance  uovt 
and  of  still  greater  importance  in  years  to 
come  as  mines  grow  deeper  and  untried 
outcrops  become  rarer. 

Mr.  W.  F.  A.  Thomae:  An  important 
point  tu  remember  in  discussing  this  paper 
is  the  definition  ol  the  term  '  in  depth,' 
given  mi  p.  5.  It  would,  howe^ er,  hav 
been  better  had  the  author  stated  thi 
his  own  definition  for  the  purpose  ol  'us 
paper,  and  not  that  '  anyone  '  by  the  I  rm 
means  '  that  the  ore  continues  as  far  as  it 
is  likely  to  be  mined.' 

It  is  quite  possible  for  an  i  nginei  r,  in 
•    pressing    t  he    opinion    t  hat    a    certain    i  iri 


will  impi  - 1\  e  in  dept  h,  to  mean  that  it  will 
I"-  better  at  a  greater  depth  than  thai 
nlreadj  opened  up,  \\  hether  that  dej 
50  ft.  or  add  ft.  or  1,000  It.  Be  certainly 
would  not  mean  thai  the  value  ol  the  ore 
would  increase  in  arithmetic  progression  to 
tin  li  i\\  i  -i  depth  capa  ble  i  il  being  mined. 
The  author's  definition  is  therefore  essen 
tial  to  the  paper,  while  1  disagree  that  any- 
one would  always  use  it  in  that  sense. 

Taking  the  definitions  as  given,  tin-re 
i  exceptions  to  the  general  rule  of 
impoverishment,  though  it  seems  to  me 
that  even  the  St.  John  del  Rej  is  nol  really 
one,  as  the  drop  from  54s.  to  -His.  in  value 
seems  to  shi  >w.  I  tut  as  ,i  genera  I  rule  il 
surelj    cannot    be  denied. 

There   are    still    many    points    al i     ore 

formation  that  are  imperfectly  understood, 
but  it  is  acknowledged  thai  increased  tem- 
perature retards  deposition  from  solution, 
also  that  the  greater  density  of  rock  and 
diminution  of  easilj  permeable  channels 
would  retard  metasomatic  action.  These 
facti  ii  s  una  ease  with  dept  h,  and.  therefi  ire, 
as  far  as  t  li.  ii  .  ffecl  on  •  ire  depi  isition  is 
concerned,  increasing  depth  must  make  it- 
sell  fell   Si  '  mer  or  later. 

The  trenchant  facts  of  experience  seem 
to  indicate  that  the  depth  defined  in  the 
papei  i-  sufficient  to  show  it.  I  must  there 
Eore  In  Jd  thai  depth  per  se,  producing  as  it 
does  structural  change  in  rocks,  must  cause 
impoverishment  in  ore,  emphasizing  with 
the  author,  that  bj  impoverishment  is 
meant  a  lowering  not  only  of  the  grade,  but 
als  ..  or  alternatively,  of  the  quantity  of  the 
i  ire 

The  discussii  m  seemi  d  to  indicate  a  fear 
t  hai  this  fad  v  ould  militate  againsl  enter- 
prise in  mining.  This  I  venture  to  depre- 
cate.    Impoverishment  does  not  hum m- 

persistence.  The  fact  that  impoverishment 
in  depth,  as  depth  is  defined,  does  not  mean 
that,  because  a  certain  orebody  has  petered 
,.ut  at .  -  >} .  600  ft.,  further  sinking  will  not 
reveal  another  lens  or  make  oi  ore  ul  greati  i 
depth,  vide  the  Pahang  Consols.  It  does 
not  mean  that,  because  ore  lias  become 
poor  at.  sa\ .    1 ,000  ft.   o\\  ing   tu  ani:  tural 

geologi  .   it    may  nol    I"'  I  ich   again   al   2, 

ft.,  ii  the  disturbing  i  moved. 

[1  do      nol   mean  i  lial  gi  od  profit  3  maj   

continue  to  be  made  even  with  n  falling 
grade,  as  at  St.  John  del  Rey.  It  does  not 
roundlj  condemn  deep  sinking.  W  het  her 
further  developmenl  should  take  tins  line 
in  any  particular  ease  must  still  be  left  to 
the     judgment      ii         perienced     engineers, 
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after  careful  studj   oi  the  local  ch  i 
ii<-s  ol  tl ebody  in  question. 

It  is  only  meanl  to  warn  against  the  fal 

assumpti »1    undiminished   grade 

and  tonnage  to  the  limil  oi  possible  mining. 

Some  speakers  referred  to  the  definition 
of  'ore,'  and    I   think   it   should  be  pointed 
out   that   on    p.    5   the   author   gives   us   an 
example  of  the  inadequacy  oi  his  own  de- 
finition.      He  saj  -        Chi     ge  ilogisl    would 
...    ,,i   3,000  ti.  an  evidence 
[mess  in  depth,  but  ii  the  quanta  ol 
or,    proved  to  be  insufficieni .  it  would 
n  paj   the  miner  For  his  trouble  in  find- 
ing and  removing   it        Therefore   it    is  not 
tccording  to  bis  ow  q  definition,  and  yet 
he  lias  no  better  term  to  give  it . 

Mr.  T.  Crook:  In  bis  papei  on  the  ques- 
tion oi  the  downward  extension  of  ori 
posits  in  the  earth's  crust,  Mr.  Rickard 
claims  thai  ore  deposits  are  restricted  to 
relativelj  shallow  depths.  He  uses  the  term 
depth  in  a  practical  mining  sense,  implying 
thai  depths  exceeding  5,000  it  are  great 
depths;  and  he  draws  the  important  infer- 
ence that  deep  developmeni  is  undesirable 
and  doomed  to  disappointment .  since  as  a 
mine  gets  deeper  the  ore  becomes  more  and 
more  impoverished,  until  ultimately,  and 
in  comparatively  shallow  deptns,  it  i 
to  1 1  any  economic  significance. 

This  inference  is  such  an  important  on<  . 
and  it  is  so  very  pessimistic,  thai  it  cannot 
be  allow,. I  to  go  unchallenged.    One  is  com 
pelled  to  ask  it   Mr.    Rickard  has  don.    jus 
tice  to  all  the  facts  in  making  this  sweep 
ing  assertion.     It  must  ol  course  be  admit- 
ted   that,   in   verj    main    cases,   mines   have 
been  abandoned  alter  sinking  through  com- 
paratively shallow  depths.     Bui   is  it  reallj 
sufficient  to  explain  this  fact  bj  saying  that 
ore  is  non  persistent    in  depth  ?     There  are 
reasons  wh\  this  question  should  be  answer- 
ed in  tl gative,  at  li  o  si  For  manj  mines. 

The   different    parts   oi    an    extensn e 

deposit  are  not  always  continuous.  Where 
there  is  a  break  oi  continuity  there  is  a 
possibility  that  development  maj  proceed 
in  tlie  wrong  direction,  perhaps  tor  want  of 
logical  guidance  Even  where  it  pro 
ceeds  in  the  right  direct  ion.  Failure  m 
suit  from  mere  timiditj  or  lad,  oi  capital, 
one  maj  indeed  quite  fairlj  argue  that 
many  mines  have  been  abandoned  in  which 
deeper  development    would    have   had   good 

results;   and    no  doubt    main    a    \aluah! ■ 

bodj    has   been   missed   through    lack  oi   the 

confidei geological   guidai  ud 

--.mm   to  contiiuu    development 


It  i-  not  easj  to  admit  that  increase  in 
ordinary  working  costs  is  a  negligible  factor 
at  depth;  hut  without  pressing  this  point 
to.,  far  it  maj  I,,-  claimed  that,  so  far  as  the 

ire  concerned,  persistence  of  or, 
depth  is  not  the  only  factor  to  h,-  consider- 
ed in  explaining  the  failure  of  profits  as 
mine-  gei  deeper.  In  special  cases  it  is 
undoubtedly  the  vital  factor.  Hut  Mr. 
Rickard  has  put  the  case  generally;  and  as 
a  universal  proposition  it  is  not  true  that 
th.  unprohtahility  oi  mining  at  depth 
proves   lion  persistence  ol   ore.       It    is   tar  too 

complicated  a   problem  to  be  dismissed   ii» 

this  simple  way. 

To  take  ore  deposits  in  the  lump  in  deal- 
ing with  this  question  makes  confusion. 
Some  or.-  deposits  at,-  by  their  very  mode 
, ,f  origin  limited  t>,  shallow  depths,  and  are 

Characterised   bj    lateral   rather  than   vertical 

extension.  To  these  .Mr.  Rickard 's  dictum 
may   he  applied  appropriately  enough. 

other  deposit-,  however,  arc  character 
ise.l  1,\  great  vertical  extension,  and  change 
their  character  at  different  horizons,  like 
th,  famous  deposits  at  Butte.  In  dealing1 
with  this  type  'it  deposit,  we  nave  an  im- 
portant fact  to  assist  us.  We  know  that  it 
is  a  type  intimately  associated  with  igneous 
intrusions  oi  comparatively  deep-seated 
origin;  and  we  also  know  that  the  ore  ex- 
tends to  the  roots  ot   the   intrusions. 

N,,t  everj  geologist  will  admit  that  such 
ores  have  been  sweated  out  oi  the  igneous 
magmas  during  tin-  later  phases  of  intru- 
sive activity.  There  are  Bome  who  argue 
tli.it  descending  waters  have  done  the  work. 
It  u  were  to  be  admitted  thai  or,-  deposits 
uever  arise  as  th,-  direct  result  ot  intrusive 
action,  then  Mr.  Rickard 's  case  would  be 
\,r\  strong  indeed;  hut  I  gather  from  his 
paper  thai  even  Mr.  Rickard  does  not  sub- 
scribe  to  this  antiquated  notion.  He  admits 
that  igneous  intrusion-  probably  exude 
metalliferous  solution-  which  precipitate 
their  metallic  contents  partly  in  the  igneoUBL. 
rocks  themselves,  and  partly  in  the  ovei 
Lying  sediments,  on  their  waj  t.,  the  sui 
Face 

It    we   admit    this    \  iew  .   and    it    is   prohahly 

tin'  correct  on.-  for  certain  deposits,  what  is 
it-  bearing  on  the  question  ot  extension  in 
depth  ?  It  implies  th,-  probability  that  cer 
tain  ore  deposit-  ot  magmatic  origin  had 
then-  birth  ..t  depths  ot  noi  less  than  10,000 

ft.  ;  and   it    i-  not   pseudo-Scientific  to  assume 

that  some  deposits  have  been  horn  at. 
depths  exceeding  tin-  Hut  even  where 
the\  arise  at  shallower  depth-  than  this,  if 
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due  allowance  be  made  for  the  effects  of  all 
tn.  agencies  that  operate  to  produce  subse- 
quent changes  in  depth,  there  is  nothing  in 
the  facts  to  upset  the  belief  that  exploit- 
able ore  deposits  exist  plentifully  at  depths 
exceeding  5,000  ft.  At  any  rate,  there  is 
no  reason  why  the  miner  should  abandon 
as  hopeless  the  downward  development  of 
certain  deposits  well  beyond  the  depths  re- 
presented bj  the  large  majority  of  aban 
doned  mines. 

I  confess  much  sympathy  with  the  view 
that,  since  certain  deposits  of  great  vertical 
extent  have  probably  been  deposited  from 
solutions  that  have  traversed  the  earth's 
crust  in  tin  upward  direction,  the  mosl  logi- 
cal thing  to  do  in  developing  them  is  to 
follow  them  downward  towards  their 
sources,  not  forgetting,  of  course,  that  under 
certain  conditions  they  may  expand  later- 
ally. 

The  study  of  ore  deposits  has  recently 
gone  through  an  important  phase  in  which 
great  additions  to  knowledge  have  resulted 
from  the  investigation  of  the  enriching 
effect  of  processes  operating  only  in  shallow- 
zones.  The  glamour  of  this  study,  and  its 
great  practical  importance,  should  not  he 
allowed  to  blind  one  to  the  fact  that  there 
exist  some  important  types  of  ore  deposits 
that  have  not  been  affected  by  thesi  pro- 
cesses, and  that  appear  to  owe  their  origin 
1. 1  processes  operating  deep-seatedly. 

Mr.  Rickard  tells  us  that  '  if  the  crust  of 
the  earth  in  a  productive  mining  region 
were  suddenly  rendered  transparent  to  the 
radio-active  vision  of  a  transcendental 
geologist,  he  would  see  many  an  orebody 
that  had  been  missed  in  the  hurry  to  follow 
the  lure  of  deep  sinking.'  One  might  in- 
deed go  further  than  this  and  say  that,  it 
the  practical  miner  were  only  sufficiently 
sagacious,  he  would  see  on  looking  into  the 
earth's  crust  many  orebodies,  both  in  the 
shallow  and  deeper  zones,  that  he  has  tinn- 
ed through  want  of  geological  guidance.  It 
maj  l>e.  of  course,  that  with  till  the  help 
the  geologist  could  give  he  might  have 
missed  some  of  them;  but  he  litis  tar  more 
to  gain  than  to  lose  by  allowing  the  geolo 
gist  to  co-operate  with  him  in  his  subter- 
ranean gropings. 

A  great  deal  remains  to  he  learned  about 
ores  in  depth.  There  is  plentj  of  room  for 
hop.-,  and  in  the  existing  state  oi  know- 
ledgi  a  more  optimistic  attitude  than  Mr. 
Rickard 's  seems  permissible.  It  is  much 
too  late  in  the  day  to  pretend  that  the 
'  brutal  facts  '  of  mining  are  inconsistenl  with 


the  '  theories  '  of  geology.  In  science,  even 
in  mining  science,  facts  and  theories  stand 
\er\  much  in  need  of  each  other;  and  if 
tiny  are  divorced  the  facts  will  suffer  as 
much  as  the  theories.  Now  that  mining  has 
got  a  branch  of  geology  (mining  geology)  to 
minister  to  its  special  needs,  the  facts  and 
theories  can  fraternize  much  more  success 
fully  than  they  could  in  former  times,  and 
it  is  highly  desirable  than  this  fraterniza- 
tion should  go  on. 

In  conclusion,  I  would  add  my  thanks  to 
Mr.  Rickard  for  having  opened  the  discus 
sion  on  this  important  subject  in  such  a 
very   interesting  and   stimulating  paper. 

Mr.  F.  L.  Terrell:  Some  time  ago  when 
in  Rhodesia  1  found,  in  many  instances, 
that  while  the  reef  was  fairly  rich  near  the 
surface,  there  was  a  falling  off  of  values  on 
reaching  the  sulphide  zone,  and  a  gradual 
falling  off  in  depth. 

While  there  1  spent  a  short  time  on  tin 
tin  properties  in  the  Abercorn  district. 
These  tin  '  lodes  '  are  greisen  and  pegma 
tite  dykes  cutting  through  the  formation;. 
which  is  composed  of  beds  of  banded  iron- 
stone  quartzite  and  schist,  near  the  contact 
of  the  granite.  On  the  surface  large  speci- 
mens  can  be  found  which  will  assay  as 
much  as  "20  of  Sn02.  Sinking  on  these 
lodes,  very  little  tin  indeed  was  found,  al- 
though surface  indications  go  to  prove  that 
the  portions  of  the  lod.-s  eroded  have  been 
rich  in  eassiterite.  Much  money  has  been 
spent  on  these  lodes,  hut  as  far  as  I  am 
aware  not  one  of  the  lodes  have  proved  per- 
sistent  in  depth. 

There  appears  to  he  no  d.nil.t  that  Nature 
herself  litis  bottomed  the  ore-shoots  in  age- 
gone  by.  I  wonder  if  the  author  litis  ever 
noticed  if  the  lateral  extent  of  an  ore-shoot 
provides  tiny  indication  of  its  depth  ;  that  is 
is   there   any   proportion '.' 


NOTES  ON  THE  USE  OK  POTASSIUM 
1'EHMANGANATE  AS  (YAXICIDE: 
IX   SAND-FILLING   SOLUTIONS. 

(Bead    at    October   Meeting,    1914.) 


By  R.  A.  Cooper  (Member). 

DISCUSSION. 

Mr.     Morris     Green        Issociati  •        Mr. 

Cooper,  in  his  treatment  of  the  subject, 
has  omitted  to  consider  the  effect  of  the 
presence    of    the    oxides    of    manganese    that. 
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an    pn  cipitated     a    poi 

• Id  in  suspension 

addii  .  syanide  solution. 

msequence, 
since  it  leaves  one  or  two  points  vague,  the 
explanation    of    which    would    otherwise    be 

The    writer   pointed   out    some   time   ago 
t     Oxidisers    in    Cyaniding, 
i.i  \ ,   1913)  that  tin-  precipitated  man- 
ides     have     ;i     certain     oxidising 
I  ;  also,  ■'  portion  <  il  t  hese  oxides  is  held 
in    suspension.      It    was    shown     that     the 
u  idising    i  ffi  ct    of  a     cyanide    solut  ion    to 
w  hid  pi    □        anate    had     been 

iddi  d   and    the    pn  cipitate   filtered   off   was 
■  i    t  mi.     van  i 1 1 ^_-    from 
I1.   io  26  hours.     The  oxidising  effect  of  a 
solut  ion  to  whii  bad    been 

added,  and  from  which  the  precipitate 
inniii  ill, ill  I ii  had  I"  en  filtered  off  would  be 
differ  nt,  oh  ing  to  the  suspi  poi  - 

tion  of  the  mai  des.     This  latter 

case  closelj  resembles  conditions  obtaining 
in  actual  practice  as  outlined  bj  Mr. 
( Jooper,  thi  i  Sect    in  pracf  ice  be- 

imen  hal  greater  i ih  ing  ti i  the  presence 
of  the  precipital  uese  oxides.        \s 

Mr.   While  points  out,  tic  presence  "I  the 
oxide  oi   manganese   in   tine  colloid  suspen- 
sion  maj    bring   about    the   subsequent    de- 
I.  oi   cyanide  in  the  stupe. 
Mr.    C'oopei       reference   to   tin    bij 
if  cert aii  is,  in  view  <>t'  i , 

events,  \  er\    pi  rt  inent . 


\'(i|  ES     ON      l  Ml.     Mi  ST      \\.\.\\  \\<: 
PLANT    \T   THE    FERREIBA    DEEP. 

'i/i  -  ting,   191 1 

l'.\    S.   Niw  ton     Mi  /ii 

DISl    1    sslo\. 

Mr.     E.     H.     Johnson  ident): 

I  n    second  ii  ote    ol    thanks    to    Mr. 

Newton   at    the    November   meeting    for   liis 
est  ing     pap.r    .  ai    dust     a  Ma  \  ing,     Mr. 
Coombs   refern  d    to  the   work   done   in   this 
connect  urn    i.\    the    East    Hand    Pn  ipri 

\l  an   },     an. I      1      t  hink     s,   in,      amplllicat  loll     of 

Mr.    Toombs'    remarks    maj    be   ol    general 
interest 

The  in  to  tin. I  - economical 

ins  ol  alia \  ing  t he  .lust  tr.  m  t In   .lumps. 

M'hicl  hi  en     acceii' 


by    tn  _ .  inding    in    tube-mills    and 

cleainr  separation  oi  sand  and  slim.-  by 
classification,  was  commenced  in  November, 
1912,  on  the  suggestion  ot  Mr  \i  lerson, 
the    Superintending    l  i.  si 

Hand   Proprietary  Mines.     The  first   ex] 
mint    was    with    molasses,    followed    by    sili- 
t    soda    in   the    form  of  wast,     slag   and 
other  materials,   forming  a   list  very  similar 
to   that    which    Mr.    New  ti  n     refi 
having  been  tried  at  the  Eerreira   12  months 
subsequent  l.\ .        I  u    September,    IW3, 
of  the   previous  experiments   having   proved 
i  nt  irely      satisfactory .      t  be      bim 
adhesive    qualil  ies   ol    the    hi  Boil 

common  to  Ion  l.\  ing  ground  and  i 
the      Witv  s  it.-d. 

(Motorists  who  have  strayed  from  the  hard- 
pe  of  ground  can 
testify  to  these  two  qualities.)  Incident- 
ally, I  might  refer  to  .Mr.  Toombs'  mention 
ot  tie-  [}oksburg  fire-clay,  which,  like  "the 
flowers  thai  bloom  in  tin  spring,  has  noth- 
ing to  do  with  ii'  rhis  blai  clay, 
loam  or  hoc  ,<  common  throughout  the 
Reef,  pleul  iful  in  Ii  ih  1}  ing  or  vl< 
and  absi  nt  on  highei  gr< mnd.  It  is  <  asily 
miscible  with  water,  and  amy 
emulsion  that  remains  in  suspension  almost 
indefinitely .  It  can  be  pumped  with  an 
ordinary  plunger  pump  without  watel 
vice  to  glands.  <  in  spraying,  the 
sand  combines  with  it  to  Form  a  thin  crust, 
which   effectively                     the   wind 

the   --and. 

Any  form  of  mixer  w  ill  sen  e  lor  pre] 
the   emulsion,    i he    apparat  us    e.i. ipti  d 
here  being  an  8  fl 

i  ica  1  sha it  passing  t  hn iugh  the  botl  the 

■one  and  supported  l>.\   a  cross  beam    ll 
top.      To    the    shafl    an     attached    agil    I 

paddles,    and    the    shaft    is   driven    through    a 

l.e\ ,  l    e,  ;,t    beneat b    i he   c. me   bj    an   i  xten- 
sion  oi  the  pump  shaft.     Abovi 
tors   and    attached    to   the   agitator   shaft    a 
wire  n.  tt  in.  fixed   into  which   the 

-.  ill      I-     ti.l  The-  l)OUt 

a    toot    deep,    and    serves    lo    prevent    lumps 
falling  into  the  apex  . .1  the  . 
is    fed    thr. iugh    a    p.  rforated    pip.-    ilea 
bottom   oi    I  thereby    assisting 

agitators.      Tin     suction    ..!     the     pump     is 
taken    from   ah.  ml    two   p.,  t    below    I  he    sur- 

niil    near   the    apex    "t    tin 
valve    to    allow    the    discharge    i  I 

that      may     conic      in      w  ith      the     ola\  . 
injure     the     pump.       Tin      pump 
a     ( 'aim  nt  i         imp.     •'{     in.     ■    5     in. 

stroke,  driven  bj  compressed  aii 
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for  air  is  3d.   per  Lour.     A   3in.   pipi 
to  the  top  and  across  the  dump,  with  con- 
nections   at    suitable    intervals    for    atl 
ment  of  a   1  in.  hose.     The  spraying  aozzle 
in.    diameter,    so   thai     th<     hose    and 
spraying  is  easily  handled  by  one  boy.  The 
ratio  ot  water  to  solid  used  is  appros 
ly  five  to  one. 

I".  i     sixteen     months     this     i         rii 
proved   an    effective     preventative    ol 
from  the  dump,  and  during  that  time  it  has 
been  subjected   to   extremelj    heavy 
and  also   very  heavy  rains  without  affecting 
t£    efficiency.      The   rain   tends   to   improve 
the  covering  si  tni   -  hat,  by  make. 
combination  between  the  soil  and  sand. 

Reverting  to  Mr.   Xewton's  paper,  1  rind 
difficulty    in    reconciling    the    figures    gi 
and  perhaps  he  can  explain.     He  states  in 
the   appendix  :  — 

Duty   of    spraying    pump,    50, 

per  hour 

Cost,   including  -nh,   power,   labour,  etc., 
6d.   per  1,000  sq.   tt. 

Average  time  run  per  week,  '2'2  hours. 

T.  ital   i  <  '-i    per  month,    £25 

Then    .50x6d.  x  "2:2     £27    10s     pei 
Or  t'l  10  per  month. 

The  assumption  that  tie  treated  slime 
from  a  decantation  plant  costs  nothing 
scarcely  correct.  A  certain  recovery  is 
obtained  from  solution  returned  from  the 
slime  dams,  which  at  a  low  >  stimate  will 
amount  to  3Ad.  per  ton  for  every  ton 
pumped  on  to  the  dump,  where  this  solu- 
tion would  be   irrecoverable. 

For  the  purpose  of  comparison  I  repeat 
Mr.  Newton's  appendix,  with  the  corre- 
sponding data  from  the  East  Hand  Pro- 
prietary Mines  :  — 

Duty  of  spraving  pump  per  hour,  50,000 

sq.  tt. 
('est    including   salt,   power,   labou 
6d.  pi  i    1. sq.  ft. 

E 

22  hours  per  •■ 


Cost  of  erecting  plant.  £900. 
Amount    of    salt    used.    .">       to    dry    slim.-. 
Total   cost    per   month   during   six   months. 
£25. 

East  Rand  Proprietary  Min 

I>nn   ol  spraying  pump  per  hour.    L8 

sq.  tt. 

including  salt,   power,   labour,  etc  . 

•id.  pi  i    1,000  sq.   It. 
Spraying   pump    has    run   on    an 

15   hours    per    Week. 

;  erecting  plant.   £250. 
Amount  of  salt    used,   nil. 
Total  cost  per  month  during   six 

£9. 
I        credit  of  first   effectively    solving  the 
of    allaying    the     dust,     from     the 
dumps   belongs   primarilj     to    Mr.     \V.     T. 
Anderson,   to   whose   initiative   and   encour- 
agement the  effort   was  due,   and,   secondly, 
to  Air.   1'.   ]■;.    Nethersole,   who  carried  ou1 
the  experiments  and  discovered  the  proper- 
the    black-clay  and    its   adaptability 
to  this  purpose. 

1  have  brought  in  a  sample  taken  from  the 
Priefoiitein  Dump,   and  for  comparis 

sprayed  with   sail   and  slime  at  

other  dumps,  the  Village  Main  Reef  I  think, 
and  also  a  sample  showing  -and  treated  at 
the  laboratory. 

Mr.    H.    Meyer      .V.  mber    of    Cou 
Air.  Johnson  has  not  mentioned  the 

Sjinal  material,  transport,  and  appara- 
tus. 

Mr.  E.  H.  Johnson  Past-Pn 
I  took-  that  at  'Js.  a  ti  m.  The  act  us 
Is.  2d.  a  ton.     We  are  favourably    situated 

in  ha\  i    by. 

Mr.   S.  Newton  i  Mi  mi  aid  like 

Ejraphical  error  was  madi 

in  reference  I  given  in  m\    paper. 

It   is  m  ;  ■_'■_'  h  |        h eels :    but    i m    the 

'  22  In  'Hi's  per  month. 

•  ■  ne   tlnn   terminated. 
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lowing  papers  will  I"   submitted  lor  discussion   at   the   meeting  of  the   S 
to  l„   held  lay,  thi    20th  March,  1915. 

i  Hi:   l  HKnkY  OF  TUBE-MILLING. 


B\    I!     A.    White,    M.Inst.M.M  of  Council). 


As   experience    has  greatlj    increased   our 

lg<    i  ,i  i  h<    mosl  eci  nomical  mi  fchi  ids 

i  iisin^r  the  tube-mill,  it   has,  a(   the  same 

time,  opened  up  fresh  problems  which  still 

•h  theoretical  and  practical    solution. 

The   whole  Bubject   maj    conveniently  be 

■ 

ration.     These  ma^   be  further 

sub-divided  as  follow  - 

I  h,   jgn      (a  i  Shapi       b    I  dimensions : 
Lining*  Feed;   (f) 

Measuring  apparal  us. 

II  0  Speed  of  n  solution  ; 

Working    li 

I  loarseness  of 
I;  (g)  Moisture  in 
on6  in  power  and 
3hapt       I  i  <d     I  hi     facl     thai     the 

iillllMSt 

entireh    upon    centrifugal    force    ari 

li  duel  ion  i  hat  :i  long  cylinder  is 

•  ible  Bhapi      The  length  ol  this 

cylindi  r  will  be  determined  (it  trunnion  bear- 

rengtli  "f  material  which 

■    mical  ■     use    for   its   walls,    and 

generally   bj  tin-  amount  «.t  feed  wh 

h    tli''   tnl»-        The 
ii.  lengl  li  must  obi  i' iusIj  nol  exceed 
which  the  discharged  product   is  as 
>  In-  final  pulp  required,  and  in  i irder 
fullj     utilised    it    U 
probabh     best     thai     tin-    pulp    discharged 
should  ■  a  mucl     nore  than  hall  it  s 

■  •  duci  'I  t"  i  be  '1'  -hi'  1  tin'  in--'-    Thus 
if    tin-    final    product    desired     i-    "t        90 
...  the  tn!"-  discharge  -- > i •  •  i » 1 « I  not  have 
much  more  1 1  This 

.  tull  Buppl)  "f  material  t"  1..  crush- 
ed up  t..  the  vers  end  "t  the  mill,  though  tin' 
feed    •  in!   « ill   I"'   working  under  the  more 
ble   conditions      The   practical   limit 
u  ill  favour  len  largei  units  .  w  bile 

tin  mereh  theoretical  aspect  would  I"  in 
t  he  othi  r  direct  ion,  n  huh  tends  t- 

from  the  circuit  nil  material  f'n nough  ae 

produced.    The  bIh  rt  tul 
porarilj  in  favour  in  s"ii  he  world 

principally  owe  their  adoption  t"  some  other 
feature  of  their  design,  whose  effect  >^  nol 
fullj    a|  or  to  the   fact    that    the 

Bmall  for  1 1 
•  ffirient  work  in  longer  tubes 
nly  <  'th.  r  si 
■   of  the  cylindei  « ith  n  doubli   cone, 


ami  this  design  i--  apparently  based  uj 
misapprehension  "t  what  takes  place  in  the 
tube  i't  ordinary  shape.  (Sec  Bulletin, 
\iii.i.  [nst.  "i  Mm  Eng.,  July,  L913,  p 
•JTu-j  i  This  mill  aims  I  provide  spinal 
arrangements  for  graduating  the  power  to 
tin-  work  required,  hut  having  a  varying 
diameter  must  I"-  driven  at  a  speed  which, 
however  carefully  chosen,  must  be  incorrect 

great  portion  of  the  load.  Tin-  varying 
crushing  power,  in  a  direction  parallel  with 
tin-  axis,  s"  expensively  attained  in  the 
Eardinge  Mill,  is  inevitable  present  in  the 
ordinary  mill,  in  a  direction  at  right  angles 
i"  tin-  axis,  and  thr  well  known  tendency 
<it  thi  small.'!-  pebbles  t..  travel  toward  the 
discharge  end  ol  thr  standard  tube  mill. 
gives  thr  advantage  "t  reducing  tin  powei 
consumed  at  thr  point  where  thr  feed  has 
nal  uralrj  become  finer  It  is  ob\  bus  thai 
thr  unit  of  capacity  is  more  cheaply  obi 
nl  In  a  cylinder  than  in  a  double  com  .  and 
mi  defence  ut  anj  sort  has  been  put  up  tor 
tin-  run,-  at  tin    inlet  end. 

It  might  be  suggested  thai  a  Blightly 
tapered  cylinder  (saj  'J  in  wider  at  inlet 
than  outlet]  would  1"'  useful,  as  thr  lining, 
it  "J  in.  thicker  at  inlet  than  discharge,  as  ia 
common  with  Bilex  linns,  would  have  a 
cylindrical    surface    when    new,    and    while 

.■  a  uniform  ' '  life  "  along  the  tube, 
would  improve  the  tendency  t..  keep  the 
larger  pebbles neai  thr  feed  end  and  provide 

ger  average  drop  at  this  point  where  thr 
coarsest. 
This  construction  would  nol  interfere  with 
giving  correct  speed  m  in  than  the  wear  ol 
liners  does  at  present,  hut  it  is  doubtful  if 
thr  increased  capital  required  could  not  be 
better  utilised   in  a  different    type  ol   liner, 

liallj  i-  tin-  extra  diameter  at  inlet 
would  have  an  unfavourable  effeel  upon  thr 
adjustment  "t  thr  "working  level  "  subse- 
quently referred  t". 

Dimensions.     Saving       concluded 
that  thr  shapr  must  suitable  i-  a  long  cylin- 
der, thr  relative  anil  absolute  dimcnsioi 
length    ami    diameter    require    further   con- 
I  ion. 
DiameU  r      Thr  diameti  i    ol   a   tube  mill 

will    il.'|M  ii.l     upon    thr     si/r      'if      thr      lafr'St 

m  tin  feed  ami  thr  largest  pebbles 
which  ran  conveniently  be  used.  Thr  weigh! 
"f  the  pebble  anil  thr  diameter  <>i  tin-  tube 
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are  to  some  considerable  extent  mutually 
compensating  factors  whose  product  will  de- 
termine the  largest  pieces  permissible  in  the 
feed . 

The  longest  drop  any  pebble  in  a  tube  will 
will  be  in  the  layer  corresponding  with 
an  "  angle  of  departure  "  of  45°,  if  the  speed 
of  revolution  is  sufficient  to  give  any  layer 
that  angle ;  if  not,  the  outer  layer  will  have 
the  longest  drop.  The  drop  cannot  therefore 
exceed  0.8  x  diameter  of  "circle  of  refer- 
ence."  (See  Diagrams  IVa.  and  IVb.) 
(The  "  circle  of  reference  "  is  the  locus  of 
centres  of  pebbles  touching  the  lining  of  the 
tube,  and  the  "  angle  of  departure  "  is  the 
angular  distance  from  horizontal  diameter  of 
tube  at  which  a  pebble  begins  its  curve  of 
flight.) 

The  ft.  lb.  of  energy  required  to  smash  any 
piece  of  average  banket  will  vary  as  the 
square  of  its  diameter,  and  may  be  from  2 
to  6  ft.  lb.  for  a  1  in.  diameter  piece,  in 
accordance  with  shape,  etc. 

Assuming  a  maximum  of  6  ft.  lb.  for  lin. 
feed,   pebbles  approximately  spherical  with 
Sp.  Gr.  2-7o,  and  tube  linings  of  4  in.  thick- 
ness,  if  the  largest  pieces  of  banket  to  be 
fed  were  of  lin.  diameter  the  following  would 
be  diameter  of  tubes  required  : — 
For  a  4  in.  pebble  a  tube  diameter  of  39  in. 
For  a  3  in.  pebble  a  tube  diameter  of  76  in. 
For  a  2  in.  pebble  a  tube  diameter  of  226  in. 
In   a  similar  manner  it  may  be  calculated 
that  a  standard  tube  of  5  ft.  6  in    x  22  ft. 
will  not  take  a  feed  coarser  than  A  in.  unless 
a  sufficient  proportion  of  pebbles  larger  than 
2  in.  are  present. 

Similarly,  if  it  were  required  to  design  a 
tube  to  take  banket  ore  direct  from  the  rock- 
breakers  with  a  maximum  size  of  3in.,  the 
diameters  corresponding  with  various  pebble 
sizes,  putting  the  blow  required  at  36  ft.  lb., 
and  allowing  for  a  lining  4  in.  thick  would 
be:— 

For  6  in.  pebbles  a  tube  of  5  ft.  2  in.  dia. 
For  5  in.  pebbles  a  tube  of  8  ft.  dia. 
For  4  in.  pebbles  a  tube  of  14  ft.  6  in.  dia. 

As.  however,  the  blow  is  mitigated  by  re- 
sistance of  semi-fluid  pulp  so  that  in  prac- 
tice it  is  found  that  feed  larger  than  A  in.  is 
somewhat  unsatisfactory  with  the  5  ft.  6  in. 
tube,  though  the  pebbles  present  therein  will 
average  about  0*65  lb.  (24  in.)  with  lumps  of 
rock  ted  in  at  an  average  of  about  2  lb.,  it  is 
probable  that  a  suitable  tube  for  taking  ore 
direct  from  the  rock-breakers  would  have  an 
inside  diameter  not  less  than  8  ft.,  and  the 
coarse  ore  fed  in  to  form  pebbles  would  be 
lumps  from  li  in.  to  8  in.  cubes.     In  such  a 


case  it  would  probablj  prove  advantageous 
to  use  a  second  row  of  ordinary  tubes  for  the 
final  reduction. 

Length  of  Tube. — The  capital  cost  for  the 
cheapest  design  will  depend  upon  the  rela- 
tive cost  per  square  foot  of  barrel  and  ends. 
It'  a  square  foot  of  end  costs  "  n  "  times  a 
square  foot  of  barrel,  then  the  length  must 
be  "  n  "  times  the  breadth.  In  designing  a 
tube  all  the  costs  which  are  affected  1>\  the 
diameter  must  be  tabulated  for  the  various 
sizes  and  a  similar  set  of  calculations  made 
for  the  various  lengths  and  upon  the  above 
principles  a  determination  can  then  lie  made 
of  the  best  relative  dimensions.  I  am  in- 
formed that  the  ratio  so  determined  will  be 
al> nit  4  to  1,  which  implies  that  the  ends, 
including  driving  pinion,  trunnions,  etc., 
cost  four  times  as  much  as  the  cylinder  per 
square  foot.  It  has,  of  course,  been  assumed 
that  the  internal  capacity  is  a  reasonable 
measure  of  the  work  a  tube  mill  can  be  made 
to  perform,  which  is  in  practice  found  to  be 
roughly  accurate. 

Other  considerations  are  of  at  least  equal 
importance  with  considerations  of  prime 
cost,  and  the  principal  one  appears  to  be 
connected  with  the  amount  of  feed  it  is  prac- 
ticable to  pass  through  the  tube  so  that  the 
full  length  may  be  utilised.  Four  hundred 
tons  per  day  is  quite  common  on  the  Wit- 
watersrand,  and  this  seems  to  be  sufficient 
for  the  ratio  of  4  1  with  a  5  ft.  6  in.  diameter 
tube,  but  it  would  be  difficult  to  set  a  limit 
for  the  possible  amount  if  the  feed  and  dis- 
charge inlets  are  suitably  arranged. 

Before  proceeding  with  the  other  divisions 
of  our  subject,  a  reference  is  necessary  to 
the  experiments  recently  carried  out  by  the 
Alines  Trials  Committee,  which  has  been 
kind  enough  to  give  permission  to  make  use 
of  the  results  obtained. 

This  series  of  experiments  was  carried 
out  in  the  ore-dressing  laboratory  of  the 
South  African  School  of  Mines  and  Tech- 
nology by  Professor  G.  H.  Stanley,  assist- 
ed by  Mr.   Morris  Green. 

(1)  Objects  of  the  Trials. — These  experi- 
ments were  undertaken  to  observe  and 
measure — 

(a)  The  effect    of  varying  speeds  of  revolu- 
tion. 
(e)  The  effect  of  varying  kinds  of  tube  lining. 
(c)  The  effect  of  different  "  working  levels  " 
and  the  ascertaining  of  the  mosl   suit- 
able discharge  screens. 
id)  The  effect  oi  rarying  sizes  oi  pebbels  and 

feed  coarseness. 
i  hi  The  effecl    ol    van  ing   loads  oi   pebbles. 
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I  ty   oi    using    a 

itinuous     automatically     rep] 
lining  ot   th<    pebbles  themsi 
During  the  conduci  of  the  trials  it  was  fur- 
ther decided  to 

i     Measun    thi    fiuctu  peed  and 

power  consum]  a    revolu- 

i   tin-  in!..-. 

/ '.    i  ripiion  d.—Tht 

was   a    cylinder  oi    S    in.    iron    w 

diameter  ot    77    in.    insidi    and    a    length    ol 

I s  in    mounted  t-iron  spider 

and   driven    bj    gi  ai  ing.     The   back   was  of 

1    in.    ribbed  cast    iron   mounted   mi   a    shaft 

7  in    diameti  r.     'I'll'-  front  was  closed  in  by 

1  in.  in >n  screi  ail  I ed  from  bulging 

in   supporting   plates. 

A  man-ho  used  for  inl  n  iducing  

moving   pebbles.        Tin'  spur-wheel  oi 
-In, It   was  cut  steel  gearing  with    150  ti 

n  20  teeth,  counter  shaft   belt   pulleys 

30  in.  and  20  in.  diameter,  motor  pulley  8 

■    I  liagram  facing  this  page). 

Mali, i.      \   25    II  1'.   -limit    wound   motor 

was  supplied,  and  the  speed  varied  h\  using 

Buitable  resistances,  and  this  gave  no  trou- 

The  calculations  on   power  consumed 

do  not  taki  •  iuni   any    \ ariat  ion    in 

d  I.;,    changing    speed,  as  the 

i  ngineers   .lid    not    consider  this  ot    import 

Pebbles.      Imported    Danish   pebbles  from 

'1   in.    to    I    in,    diameter   were   used,   and   a 

>  -t\    [in,,  spray  ot   water  ha, I  t,,  be  directed 

upi  ii  ihnii  t,,  keep  down  the  dust.     All  the 

i  \  at  ions  air  1 1 1 >,  hi  the  t  ube  loaded  with 

1 1 1 1 1  \ . 

Measuring    insli  u  nu  n  Is      The     vi  Itmi  ter 

and  ammeter  employed  were  carefully  cali- 

■  I   from  t  ime  to  i  ime. 

Tin-  tach iter  supplii  d  «.is  ot  little  use 

as  its  readings  w  ere  not  sufficiently   "  dead 
l"  'i  "     A  stop-watch  was  therefore  used  in 
counting   number  ol    revolutions.        Various 
id  iai\   appai  it  us  ■.'.  ns  it  i  mine 

levels   an, I       angles  ,,|   departure  "   ot   peb- 
bles, etc       \-  tli  is  insufficient ,  no 
cini  in  iti  "i aph    record    ci mid    be    taken ,     as 
intended,     but      numerous    diagrams 
drawn    from    eye   observations   tu    illu 
the      appearand      oi     the     moving     pebbles 
under     the     various     conditions.       Several 
oscillograph   rec<  nt  ci  msum- 
nd  tracirtj     of  an  eli  ctricallj    *  ibrated 
n   smoked     paper    wrapped 
round  the  shaft   were  nlso  taken,  the  latter 
I    to   di  termini     tin     variat  ion    of 
ii                 complete   revolution   i 
tube. 


Special  A',iii.  —  All  tin-  observations 
corded  were  made  with  the  tube  mill  con- 
taining pi  bbles  only .  thus  secui  ing  sim- 
plicitj  and  definiteness.  Any  prai  I 
application  oi  the  deductions  when  sand 
and  water  air  present  requires  due  allow- 
or  these  factors. 

[(c).   Linings.     The    linei    used    for   must 
-  >i   the  es  pei  iments   « as  , ,i   plain   run, 
and  this  wore  away  very  rapidly,  especially 
at    first    while    it    was    fairly   new,   and   the 

w  car    was     not    Vi  -  \     C01 

surface  does  not  appear  to  have  much 
"  ur  i "  i  I  *  "   "ii    the   pebbles,   and   according 

alculal  i'  ins   made  i  >n  <  ibsei  ■ 
it  allowed  more  "  -lip  "  than  even  the  mi- 
ll  I  tube. 

A  steel  bar  liner,  arranged  alternately 
il.it  and  upright  in  the  usual  manner, 
found  to  take  up  pebbles  well  till  the  actual 
working  surface  consisted  of  pebbles.  The 
wear  in  this  liner  was  not  measureable  dur- 
ing the  experiments  made  with  it,  and  the 
working  surface  appeared  t<>  take  up  tin1 
pebbles  well,  -n  ing  a   minimum 

slip. " 

N, ,  '  ither  kind  of  liner  was  avail  i 
:  mi.  nt-.     but     the     experimental 

mill    n  as    at  ailable    tor    trials    in    this 

direction,  if  at  any  time  such  appear  t< 
desirable. 

An    objection    to    the    bar    liner    of    the 
Osborne    or    similar    types    is    thi 
amount    of   amalgam   held   up    thereby 
compared    with    the   silex    liner.      This   may 

to  si  ime  extent  minimised  bj 
cement  as  a  backing  to  fill  up  interstitial 
-parrs,  hut  even  with  great  care  the  reten- 
tion "l  amalgam  is  capricious,  and  may 
vary  nu  the  same  mine  from  500  to  2,500 
,,/.     It  will,  how r\ er,  do  ah  cient 

w  ,  irk    at    t  he    hist    hour  <  it    -tart  i  1 1  •_■    a-    at 
ii.  i    ot    it  -    life,    a  ml    I  his   r,  .liinal'r-    faVOUl 

with  tli,  indifferent  work  dour  when  a  new 
thick  si!,.\   liner  is  started  up. 

Possibility    d  oinalie    liner    of 

pebbles.  Upon  driving  a  tube  beyond  a 
certain  nit  ical  speed,  om  or  m<  a  e  laj  ers  <  >f 
pebbles  may  be  made  to  adhere  to  the  cir- 
cumference,   and    thus    form    an    automatic 

•h  w  < >nli I  reploce  itself  as  it 
out.      In   order  to  test    the  practieabilit 

il xperiments  recorded    in   tin-   fol- 

1,  iw  ing  na  ra  I  Table  I .   were  under- 

In  all  cases  the  power  consumed   in  lift- 
ing pebbles  was  much  smaller  than  tin 

i  \     <  if    t  he    i  ibe    at     m,  ire    ordinary 
i  other  draw  backs  an 
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In  practical  experiments  on  a  working 
scale  it  may  be  anticipated  that  consider- 
able saving  in  lining  expenses  would  be 
made,  that  tubes  of  large  diameter  iT  tt.  or 
should  be  employed  with  a  corre- 
sponding decrease  per  cubic  fool  in  capacity, 
but  that  there  is  no  reason  to  anticipate  anj 
decrease  in  tuns  -90  produced  per  HP. 
employed.  Possibly  an  extra  lock  up  of 
amalgam  in  the  tube  may  be  expected. 

Table  I. 
<     'crs  and  I!. I'M.   in  Make   Layers  of 
Pebbles  ( 'ontinuous. 

The  diameters  given  refer  to  the  "  circle 
of  reference  "  and  show  measurement  inside 
tube  lining  less  diameter  of  pebbles  used 
A  layer  of  pebbles  is  said  to  be  "  continu- 
ous "  when  it  adheres  to  the  circumference 
of  the  tube  or  lining  during  a  complete  re- 
s' lution. 


l»lla\er< 

Dntinuous. 

All  Pebble 

9  Contini 

5 

U.l'.H. 
Calcu- 
lated. 

R  P.M. 
( ibaerved. 

K  P.M. 
Calcu- 
lated. 

Load. 

R.P.M. 

Observed. 

Load. 

53 

364 

36  0 

408 

"o 

460 

+    5 

54 

361 

— 

40  5 

0 

— 

— 

55 

35-7 

— 

401 

0 

— 

— 

56 

35  -4 

347 

39\s 

0 

46-2 

+    2 

57 

351 

355 

39-5 

0 

478 

+    4 

58 

348 

350 

39-1 

0 

485 

+  10 

59 

34  5 

345 

388 

0 

47-2 

+  12 

60 

34-2 

(390) 

38-5 

0 

47  2 

-    7 

61 

339 

— 

38-1 

0 

— 

— 

62 

336 

(380) 

37-8 

0 

49-0 

0 

63 

334 

— 

375 

o 

— 

— 

64 

331 

332 

372 

0 

460 

+    6 

65 

32-8 

— 

369 

0 

— 

— 

66 

32  6 

335 

367 

0 

512 

+  12 

67 

32  3 

— 

364 

0 

— 

— 

68 

321 

337 

36  1 

0 

51 -2 

+  17 

69 

319 

— 

359 

0 

— 

— 

70 

316 



35  6 

0 

— 

— 

71 

314 

— . 

353 

0 

— 

— 

72 

31-2 

— 

351 

0 

— 

— 

It  will  be  observed  that  slightly  more 
than  the  theoretical  speeds  are  required  to 
make  the  first  layer  continuous,  and  that 
though  an  increase  of  3-9  to  44  R.P.M.  is 
theoretically  sufficient  to  take  up  all  the 
pebbles  to  the  circumference,  in  practice 
an  increase  of  10  or  12  R.P.M.  is  required 
(owing  to  excessive  slip  in  inner  layers); 
the  greater  speed  is  naturally  required  with 
very  heavy  loading  as  the  inner  circle  form- 


ed by  the  last  pebbles  taken  up  is  propor 
tionately  smaller.  To  take  up  two  or  more 
layers  "ti  the  circumference,  the  R.P.M. 
would  require  an  extra  revolution  per  min 
ute  for  each  lay ei-.  more  or  less,  in  accord- 
ance with  size  of  pebbles  and  diameter  of 
layer  formed.  It  is  evident,  therefore,  that 
if  the  speed  were  set  for  two  layers  of  peb- 
bles to  form  an  automatic  lining,  a  variation 
in  speed  of  3  either  way  would  result  in 
increasing  the  layers  to  three  or  reducing 
to  one.  There  is  consequently  no  great 
difficulty  in  this  direction,  but  the  faci  that 
an  increase  in  speed  is  in  these  eases 
accompanied  1>\  a  decrease  in  power  con- 
sumption requires  tile  pl'nxisi.Ui  of  a  enli- 
st Ml  it    speed    prime   mover. 

In  all  cases  where  a  continuous  layer  of 
pebbles  is  maintained  on  the  liner,  it  was 
found  that  the  smaller  pebbles  reached  the 
circumference;  experiments  with  a  very 
small  model  tube  mill  with  sand  present 
showed  that  if  the  speed  were  gradually  in- 
creased only  sand  was  found  on  the  circum- 
ference, but  a  rapid  increase  of  speed  up  to 
the  required  point  enabled  the  much  larger 
beads  used  to  form  the  automatic  layer. 
It  may  be  anticipated  that  in  practice  as 
the  layers  on  the  circumference  become  re- 
duced in  size  li,\  wear,  the  tendency  will  be 
for  their  place  to  be  taken  by  sand,  and 
especially  by  pyrite  or  amalgam,  because 
the  smaller  particle  can  be  held  there  by 
the  centrifugal  force  where  a  larger  particle 
would  fall,  as  its  centre  would  fall  outside 
the  limiting  circle  fixed  by  the  speed  of 
revolution. 

The     following    experiments    were    made 
to     illustrate     the     possibility     of     main- 
taining stable  conditions  under  these  condi- 
tions :  — 
(1)    Height  of  pebbles  above  axis,   in!  in. 
(  +  10*  in.). 
Liner    thickness,     P25    in.    (at    begin- 
ning I. 
Liner  thickness,    P25   in.    (at    end   "1 

5  hours). 
The    tube    was    run    at    34"8    R.P.M. 
with    several    continuous    layers   of 
pebbles      for      5      hours      without 
material     variation,     and     although 

the     pebbles     Wore     1 1 1  ell  lSel  VCS    d"W  It 

to  +  li  in.,  no  measurable  wear 
took  place  on  the  liners.  The  aver- 
age rate  of  wear  with  R.P.M.  23 
to  33  was  from  0-l  in.  to  <>■•<:  in. 
per  hour  with  the  concrete  lining 
used. 


/  ',.  Journal  <•!  Thi  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         Fob.  1915 


(2)    Height  of   pebbles  above  axis,   7   in 
7  in.).  .     . 

Liner  thicknesf  oning). 

Liner  thickness,  7  in.  (at  end  of  3-J 
hours. 

The  tube  was  run  at  38'5  R.P.M. 
with  several  continuous  layers  ol 
pebbles  for  3]  hours,  but  though 
the  pebbles  were  worn  down  to  a 
considerable  extent  no  measurable 

wear  tool;  place  on  In 
((8)    In  order  to  determine  hen 

the  first   layei  of  pebbles  was  not 
quite  on  the  circumference,  a   fur- 
ther experiment  showed  a  wi 
02    in.    in    three   hours,    against    a 
of  0*7  in.  in  three  hours  when 
no  such  protection  was  afforded. 
I    (d).    Discharge. — While  the   inlet  op 
ing  to  the  tube  need  only  be  large  enough 
to   pass   the   largest    pebbles   to  fie  fed    in, 
with   an  allowance   for  the  wearing  lii 
the   diameter   of   discharge    aperture     may 
either   In-    large    enough   to    brine    down    the 
level  of  the  semi  fluid  pulp  to  the  required 
point,  or  the  discharge  screen  may  be  pro- 
vided   with   a    lifting  scoop  delivering   to  a 
discharge  outlet  of  smaller  diametei      v 

■11      II      (el 

This  dischai  works   in  a   cham- 

ber cut  off  from  the  end  ol  the  tube  by  a 
false  end  plate,  provided  with  a  screen 
having  the  diameter  required;  and  iron 
balls  or  a  few  stem  ends  mielit   be  placed 

to  smash  up  the  small  pebbles  pass- 
ing    this     SiTeen.     niter     tie        n 

'.-.  arrangement   bj    Mr.   Thurlow  at. 
the    New    Modderfontein. 

I  Fi  i  ,1      The  Schmiti  Feed*  r  is  vi  rj 

and  where  this  is 
use, |  there  is  no  ri  ison  why  the  inlet  to 
tube  should  not  I,,-  ,,t  sufficient  diameter 
as  to  obviate  the  possibility  ot  jamming  ol 
the  pebbles  fed  and  to  allow  larger  rock  to 

be    USed     for    this    purpose    \\lleiv    d.slled 

I    iH.   Prime    Movei      The   peculiarity    of 

the  tube  mill   that   an   increase  .,!   -peed   may 

ll;i\  e     t  lie     elfi    el      ,  ,|      |,   ,  I  U .  •  1 1 1  ■_•     I 

sinned  rendei a  if   > a 

mover  should  be  nf   Bpeed  type 

to  avoid  the  possibility  of  a  dangerous  run- 
away.       This     should      I 

rv  if  the  automaf 
iBed,  as  iii  i  h 

h  nearer  the  danger  limit. 
[  <•      pre 

aenf  usual  m  I  atrolling  ti 

tube  mills  by  n  ordinary 

:    r    in    a    three    ]ph;ise    circuit    has    sev- 


eral disadvantages.        In   the  first   placi 
does  not  discriminate   between  loads  above 
and  I  maximum   power  consump- 

tion,  and  o|   course   the  reading  is  din 
influenced  by  the  variations  in  the  voll 
ol  the  powi  r  supply  which  at  times  are 
derabli  .        Where      measurement 
power  consumed  must   be  relied  upon, 
most   advantageous  instrument   would  I 
graphic    recording   watt    meter  and   a   daily 
chart     from    this    would    be    a    useful    ch 
upon  the  regularity  of  maintenance  of  the 
required  pebble  load.     If  the  same  level  of 
load    is    maintained    in    a    silex    lint  r 
obvious  that  the  power  consumed  will  vary 
with  the  wear  of  the  liner,  but  experi. 
will   enable   this   variation  to    be    properly 
allowed  for  and  the  chart   may    be   mat 
as   a   guide. 

It  will  be  obvious  that  in  comparative 
trials  with  various  adjustments  an  int(  _ 
ing  wattmeter,  duly  calibrated,  is  the  only 
reliable  instrument  where  motors  are  used 
and  figures  bused  upon  comparative  ampen 
readings  arc  quite  useless. 

It  is  to  be  regretted  that  no  reliable 
method  of  directly  measuring  the  pebbh 
load,  while  the  tube  is  running  has  yel 
been  devised,  though  some  oper 
sider  that  the  load  may  be  roughly  judged 
by  pushing  a  thin  iron  rod  through  the 
tre  hole  of  the  discharge  screen  and  thus 
judging  the  depth  ol  the   fallen  pebbles 

In  ordinary  tube  mill  installations  driven 
bj     three-phase     motors,     one     integrating 
watt-meter  would   be  sufficient  for  all 
tube  motors  to  enable  power  charges  to  be 

properly     allocated,     one     ammeter    and 

aeter   would    likewise   be   sufficienl 
the  whole  circuit,  while  each  motor  switch- 
board should  be  provided  with  a   record 
watt-meter,     and     an     ordinary     indict 
watt  met<  r  should   be   placed    in    a     a 
position,    dearly    visible    from     the     pebbh 
feeding  point. 

II  I    ■    •  ij,  els   of   varying   spi  edg    of 

In  .ill   the  experiments  carried 

.an    under  tins  head,   the  power  consumed 

when  the  tube  was  running   empty  at  the 

various    speeds   was   first    determined.         The 

riett    power   after  deducting    these    results 
from    the    final    readme    refers    tl 
illy  consumed   in   I 
bles,  plus  internal  friction  inside  the  tubi 

It  may  be  assumed  that  the  power  actually 
consumed   in  lifting  pebbles  will  be  a 

ore  of  the  crushing  capacity  of  the 
tube,  and  that  at   anything  like  reasonablt 

i-    and     loads    the    amount     of    fine 
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material  produced  per  H.P.  will  not  vary 
to  any  great  extent,  in  the  same  way  that 
heavy  stamps  have  a  high  crushing  power 
per  machine  unit,  but  no  greater  product 
per  H.P.  than  lighter  stamps. 

It  was  very  obvious  on  watching  the  fall 
■of  the  pebbles,  that  greater  loads  required 
higher   speeds    to   develop    full    power   con- 


shown  with  excessive  loads  is  due  to  the 
further  effect  of  the  pebbles,  after  filling  up 
this  inner  cavity,  heaping  up  at  the  bottom 
of  the  tube  and  thus  lessening  the  fall  of 
the  other  pebbles  present  until  the  speed 
was  great  enough  to  carry  up  the  excess 
pebbles  on  to  the  rim.  A  free  fall  was  thus 
again   secured,   but    .it    course    the   effective 


DIAGRAM    I  

Ba,r  Liner  5% Thick.,   Including  Pebbles 

Inside  Linings-  66^.  Circle  of  Reference- 64- 
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•sumption,  the  effect  of  the  greater  speed 
being  to  provide  adequate  paths  of  free  fall 
for  the  greater  load  of  pebbles.  If  the 
speed  was  too  low  or  the  tube  too  crowded 
at  the  speed  used,  the  inner  layers  of  peb- 
bles had  no  space  for  free  fall  and  were 
merely  carried  round  'and  round  with  slight 
relative  movement,  which  in  most  - 
would  mean  wasted  power.     The  low  power 


tube  diameter  was  reduced  by  the  pebbles 
adhering  to  the  lining.  m 

It  was  very  difficult  to  observe  the  angle 
of  departure"  (measured  from  a  horizontal 
diameter)  at  which  the  various  layers  of 
pebbles  left  the  rim,  but  as  the  speed 
measured  for  the  "angle  of  departure 
90°  (i  c  when  the  first  layer  is  '  continu- 
ous'"i     agrees   well     with     that     calculated 
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illy,   the  attached    Diagram    [II.    i> 
given    to   show   the     R.P.M.     corresponding 
with   this   angle    for  the  outer   laj 
tut..  .      Vs  the 
•   pebbles  is  about  •"-"•.  there  is  prac- 
ticallj    do   lifting   ol    the    pebbles    till    the 
speed  corresponding  n  ith  that  angli 
layer  is  i 
cr  more). 


It   has 
anj    m  -  thie  fret    3] 

working  tube,  a6  it  always  contains  a  few 
jumping  pebbles,  though  observations  with 
a  small  model  show  it  to  be  free  from  sand. 
\t  present  there  is  no  means  of  determin- 
ing from  power  readings  upon  which  sid 

maximum   loading   effect   a    given   tube 
Forking         Experiments     were     mad< 
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It  was  observed  in  practicable  cases  that 
the  angle  of  departure  corresponding  with 
the  inner  layer  cannol  !><•  much  less  than 
80  ii  Erei  tall  is  securt  d,  and  this  is  the 
limit  of  loan  •   Bp»  'l  beyond  w  hich 

there  is  a  loss  of  efficiency.     If  more  peb- 
bles are  added   there   is  no  fret 
tween  the  rising  layer  and  the  falling  peb- 
bli  e 


through  .i  wide  range  of  Bpeeds  with  a 
variety  ol  loads,  but  only  a  selection  is 
given  in  the  following  tables  and  diagrams 
sufficient  to  fully  cover  the  different  phe- 
nomena observed,  and  to  give  the  evidence 
upon  whiob  the  conclus  iBed 

It   maj    I"-  observed,   in  passing, 
verj    small  model  on  a  6  in.   scale  differs 
insignificantly    in    visible   effects    from    tin- 
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experimental  tube  employed.  iSee  Journal 
('hem..  Met.  and  Min.  Sue,  S.A.,  vol.  ■">. 
.May,    1905.) 

An  interesting  visual  observation  was 
that  at  very  low  speeds  the  smaller  pebbles 
gathered  towards  the  centre  of  the  tube,  at 
practicable     speeds     no     segregation     was 


the  maximum  and  the  quicker  fall  there- 
after; especially  from  the  point  at  which 
pebbles  are  picked  up  on  the  lining. 

Further  observations  on  the  effect  of 
speed  variation  will  be  found  under  the  next 
heading,  where  they  can  be  more  suitably 
discussed. 


DIAGRAM   IH 


Revolutions    per    Minute 


■  Corresponding 


VARIOUS     ANGLES  OF-     DEPARTURE 


of-  outside    layers  

For  Standard  Tube—  57  Circle  of  Reference  • 
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noticeable,  and  at  speeds  beyonds  the  criti- 
cal the  smaller  pebbles  worked  out  to  the 
periphery.  This  is  also  observable  with 
sand  and  glass  beads  in  the  miniature 
model. 

The  noticeable  points  in  the  following 
Tables  II.  and  III.,  and  attached  Diagrams 
I.  and  II.,  are  the  increased  speed  (neces- 
sary for  maximum  power)  required  for  in- 
creased load:   the  slow  rise  in  power  up  to 


Table   II. 
Variation   in   Power  with    Load 
Various  Spc,  ds. 
I.      Diameter   inside    concrete 
ning  58  in.,  end  59  in. 
Pebble  load  2  in.  above  c 
weight    1,400   lb. 
II. — Diameter  inside  concrete 
nine  61   in.,  end  62  in. 


( 'ons 

,tnl    at 

lining 

begin- 

ni  re 

evel— 

lining 

begin- 

Tin  Jo  '■'  Feb.  I9U 


in.  above  eentn 
— w.  i(    •   2,520  Lb. 
III. — Diameter  inside  concrete  linii  \ 

niiiL  62  i  i  62*6  in. 

Pebble  load  7  in.  below  centre  1 

■    l  3 b 


. 

II. 

III. 

i:  i\M. 

Neti 

II    1' 

i:  P  M 

II. 1'. 

R.P  M. 

\,.it 
ii  r. 

240 

379 

24-6 

2  ".7 

23  2 
246 

t-51 

1  67 

25-0 

4  23 

25  7 

267 

260 

1-24 

260 

1  7> 

26  5 

1  40 

26  5 

2  83 

270 

1-46 

2 ."  1 

310 

27  4 

i  93 

-'7  7 

I  56 

28-2 

1  5 1 

28  0 

3  32 

28  0 

504 

290 

in: 

29  -J 

3  64 

29  0 

5-04 

295 

i  66 

300 

1-66 

300 

3  80 

30-5 

1-66 

31-2 

l  98 

3  1  "J 

3  :<7 

310 

1  -55 

320 

I  98 

32  2 

3-59 

324 

164 

337 

4   II 

33  0 

347 

1-22 

3  1  5 
35-5 

2  63 

35-0 

2  7  1 

■  17  7 

2  51 

37  (i 

38  2 

2  1 1 
2  23 

37  0 

2-67 

394 

1  91 

39  2 

1  '.»:; 

390 
39  7 

203 

10-5 

HO 

1-1 

126 

1  23 

13  7 

1  37 

12  5 

0-29 

462 

0-58 

i  •;•■.' 

067 

17-2 

0  1!) 

17  2 

19  2 

009 

d     )  t< in  i    ti 

bow  the 
\ .- ! i •  i ■  •  1 1 -  peeds  w  itli  nor- 

mal,    under,     and     overloading     <if     tube. 
[]         ow  graphically    the 
results 
up  ni~. 

II  n<  '.n/x     of 

!  Ill 

maximum  111'.  ■  ibserved  wit! 
pebble  Ii  >ads  tried,  and  the  number  i 

nute  pi  w bich  thai   II. I'.  wns 

required.     To  mal  -  I  o  imparable 

differeni   diameters  of  tube  emploj  - 

i  in,   "  ol  the  outer 

dso  ^'i\ en,  as  this  would 

;'     approximate);    the   same,   under  similar 

conditions,    « hatever   the   diameti 

tube  mill  iiiil 


is    also  this    function    di 

directly  upon  the  number  ol  revolutions  per 
minute. 

It  is  (  the  height  of 

pi  bble  load  in  the  tube  mill  by  fch< 
tance  in  inches  ol  its  surfi 

below    i  -  )    the   axis   <  >l 
tube  mill. 
It  will 

and   tliis  is 
•  l\    ascertained    from    the    pebble 
lilting   H.P.  quol  ■■■  rtain 

small  degree  upon  the  load  u^,-,l  when  the 
diameter  remains  the  same.  If  the  load  is 
ii  Hi'  spei  '1   mus1    also  be   Blightly 

accompanii  spreading  oul    ol 

the    tube,    tlms    L'ivii  _ 
room  fi  ir  t  he  fall  i  ii  a  large  quantity 
bles,  tin  ti  heighl  <>f  full  of 

the  outer  layers  also  occurs.        It   will  be 
t  the  load  0  in.,  thai  is  n  hen  the 
tube  is  h 
ci  'i  sumpl  ii  'ii  This  is  I 

between   forming 
in.ii.     layers 

fall  for  all  pebbL 
In   pn  .   if  the  full  I 

n     cannol  bi    used 
able   in  t    would    b 

S] d, 

especially  for  coarse  battery  crushing  where 
the  gain  in  average  fall  per  cycle  - 
pebble  mighi  be  more  ad  than  a 

number  ol   pebbles    with 
spondingly   smaller  fall.     The   problem   re- 
sembles the  adjustment   in  batteries  by  re- 
;  he  number  ■  i  minute  and 

■  g   tin    fall  ace  with  the 

■   to  be  .ii 

I  pon   •  of  departure 

rs  ol  I  nil.-  used,  it 
will  be  seen  thai  the  smaller  tubes  require 
tu  be  driven  ter  speed  than  that 

which  would  correspond  with  tin    Bpeed  re- 
tei  |it    in   the 
the  bar  lin 
probably   due   to   --lip.    which    prevents   the 
lighter  loads  in  the  smaller  tub 
riiil  up  tu  thi'  thi  oretical  angle  coin 
ing   with    the   speed.        The   much   rougher 
working  surface  Bhown  by  the  ribbed  liner 
counteracts  this  slip  in  much  t 
as  the  hi  er  I  ubi  s.     to 

inn    present 
i    effect  s  besidi  e 

■;.l  carried  up 
by  the,  pebbles,   bul   in  any  i 
probable  thai  iner  would  require 


Table  III. 

B.P.M.  Corresponding  with  Maximum  II. P. 

for  Various  Loads. 


Dla 

X.-tt 

■ 

Load. 

HI'. 

I!. P.M.    Angle. 

Sine. 

Liner. 

in 

in. 

de«-.  ft. 

75 

Ill 

5-87 

2.V4       13  32 

■68878 

Unlineil 

,, 

8 

si  4 

25-6    |  44  24 

■69966 

,. 

0 

10-78 

25  5      43  58 

•69419 

(J 

,, 

-  3o 

10-63 

25-2 

42  47 

(i77'.l5 

>• 

-14 

s  85 

24  -.-> 

39  50 

•64078 

66 

12 

5  23 

28-5 

49  44 

•76304 

Concrete 

., 

+  5-5 

6.51 

28  0 

47  26 

■7.-)B49 

,, 

0 

7  30 

273 

44-26 

■71 101  IS 

■• 

_   2 

6-73 

27  n 

43  13 

•68476 

•> 

i;.-i 

17 

4-42 

28-2 

47  22 

•73570 

Concrete 

Ii4 

6 

6  01 

28-8 

49  4 

■75547 

Concrete 

'• 

2 '5 

<;-8i 

27-6 

43  37 

•69382 

Steel    bat 

rililied 

,, 

0 

7-25 

27  0 

41  :i7 

•66414 

» 

-   5 

6 -OS 

26  4 

39  2.-, 

•63495 

•  ■ 

62 

(1 

6-39 

28  0 

43  47 

•69193 

Concrete 

60 

-    7 

.",  114 

29  0 

4.->  .w 

•7 1 833 

59 

12 

3  97 

31-2 

.").-.  1 

■81915 

:,s 

+  10 

4-44 

31-7 

56  3 

■s295.-{ 

•*>7 

i 

479 

30-7 

49  53 

■76455 

.-,ii 

■j 

('.IN 

31-6 

52  45 

■79600 

.-,:: 

+  7 

4-94 

33  0 

55  14 

•82148 

5 

4  -81 1 

32-7 

50  24 

■77051 

a  greater  speed  of  revolution  than  is  the 
case  with  the  iron  bar  ribbed  liner,  all  other 
things  being  equal.  Subject  to  slight  modi 
fications  in  accordance  with  size  of  pebbles 
employed  and  coarseness  of  primary  crush- 
ing, it  may  be  deduced  that  the  most  advan- 
tageous  way  to  run  the  standard  tube  (5\ 
ft.  by  22  ft.  shell)  would  be  (using  silex 
liners)  31  revolutions  per  minute  with  a 
pebble  load  up  to  the  centre.  If  bar  ribbed 
liners  arc  used,  the  speed  would  be  about 
30  revolutions.  It  is  obvious  that  if  thick 
silex  liners  are  employed,  the  tube  should 
be  driven  two  or  three  revolutions  faster 
when  a  new  liner  is  put  in,  and  this  would 
to  some  extent  avoid  the  very  poor  crushing 
shown  in  this  case,  due  to  the  three-fold 
disadvantages — smaller  effectual  tube, 
■  slip,  and  unsuitable  speed. 
The  visual  observations  made  lent  no  sup- 
port to  the  view  that  any  significant  portion 
of  the  working  effect  is  due  to  grinding  be- 
tween the  pebbles,  though  the  slight  in- 
crease of  -90  product  obtained  when  the 
tube  is  overloaded  is  probably  made  in  this 
manner  at  a  great  waste  of  power.  It  is 
obvious  that  the  greater  portion  of  the  work 
is  done  by  impact  of  the  falling  pebbles, 
either  directly  on  the   liner,   or  on  pebbles 


nun,    ,-t    Tubr-Millill!/.  Is.-, 

lying  mi  the  liner.  This  being  the  case,  it 
will  obviously  be  an  improvement  ii  the 
trunnion  outlet  or  discharge  screen  is  made 
of  sufficient  diameter  to  keep  down  the 
level  of  water  or  fluid  pulp  to  the  point  that 
practice  may  prove  most  efficient,  and  the 
observations  also  indicate  that  such  level 
would  depend  to  some  extent  upon  the  load- 
ing of  pebbles  employed,  in  the  sense  that 
the  smaller  leads  would  require  the  lower 
effective  discharge  levels. 

The  diameter  given  is  the  inside  measure- 
ment of  tube,  less  diameter  of  pebbles 
employed. 

The  angle  refers  to  angular  distance  from 
horizontal  diameter  at  which  the  outer  layei 
of  pebbles  leaves  the  tube  lining,  and  the 
sine  of  this  angle  is  given  in  next  column. 
In  order  to  further  elucidate  the  tacts 
observed,  the  subjoined  Table  IV.  and 
Diagrams  IV. a  and  IV.  b  were  prepared. 
based  entirely  upon  the  theory  of  the  tube 
mill.  This  theory  is  of  course  based  upon 
the  fact  that  in  a  moving  tube  the  pebbles 
begin  to  fall  when  the  radial  component  of 
their  weight  is  equal  to  the  centrifugal 
force.  The  observations  made  show  no 
serious  discrepancy  with  the  calculations, 
except  in  so  far  as  the  wider  deductions, 
have  to  be  controlled  by  the  facts  observed, 
and  allowance  made  for  the  factors  which 
cause  complications  beyond  those  it  is  possi- 
ble to  deal  with  mathematically. 

When  due  allowance  is  made,  it  will  be 
found  that  the  table  and  diagrams  appended 
agree  fairly  with  the  measurements,  and  in 
addition  give  information  of  actual  drop  of 
the  pebbles,  which  it  is  hardly  possible  to 
obtain  from  the  running  tube,  but  which  is 
important  in  designing  tubes  to  meet  any 
given  conditions. 

The  importance  of  adjusting  the  speed  to 
the  load  and  vice-versa  is  clearly  shown,  and 
if  similar  calculations  were  made  for  larger 
pebbles,  it  would  be  shown  that  a  small  in- 
crease of  speed  should  accompany  increasi  d 
pebble  diameter  in  every  case. 

This  table  (IV.)  illustrates  the  observed 
fact  that  between  the  loads  of  1  in.  below 
the  centre  and  4  in.  above  it.  there  is  no 
'.  erj  great  change  in  power  consumed  and 
probably  very  little  in  tons  of  -90  produced, 
per  H.P.,  provided  that  the  speed  is  varied 
accordingly.  The  given  speed,  20-o'2,  corre- 
sponds with  a  maximum  of  fall  in  the  outer 
layer  which  strikes  the  lining  direct  (as 
shown  in  Diagram  IV. a),  and  would  there- 
represent  the  speed  at  which  the  wear 
i  if  the  liner  beci  imes  greatest , 


77..  Journal  of  Tht  Chemical,  Metallurgical  and  Mining  Societi         -  Ifrica.         Fel>.  r.il.1 


The  point  >.t  maximum  capacity  thus  cal- 
culated   is    ii"'    identical    with    the    point   of 
greatest    efficiency,    bul    it    is   probably   the 
'.  ica  I    H-' 
grams     I  V.a  and  IV.b)  also  illus- 
ffeet  "I  the  gi  eater  speed  in  pro- 
-    ;        imber    of 


It   maj    be  pointed  oul  .umber 

cles   |"  r  revolution   for  each   layer  of 
pends  only   up. .1  ._.ie  Qf 

di  parture"  for  thai  ■    ■    lirect- 

l\    affected  by  the  diai 
the  number  of  r<  ;  er  minute 

pebbles   ol    the   outer    layer   in   a    stai 
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W  tOO  SOO  40. 

ml  tilso  the  partlj   e,  , 
Bating  disadvantage  ol   reduced   fall   in  each 
layer    thereby     caused.       The     numbei     ol 
layers  where  an   impeded   fall  only   is  p 
lil.    depends  upon  the  ratio  between  pebble 
diameter  and  dioni  ter  ol  tube,  thus  show  ■ 
nil.-,     especially 
■  ding 
il  pebbles. 


tul"    mill   perform   their   j Tiey  aboul 

times,    and    thos  nm  rmosl 

aboul    l  "8  i  imes  h  liile  tin    t  nbe  goes  round 

"i owing  to  the  shortened  journej    and 

their   greater   a  ■ 
through  the  air. 

Ii    will   I"-  observed   from    Diagrams    IV  i 
and  IV  Ii  thai  the  height  of  fall  is  diffi 
ii   pebbles,  and 
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wards  the  centre  of  the  tube,  and  that  the 
number  of  layers  which  can  be  given  a  free 
fall  is  limited,  depending  partly  upon  the 
number  of  revolutions  pur  minute. 

The    maximum    referred    to    in     Diagram 
IV. 1,   differs   from   thai    calculated    in   fable 


Table  [V. 

Tlu  on  lii-iil     Maxima     of     Pebble      Lifting- 

Horse-power    for     Standard     Tubi      Mil 


with   Vario 
Tube  mill 


s  Loads. 
liameter  insi' 


le  lining,   59  in 


DIAGRAM   TE"<5 


-Height    or     Fall    per   Cycle    f-qr   each  Layer  ofStamparp 
Tube-     5-6  x  22-q'    with    3~^  Liners,   2  Febbl.es.   R.PM-3H7 
5in  8   51*55    -     787183    ,   QiviNg   Maximum  Total  fall  x  Load 
Per    Minute 
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IV..  the  former  refers  to  total  possible  fall 
anil   the   latter  to  free  fall  only. 

All    other    conditions    being    equal,     the 

power  required  to  drive   tubes  of  different 

ill  depend   upon  the  fifth  power  of 

the  square  root  of  the  diameter  multiplied 

into  the  length. 


Pebbles  assumed  to  be  2  in.  equivalent 
diameter. 

Load  of  pebbles  when  tube  full,  21"92  tons. 

Taking  the  speeds  given,  the  total  loads 
possible  at  that  speed  which  will  allow  free 
fall  to  all  the  pebbles  is  calculated;  next 
the  free   fall  per  cycle  for  the  average  peb- 


." 
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bles  :   this    multiplied    bj 

•_■••   number  oi   cycles     | 

i  •  volution  ;  from 
III'    ig  readily  ascertained. 


i:  I-  \i 

i 

I  *ll  per 

Pall  i>hi 
Revolution. 

Pebble- 
Lifting 
H.P 

ii 

is 

ft. 

3  96 

ft. 

616 

11-70 

- 

69  '.'7 

26  i  l 

- 

7 

:,  36 

72-51 

29  52 

- 

1 

I  94 

61-64 

29-74 

3 

1-78 

81  76 

30  I 3 

- 

1 

3  12 

87  20 

3]  07 

ii 

i  :,:; 

9009 

32  20 

3 

3  03 

3  82 

9143 

32  67 

+ 

I 

3-54 

89-22 

33  12 

+ 

2-52 

305 

+ 

7 

2  32 

2-73 

35  1  1 

+ 

- 

2  07 

2-39 

7593 

tual   tul»    mill  operation   additional 

II.  I1.    would   be   required  to  overcome  trie- 

.  inside  pebble  fricl  ii  in, 

i  i  msumed  in  Lifting  up 

pulp  i'  ed  (dependent  principally 

upon    moisture    and    feed    tonnage).      Any 

iding  with  |»  Uil.-s  beyond  i be  S^ 

will  at   firs!   result   in 

oi     III'      i  principally     w  asted    in 

ree    fall    can    be 

and  subsequently  the  pow  er  \\  ill 

n  duced  fall  allowed  by  the 

II      c      I '  >      ii  Working 

ti    practice  the  pebbles  in  a  running 
nili.  oini  of  im- 

pact   i  -   evi  rj  n  hi  re  bi  oi    the 

tul.  , ms  with   the  experimental 

tube  show  that   the  level,  below  which  .-ill 
■the  pebbles  have  completed   their  fall, 
pends   upon   the  load  oi   pebbli  -  and   upon 
'the  relation  between  the  number  i  t  n  volu- 
per  minul  tube 

diami 

The  1  rred  to  as  the 

■ 
or  tlii i*l  pulp  remains  in  the  tube  above  this 
level,  a  certain  [  the 

falling  pebble  w ill  be  lost  and  power  I 
by  «  ..f  this  level  is 

could    1"'    dealt    with 
but   the  application  of  the 
r<  ^nlts  will  be  modified   in  p  irtly 

i  mce  « ith  the  pi  i 

iseful 

'  le  tlni.l  in  iiim  >\  ing  from  the  tube 

BScientlv  gri  com- 


-non  is  caused  by  the  reduction  in 
effective  weight  of  lifted  pebbles  owing  to 
their  sul 

shows  that   this  level  is  not 

in.  .1,  ..wing  to  the  fact  that  the 

ii  rebound,  i 

from  the  lining  direct  or  from  other  pebbles 

_  i        •  thi    theoretical  curve 

joining  materially  modi- 

fied  bj   this  effect  and  by  the  tendency  of 

the  fallen  pebbles  to  heap  up  to  the  lin 

oi    repose.        In   every   case   the 
.    pebbles  beyond  the   tube 
re    is   to   raise   the   working  level,    and 
this  explains  the  customary  3  in.  above  the 
which  is  the  loading  used  with  a  high 
level  pulp  disch  s    m  being  due  to 

i  splash  energy,  as  so  large  a  load  can- 
ned  in   free-falling  flight   at 
;ual  speeds. 
The  important   figure  t.>  be  measured  is 
tive    diameter    of    t  he 
d   which   will  keep   the   tluiil  di iv 
this  working  level,  but  it  is  to  be  noted  that 
in   j'i  .liable  may 

be  less  than   either  the   theoretical   figures 
or  those  deduced   from  actual  muasiiM 

when  |  >  are  present. 

V.  show s  th. .  ret ical  diami  I 
utside  layers  ..i  pebbles,  (2)  for  ' 

falling         pebbles.  I    i 

direct  Ij    depi  ndent    upon   diameter  oi    tube 
but  only   upon   number  oi    rev< Jul 

minute,    and    is  with    that    inner 

layer  whose  "  angle  <>f  departure 

Table     Y I  -tual     measure- 

ments of  observed   working   levels,   but   all 
the  figures  in  th 
terms  of  thi'  diameter  oi   ■ 
sary  to  lower  the  fluid  outflow  to  the  work- 
I  observed. 

Tabli    V 

irge    Diameters. 

Standard   tub.-  mill.  59$    iii.   inside  lit 

pebbles. 


i:  i-.m 

Hi.nn.-trr 

looter  pebble*). 

B  P  M 

l.uiy  tuli.-i. 

D 
Dimeter 
lovreal  pi 

249 

in. 

56 

25 

iti. 

62 

.".7 

27 

28  2 

18 

2Jj 

I't 

29 

4  5 

30 

13 

31-0 

1'7 

31 

39 

16 

32 

37 

32-6 

0 

33 

35 

'.  i 

ititc-  r?i>  ri„ 


■  i   Tube-Milling. 


All  the  above  figures  assume  pebble  load- 
ing suitable  to  speeds  quoted;  any  over- 
loading will  reduce  the  diameter  of  dis- 
charge screen  required,  but  the  exact  rela- 
tionship  is   too  complicated  for  calculation. 

It  is  also  assumed  that  area  of  screen 
openings  is  sufficient  to  prevent  backing  up 
of  the  pulp  inside  the  tube. 

Table  VI. 

Observed  Discharge  Diameters. 


tDiani.  of  Tube 

R.P.M. 

Pebble 

Diameter    J 

(inside  lining). 

Load. 

Discharge. 

in. 

in. 

in. 

62 

23- 2 

—    7 

42 

j 

24-6 

-    7 

4  2 

•27  4 

—    7 

44 

}J 

31-0 

-    7 

40 

» 

35-0 

"    7 

36 

€6 

23  5 

-    3 

56 

.j 

25-5 

-    3 

50 

» 

28-5 

-    3 

44 

66 

25"5 

0 

39 

„ 

28-8 

0 

36 

•63 

22  2 

0 

36 

.. 

26-5 

0 

33 

•66 

25-6 

+    3 

43 

» 

28-5 

+    3 

36 

•60 

24-2 

+  10 

14 

?> 

260 

+  10 

15 

f) 

27-2 

+  10 

15 

j, 

28-7 

+  10 

17 

,, 

31-2 

+  10 

20 

» 

32  7 

+  10 

21 

€1 

24-6 

+  12 

14 

„ 

26  5 

+  12 

15 

j, 

29.-2 

+  12 

17 

- 

32-2 

+  12 

22 

68 

30-0 

+  14 

26 

» 

30  2 

+  19 

20 

The  foregoing  figures  clearly  demonstrate 
that  the  eftect  of  higher  speed  of  revolution 
is  to  decrease  the  diameter  of  discharge 
outlet  required,  unless  loads  are  verj 
«essive,  but  that  the  contrary  effed  is 
•obtained  by  increasing  the  loading  of  the 
■tube.      In    any    practical    experiments    upon 


variations  of  screen  discharge,  by  m 
scoops  or  in  any  other  manner,  fchi 
must  be  carefully  borne  in  mind  or  the  re 
suits  may  onlv  lead  to  confusion. 

II.  (d.)  Size  of  Tube  Mill  Pebbles.— The 
experiments  made  included  all  sizes  of  tube 
mill  pebbles  between  1  in.  and  4  in.  As 
theory  and  observation  alike  indicate  thai 
the  vertical  height  of  fall  in  a  standard  tube 
mill  under  normal  conditions  will  vary  for 
different  layers  between  the  limit-  of  40  in. 
and  14  in.,  it  was  decided  to  determine 
what  size  of  banket  particles  could  be 
broken  with  pebbles  of  various  dim 
at  ascertained  heights  of  fall  Table  VII. 
gives  particulars  of  the  results  obtained 
from  which  the  following  conclusions  may 
be  drawn  :  — 

1.  The  weight  of  the  pebble  and  height 
of  fall  are  mutually  dependent  factors, 
so  that  a  given  piece  of  banket  may 
be  broken  by  either  increasing  the 
weight  of  the  pebble  or  the  height  of 
the  fall  thereof.  It  follows  that  tube 
mills  of  greater  diameter  are  likely  to 
be  suitable  with  very  coarse  battery 
crushing,  ami  that  the  only  limit  to 
successful  tube  milling  of  even  pro- 
ducts taken  direct  from  the  rock- 
breakers  is  the  mechanical  one  oi  size 
of  tube  mills  and  the  provision  of 
large  enough  pieces  of  bankel  to  oper- 
ate in  them.  By  calculation  (from 
the  observed  figures)  it  may  be  con- 
cluded that  iii  an  8  ft.  diameter  tube 
mill,  2  in.  cubes  of  banket  would 
easily  be  broken  up  by  using  8  in. 
pebbles. 

2.  It  may  be  deduced  from  the  figures 
that  V  in.  pebbles  may  be  retained 
within  the  tube  if  no  coarser  screen  is 
used  in  the  battery  than  0  mesh,  but 
that  when  |  in.  or  1  in.  screening  is 
used  in  the  battery  the  tube  mill  dis- 
charge should  be  arranged  to  elimin- 
ate all  pebbles  under  1  in.,  and  might 
preferably  be  slotted  so  that  flat  peb- 
bles with  that  diameter  would  be  p 
jected. 

3.  It  would  seem  that  2  in.  or  2.1  in.  peb- 
bles are  large  enough  it  tin-  batten 
screening  is  no  coarser  than  9  mesh 
and  that  3  in.  to  3\  in.  pebbles  are 
required  if  very  coarse  crushing  up  to 
1  in.  screens  in  the  battery  is  emploj 
ed.  No  obvious  advantage  is  appar- 
ent in  using  larger  pebbles  than  those 
quoted,  except  »•>  allow  for  weai  b 
abrasion. 
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Tua.i    VII 
f  Fall  of  Pebbh  Particles 

of  Banh  f. 


Weight 


.,,  Pebbl 
sed. 


28-: 
220 
•54.". 
1157 


grammes 


Diametei    ol 
Equivalent  Sphere 
Assuming  sp 

1  '0676  inches. 

2-J18 

3  032 


crete  floor  steel  plate  1 1  in. 

thick.     The   pebbles    rebounded    vigorously 
from    the    concrete    floor,    but    none 
broken.     Upon  the  steel  plate  ;ill  tried  were 
broken  by  the  fall  into  t\\<>.  three  or  more 

II.     .       •  -    of    Ft  i  d.    -With    the 

lard  5  ft.  6  in.  x  -22  tt.  tube  al  the 
Princess  Mill,  batterj  screen  with  1  in.  aper- 
ture have  been  successfully  employed, 
though  the  pebble  chips  discharged  inci 
ed  verj  considerably.  This  difficulty  was 
not  insuperable.  With  battery  serei  i 
I   in.  apertures  much   less  difficulty  is 


Height  of  Kail. 


Size  "i   Pari  iele  i"  be  Broken. 


.'.  in 


1  067ii  in. 
pebble. 

4'J  in.  drop 

does  not  break 

jtiirticle. 


2118  in. 
pebble. 

19  a  in. 


3032  in. 
pebble. 

70  in. 


:;  in.    +  !    ii 


Do. 


;  i„.   4-5  mesh  (LSI  M  , , .-  . 

i.r.,    -0"25  in.   +(1-1   in 


5  ni.~ ii    -  8  mi  >li 

0  I  in       00625  in. 


I  :>  in. 


9-0  in. 


1  ■•">  in. 


02  in. 


32  in. 


0  •"■  in. 


3-682  in. 
pebble. 


1-8  in. 


0-3  in. 


V,-i\  amall  drop  breaks 
particle. 


(II  in. 


8  mesh    I  1"  mesh 

0-0625  in.    I  005  in. 


In  mesh       1 6  mesh 

.,      ii-ii:,  in.    -  003125  in. 


The     height     ol     fall  distance 

(]     1,,'tu  ii-ii     In  iltniii     i.t     lull" 

1,1.-  mi, I  top  ol  pai  tioh    in  I..-  broken 
most    difficult     constituent 
mixed  quart: 
pure  quart/  the  leasl  difficult. 

I    i 
ally  nil  in.   had 

urtzite,  and  I  0'1  in. 

■    ii,-   and    qi 
equal    un .t-         In    I 

,-ll      is     I  Ii.   ■ 

quartziti        In  the  reit  -    quartz 

prednminuti  s,   and    the  drop 
required    i"   break    the   quart/       In 

nipt      is 

The  tlint   pebbles  used  were 
subsi  .|ii.-iitl\  dropp 


\ '.  i\  small  drop  breaks  particle. 


Particle  cannot 

BUppOrt  weight 


\ ,  i  v  small 

drop  in-  con 

tinned  rolling 

breaks 

-  icle. 

with  in  tins  direction,  as  using  ,'  in.  holes: 
ii  it  is  possible  to- 
do   without    the   pebble   eliminator   entirely 
inn   the   entire   discharge   over  tin- 
plates   where   the   rounded    nature    of    the 
pebble  chips  prevents  much  inter- 
till-   lligll    e\- 

trnctioit  ifficientij     demonstrates, 

t  )thei-  mines  have  used  or  are  nsii  j 
screens  in  the  battt  ry,  but  n  ith  larger 
diameter  tubes;  with  the  standard  tube  it 
must  be  admitted  that  the  ease  of  working 
is  ver\  considerably  increased  it  the  batfct  rj 
reduced  t"  |  in.  aperture. 
The    tube   discharge    then     contains    muoh 

c se  material,   and   thi    duty  is 

not   very  materially  dect  tit    ■"• 

It  thus  appears  that  material  coarser  thai* 
|  in.  cubes  ni:,\  tn  -,-t stei  I 
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tin-.-,  and  is  only  gradually  worn  down  to 
the  point  where  it  is  certain  to  be  broken 
and  thus  released  from  circuit.  Of  course, 
with  such  feed  to  the  tubes  the  necessity  of 
keeping  up  the  size  of  rod;  fed  for  pebbles 
becomes  of  greater  importance. 

II.  (f.)  Amount  of  Friil.  Numerous  ex- 
periments  have  demonstrated  that  the 
standard  tube  requires  more  than  400  tons 
of  sand  per  diem  to  produce  the  greatest 
possible  quantity  of  -90  product.  The 
maximum  limit  has  not  been  determined, 
and  special  arrangements  will  be  required 
i"  enable  much  more  than  500  tons  per 
diem  to  be  passed  through,  though  the 
experiment  is  apparently  worth  trying. 
The  best  feed  of  course  depends  upon  the 
length  of  the  tube,  as  the  pebbles  right  up 
to  the  outlet  must  have  sufficient  material 
to  work  on. 

As  improvement  is  shown  by  eliminating 
from     the     feed     all     material     already    fine 

■  enough,  it  is  clear  that  the  real  limit  to  the 
length  of  the  tube  is  reached  when  the 
effect    of   the   already   reduced   material   be- 

■  comes  excessive,  and  this  effect  is  probably 
present  when  the  discharged  pulp  shows 
more  than  a  half  to  1"'  of  the  required  size. 
If  therefore  the  most  effective  discharge 
level  is  ascertained,  then  the  amount  of 
feed  it  is  possible  to  pass  through  satisfac- 
torily determined,  the  correct  length  of  the 
tube  would  probably  be  somewhere  near 
the  point  at  which  one-half  of  the  feed  has 
been  reduced  to  the  desired  size. 

II.  (g.)  Moisture  in  Feed. — Results  of 
experiments  upon  the  effect  of  different 
amount  of  moisture  in  the  Eeed  with  vary- 
ing levels  of  discharge  have  no!  yet  been 
published.  Though  it  appears  theoretically 
that  more  water  might  well  be  used  as  the 
effective  diameter  . it  discharge  screen  is  in- 
creased, it  is  probable  that  the  determina- 
tion of  this  point  will  rest  upon  a  compro- 
mise between  the  various  effects  produced. 
Taking  36  to  10  of  water  as  the  most 
favourable  with  practically  central  dis- 
charge, a  decrease  in  moisture  must  in- 
crease power  required,  as  the  pebbles  will 
lift  up  an  increased  amount  of  adhering 
pulp.  This  is  partly  set  off  as  the  increased 
gravity  of  the  pulp  will  reduce  the  effective 
weight  of  the  pebble  being  lilted  through 
tiiat  portion  of  its  path  which  is  below  the 
pulp  level;  on  the  other  hand,  increased 
friction  would  tend  to  increase  the  power 
consumed.  With  a  low  level  discharge, 
increased  water  feed  will  facilitate  tie  ri 
moval  of   sufficiently   fine   material    without 


reducing  the  effect  of  the  blow  of  the  fall- 
ni-  pebble  by  increasing  the  depth  of  mud 
it   must   splash  through. 

II.  ile!  Fluctuations  in  Power  and  Spei  <l. 

A     paper     has     recent!}      I n     published 

showing  great  but  regular  variations  in 
power  consumed  during  each  revolution  of 
a  standard  tube,  and  it  is  a  notorious  (act 
that  the  ammeter  indications  with  an  ordin- 
ary tube  mill  are  continually  fluctuating  to 
a  material  extent.  it  was  therefore  con- 
sidered advisable  that  this  matter  should 
be  thoroughly  investigated,  and  the  cir- 
cumstances and  causes  of  these  variations 
ascertained.  It  had  already  been  observed 
and  noted  that  with  certain  loads  and  at 
certain  speeds  of  revolution  there  was  a 
marked  visible  fluctuation  in  the  cascade  of 
falling  pBbbles  accompanied  by  a  distinctly 
audible  sound,  so  that  the  number  of 
drops  "  per  minute  could  be  easily  count- 
ed. 

The    observations    under    this    lead    are 
collected  in  the  following  tallies:  — 

Table  VIII. 

Fluctuations    In    Full    of   Pebbles,    R.P.M. 

Steady. 


Diauietei 

inside 

It.  P.M. 

Load, 

"  Drops  "  !"■!  mill  .te. 

lining. 

in. 

in. 

55 

38-0  -390 

+    5 

50    (audible). 

56 

42-5— 48-5 

+    7 

5.".    (audible). 

59 

37  7—42-6 

+    2 

44    (audible). 

„ 

38-0 — 16-2 

+    4 

18    (audible). 

CI) 

U-7 

+  10 

52     (just  audible). 

6! 

410 

+  12 

48     (just  audible). 

62 

232- 35C 

-    7 

17     (distinct  at  the 
higher  speed). 

tit 

312—380 

0 

1"    i  a meed). 

,. 

26-5 

0 

50^  (very  feeble). 

66 

31-5  -34-0 

0 

42    (pronounced). 

„ 

29  0—30-2 

i) 

42    (very  feeble). 

,, 

307—32-2 

+    2-5 

42    (feeble). 

., 

29  0—34-2 

-    3-5 

39J  (distinct). 

67 

34-5—39-2 

+    6 

1 2    (  visible  and 
audible). 

68 

40-0 

+  12 

—    (pronounced  .t 
irregular). 

77 

27 -0     31-8 

-14 

.V.i    (ver\  pronoun 
ced). 

,, 

26-6—350 

-    3-5 

38    (distinct). 

,. 

30-7—330 

0 

38J  (distinct). 

Tin-   above    tabli    clearlj    shows    thai    (he 
load  lnusi    be   too  light    (below    -5  in.),  or 

tic    speed    excessive    tor    the    tube    diameter 
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■  ill,    Aft 


before    this    phenomenon    becomes    "i    im- 

//     is     I, 

hi  r  <■(  drops  "  mgi   ai  'ill  wi1h  ilir 

speed  while  the  load  and  tube  dian 
kept    constant. 

By  the  court  i    Eh  ctrical   Di  pari 

in.  Hi  of  the  South    African  School  "t  Mines 
.i  I  luddell  oscillograph  wag  :".  I  up 
the  variation  in  current   consumed  during  a 
revolution  of  the  tube       \  load  8i  in.  below 
the  cent  i  -  12 

tions   per   minute,   showi  fluctua- 

.■  i   cy  i  I.  e    pel    n  ponding 

with  the  drops  audible  and  visible 
fourth    wave    was    of    different     character, 
showing   less  variation,  but  the  other  waves 
dropped  below  the  zero  line  "I  current. 

cillograph  record  with  the  tube  run- 
ning normally,  showing  no  < lr< .(>--.' '  gave, 
however,  a  constantly  fluctuating  current 
line,  but  thi  i  ti  a  arial  ion  was  small. 
A  further  record  with  the  tube  running 
empty    showed   arc  milar   line,    so 

re  can  be  no  doubt  that  the  cause 
of  tluctu.it ion  in  tins  case  was  mereh 
anical,  due  to  unbal  nci  tub 
tion,  variation  <>r  irregularities  in  gears,  <>r 
in  belt  drive.  An  oscillograph  with  the 
motor  running  lighf  showed  some  small 
fluctu   I 

An  electrically  vibrated  tuning  fork  mark- 
ing sin  wrapped  round  the  tube 
mill  shall  was  fitted  up  in  order  to  show 
variations  in  speed,  which  might  l> 

ed    to  ai mpa nj    c  ins iderable    pow ei    flue 

illations  In  bucIi  an    ipp  I  experi- 

ii   lliis   way   with   ' 

iinll; fi   well  marked 

ied.     The     results, 

.  i  hi  hi  ted    in   the   following   Table    IX.    show 

beyi mil  experimental 

error,    except    in    the    case    where    marked 

.In  ipping  ' '   n    -  •  il  isei  \  .'I       I  n   eai 
the   ti.n  ii  liu mil   was  divided 

numbei   of  i 
of    waves    counted,    and    the    variation    in 

s| il  was  recorded   in  i1  1   mean 

spei  il 

In  this  last  case  the  maximum 
in  Bpeed  « as  7.5  .  but  tin  powi  r 
was   mud  a  I Tl\  ..I 

ai  is  that  the  1  '     tuation  is  either 

i  he  absenci  of  a  sufficient  weight  "f 
pebbles   originally . 

taken   up  mi   the  circumference  L\    driving 

In  \.  inl   1  he  crit ical  spei  I   depai 

i\;iti<m   shows   that 

11  weight  "f  pebbles  must  always  be 

on    the   circumference,   or   merelj     slipping 


Tabli    l\ 

Vnii, itiitn    iii    S  •  ':<    ont     R(  rolulion 

of  T 

r  inside  (ribbed)  lining. 


Load      3  in.   Ii  P.M.  29. 


Portion  oi 
Revolution. 


Pei  1  !i 
Mean  Speed. 


Load  Central 
R.P.M 


Per  Cent  "i 
Mean  Speed. 


10019 

99  7 

100  19 

101  a 

99-7 

lol  Til 

101-3 

100  19 

100*19 

'.".1  7 

100  19 

'.".1  7 

■j     fuh     diameti 
66  in. 


iii-i<l.'   :  ribbed)   '  ■ 


Load      3  in. 

i;  P  \l   28-7. 

Load      :;  in. 
1:  P.M    20-0. 

PoiMun  of 

Pci  1  eut.  ..t 

Pei  ( lent .  ..i 

K.-m.Iiii  ion. 

Mean  Speed. 

M.  an  Speed 

1 

[00  83 

100-82 

■  1 

9917 

99  18 

3 

9917 

4 

99-17 

9918 

5 

83 

[00  82 

6 

100-83 

100-82 

7 

9917 

[00-82 

s 

loot 

99  Is 

(3)  Tube   diameti  r   inside    (concrete)   lin- 
69  in. 

Load       8-5  in.     R  I'  M     32  5 
ps  "  39  per  minuti 


Portion  ..1 

Pei  1  leul   "i 

Revolution. 

Menu  Speed 

1 

•> 

104  8 

3 

101-8 

1 

101-2 

.". 

98  - 

6 

'.'7  3 

7 

97-3 
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takes  place  until  enough  pebbles  have  fallen 
from  the  air  to  give  enough  "  grip  "  on  the 
liner.  This  recurs  periodically,  and  if 
insufficient  pebbles  are  present  to  keep  up 

thr  eyries  in  the  layers  formed,  another 
period  of  slipping  takes  place  till  all  the 
pebbles  have-  again  fallen,  when  they  are 
again  carried  up  and  so  on  alternately.  The 
period  depends  upon  cycles  per  revolution 
and  weight  of  pebbles  present. 

Besides  the  fluctuation  in  ammeter  read- 
ings in  ordinary  practice  which  may  be  due 


to  irregularities  in  beH  and  gear,  two  other 
sources  have  to  be  considered:  — 

1.  In  the  first  place  the  lining  of  tl 

does  not  wear  with  perfect  evenness, 
.■mil  this  may  he  exaggerated  by  the 
not  uncommonly  observed  lack  of 
truth  in  the  tube  cylinder  employed. 
Perfect  running  cannot  be  secured  un- 
less the  tube,  lining,  and  trunnions, 
are  practically  co-axial. 

2.  The  fluctuations  in  voltage  of  the  elec- 
tric  power  supply. 


NOTE  ON  A  METHOD  OF  VENTILATING  SINKING  SHAFTS.  WINZES  AM)  DRIVES 


By  S.  Nettleton  (Member). 


Oi  a  i  tal  ot  223  deaths  arising  from  the 
use  oi  explosives  in  the  mines  of  the  Wit 
watersrand  during  the  year  1913,  there  were 
•~>1  due  to  fumes,  and  in  addition  to  the  loss 
ot  life  there  must  have  been  considerable  loss 
of  efficiency  amongst  workers  who  were 
effected  1>\  slight  and  unrecorded  eases  oi 
gassing. 

Apart  from  consideration  of  tin-  health  of 
white  and  native  employee-,  which  should 
be  a  matter  of  first  importance,  ventilation 
has  a  direct  bearing  on  financial  interests. 
\n  many  instances  development  work  is 
quite  unremunerative  until  completion,  and 
to  reduce  amount  of  interest  on  large  capi- 
tal expenditure  it  is  desirable  to  reduce  to 
a  minimum  the  time  wasted  owing  to  opera- 
tions not  being  actually  in  progress  at  the 
working  faces. 

The  chief  loss  of  time  arises  in  t  be  removal 
of  dust  and  fumes  from  explosives,  and 
various  methods  are  employed  to  render 
shafts  and  development  drives  til  for  the  re- 
entrance   of   employes.         The   most    simple 

and  probably  the  most  common  arrang I 

is  to  introduce  fresh  air  from  the  compressed 
air  service,  with  the  addition  of  a  water 
blast  t"  precipitate  the  dust.  Compressed 
air  is.  however,  a  costly  commodity,  and 
i  he  pressure  at  which  it  is  delivered 
may  be  high,  the  volume  is  rareh  sufficient 
to  entirely  replace  the  foul  atmosphere  of 
mine  workings  in  a  short  time.  To  introduce 
larger  volumes  of  pure  air  there  have  been 
employed  wooden  and  light  metal  pipes 
going  direct  to  the  working  face. 

Tb.  initial  cost  of  these  arrangements  is 
high,  and  they  are  liable  to  frequent  de- 
rangement by  the  shock-  of  blasting  opera- 
tions.       Even    with    constant     attention    to 


joints,  leakage  of  air  is  apt  to  be  excessivi 
and  in  mains   1,000  ft.   in  length  not   more 
than  30      or  4(1      of  the  air  entering  the  pipe 
ma\    be   delivered    at    the    place    where    it    is. 
required. 

Foi  i  in-  ventilat  i.  >n  of  a  "  d<  ad  end,  "  such 
as  exists  in  a  sinking  shaft  or  development 
drive,  the  author  has  devised  an  arrange- 
ment which  obviates  these  objections,  and 
which  consists  in  the  employment  of  con- 
duits of  canvas  brattice  cloth  or  other  textile 
material,  made  tip  into  convenient  lengths 
anil  provided  with  attachments  which  per- 
mit of  simple  connection  and  disconnection. 
The  nature  of  the  conduit  tends  to  ease  of 
transport  and  erection  underground.  The 
flexibility  of  the  ;  nr.  as  permits  of  slight 
adjustments  in  passing  obs  a<  les  in  the  shaft 
or  drive  which  is  being  ventilated,  and  its 
weight  is  such  that  it  may  be  suspended  in 
an\  position  without  the  provision  of  heavj 
and  ci  istly  attachments. 

'f'he  initial  cost  of  the  arrangement  is 
small  compared  with  thin  metal  p 
wooden  boxing,  and  it  is  possible  to  use 
them  on  more  than  one  occasion.  In  prac- 
tice it  is  usually  found  that  wlun  metal 
pipes  have  ben  once  used  for  ventilation 
-.  they  are  almost  useless  for  em- 
ployment in  another  part  of  the  mine. 
Even  with  great  care  in  removal  it  is  prac- 
tically impossible  to  make  them  int.. 
tight  main  on  a  sea  >nd  sei  vii  e 

Fig.  1  shows  an  application  of  the  system 
during  the  sinking  of  a  vertical  shaft.  The 
pipes  are  distended  bj  the  joint  rings,  their 
own  weight,  and  tin-  pressure  of  air  in  the 
interior.  They  are  suspended  from  the  sur- 
face and  at  convenient  intervals  by  hangers 
fixed  "i,  i  be  Bide  of  I  he  shaft .     Immediately 
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]iiv\  ious  ko  blasting  i  b  i  the 

dull    is  drawn  into  □   Bhowil   in 

dotted  lines  b\  a  light  eord  which  extends  to 
the  surface.     Ren  blast- 

ing ob  pipes. 

\tt.-i-  blasting  the  pipes  are  low ered  to  the 
I  he  shaft,  which  receives  withoul 
delaj   a  Bupply  of  fresh  air  from    a    fan    or 
Borne  form  placed  al   the  top  of 

I  aft. 

in   inclined   shafl   the  air  conduit    is 

i  iof  b\    n  ires   or   light 

I        2.     The  pipes  in  t bis 


instance    arc    protected    From    injury    l>\    a 
bai  tcr-1)       d  igh  I  imbcr  ^u  ung  from  n 

i pli      i  •  .1  In  t be  r< 1  .1   al   a  ci in- 

v  enient  di^t  ance  fr<  mi  thi    face  of  1  be  incline. 
When    Mustim,'    takes   place   the   conduit    is 
i  empi  i  a 
as  bIiovi  nb;   dotted  lines  in  sketch. 

Pigs.  '■'>.   I.  5  and  i'<  explain  the  principles 

■  •I  attachment    "i  the  sections  "I  conduit   t" 

each  oilier.     'I'd  tit  tube  of 

Mir   ntl  ached  i  '*  :il   i  iugs  all 

I  i  •    end  of  i  'Mr  pipe  i--  placed  in   t  he 


5,   ami 
one  ring  is  rotated  until  it  is  exactly  parallel 
in  tin-  adjacent  ring.       The  pipes  are  then 
drawn  out  in  a  longitudinal  direction,  and  it 
'.-  i hat  ni. i  nnl\  i  i  iced  an 

joint .    Inn    that    inei.  asi  'i 
ill.   efficiency  i if  t lie  connection. 
I  ig    7  shows  an  application  of  the  princi- 
inne\    1,,   conduits 
where  the  ventilating  current  is  produced  by 
a  j.  ;  nt  compressed  air.     This  increases  ver\ 
■  I'l'.    lie'  quantity   ol  air  introduced 
id\    cur- 
rents it  tends  i"  approach  the  ideal  condi- 
tion in  the  production  of  a  ventilating  cur- 
rent "i  air,    .  .,  "to  ii  ceive  \\  ith<  m 
lischarge  w  ithout  velocity." 
It  ma\  he  mentioned  thai  the  principles  "f 
ci innect  ing  air  ci  mduil s  and  ■>  ■  I  tea- 

i  ures  ■  t  arrangements  here  describi 
t  he  subject  i  an  a|i].lieat  i'  n  for  patei 
1 1 1 ;  i  ■  1 1    several  mi 
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li  atli     "i     Prof.     Samuel     I 

.    i  \    "lit  lie  :'.l  l|  h   ot    Novi  ml"  r.  at    1 1" 

I  i.i  years,  cuts  short  a  brilliant  and  influen- 
tial professional  career,     lie  was  born  in  Sao 
August  8,  1853,  ami  graduated  as 
I lacheli  ;  -I  I'l  d — | ■  1 1 \  ai  t he  University   ol 
in   1874.     For  the  five  years  that 
followed,  1"'  studied  mining  and  metallurgy 

post  graduate  in  the  same  institul 
sen  ing  also  as  instructor  in  analytical  chem- 
istry, ami  becoming  in    1879    instructor    in 
mining  and  metallurgy     a  position  which  be 
held   until    1885.       I  "urine   this  pel 

n  also  I  '•■     his    .'"Hi '  ii  'in  ii  in-    i" 
technical  literature. 

But  his  great  work  was  the  creation  of  the 
school  "t  mining  and  metallurgy  at  the  Uni- 
rersit  I     lifoi  oia        It  sar\ 

here  to  recount  the  eal  1\   difficult  ie>  and  pi  I'lls 

of  the   University,  and  its  long  struggle  foi 

,    i.i.  mic  mili'i"  nd  col    control 

'  i    nilii  l.ienee.      The  halt  le   is  i  '\  er,    and  I  he 

institution  is  now  upheld  bj  the  intelligent 
loyalty  'if  the  cil  I    ilifornia,  \\ ithout 

I  I    i;l    while    the    i-^u. 


I    Ir.'in   tlit 
ml.rr  IS,  l»H. 
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uncertain,  the  development  of  special  schi  U 
nt  applied  science  was  scarcely  practicable. 
Becker  and  William  Ashburner  had 
given  up  the  school  of  mines  as  a  hopeless 
task  when  Christy,  younger  and  less  experi- 
enced, took  it  up.  As  he  wri  te  in  February  . 
1901— 

"  1  took  an  empty  building  without 
•  quipment,  and  with  half  a  dozen  students. 
Now  I  have  a  fully  equipped  department, 
adapted  to  our  local  Deeds,  better  than  any 
T  have  seen  in  the  world.  I  have  now 
nearly  2">n  students;  and  I  am  willing  to 
compare  the  record  of  our  gradual 

-'altered   all  over  the   world,    with   thai    of 

any  other  institution  of  equal  age." 

LI rel       t    this    success    la\    in    the 

enthusiasm,  pertinacity,  industry  and  per- 
sonal charm  of  Christy  himself.  He  was  able 
not  onl\  to  inspire  his  students,  hut  to  im- 
press upon  their  parents  and  the  public  at 
large  the  value  of  the  thorough  training  given 
them  under  his  direction.  His  own  example 
was  contagious.  Besides  the  practical  labours 
of  his  office,  he  prosecuted  laboratory  re- 
searches of  the  most  delicate  and  complicated 
character,  in  which  it  was  a  privilege  for  any 
student  to  be  his  assistant. 

In  1000,  as  the  result  of  patient  and 
thorough  experiment,  he  patented  an  im- 
proved process  for  the  recovery  of  gold  and 
silver  from  dilute  cyanide  solutions.  And  to 
the  Transactions  of  the  American  Institute  of 
Mining  Engineers  (Of  which  he  became  a 
member  in  1883.  and  was  a  vice-president  in 
1891  and  1802)  he  contributed  a  series  of 
highly  original  and  important  papers  on  the 
metallurgy  of  gold,  silver  and  mercury,  and 
on  the  training  of  mining  engineers  and  the 
relation  of  American  mining  schools  to  the 
mining  industry,  as  well  as  a  remarkable 
biographical  notice  of  Joseph  Le  Cent'-,  his 
friend  and  colleague,  which  has  been  recog- 
nized as  the  most  appreciative  and  satisfac- 
tory of  the  tributes  paid  t  >  that  illustrious 
and  beloved  leader  and  teacher.  But  beyond 
this  list,  which  is  enough  of  itself  to  secure 
for  Professor  Christy  a  permanent  place  in 
tin'  history  of  American  scientific  and  tech- 
nical progress,  there  remains  his  work  in  con- 
nection  with  the  California  Academy  of 
Sciences  (of  which  ho  was  a  life  member,  and 
for  five  years  corresponding  secretary),  the 
Society  for  the  Promotion  of  Engineering 
Education  (of  which  he  was  three  years  vice- 
president),  the  California  Miners'  Association 
and  other  bodies. 


Review. 

THE  CHEMISTRY  OF  CYANOGEN 
COMPOUNDS. 

By  Bekbekt  E.  Williams)./,  and  A.  Churchill, 

London.      Price  10s.  6d.). 

The  author,  who  will  be  favourably  re- 
membered here,  has  evidently  intended  to 
produce  a  work  in  English  as  compendious 
as  Dammar  is  in  German,  so  far  as  the  com- 
pounds containing  a  cyanogen-group  are 
concerned  ;  and  he  has  certainly  succeeded 
in  collating  a  mass  ol  information — some- 
times aboui  the  most  out-of-the-way  com- 
pounds— in  a  form  exceedingly  handy  for 
reference,  especially  since  many  of  these 
substances,  though  known  to  science,  i  jcapi 
indexing  in  ordinary  chemical  literature. 

Probably  the  most  useful  part  of 
thi  book  is  Part  III.,  dealing  with 
tin-  analytical  chemistry  of  the  subject  in  all 
its  branches:  this  is  exceptionally  well  done, 
probably  because  of  the  author's  greater 
familiarity  with  the  subject.  On  the  other 
hand.  Part  I.,  dealing  with  the  ehem  -'■: 
(descriptive  and  theoretical)  of  cyanogen 
compounds,  is  rather  unsatisfactory.  For 
one  thing  it  is  full  of  misprints  as  if  proof- 
reading had  been  entirely  omitted:  it  also 
contains  statements  which  are  surely  due  to 
ignorance  or  extreme  carelessness,  e.g.,  the 
preparation  of  the  compound  C,X„  by  heat- 
ing a  substance  that  does  not  contain  nitro- 
gen!  (page    1"'.   line  3  from  below). 

A  -teat  deal  of  space  is  occupied  with 
the  author's  discovery  of  the  presence  of 
combined  '  alkali  in  prussian-blue  and 
other  metallic  ferrocyanides.  Most  chem- 
ists consider  that  this  alkali  is  merely 
adsorbed,  ami  that  many  of  Mr.  Williams' 
formulae  are  much  too  complicated  to  be 
correct,  even  if  they  are  supported  by 
analyses.  For  example,  on  page  142  we 
meet  with  the  strange  compound  [Pe5SK3- 
<  ,,  210H2O]  which  surpasses  albumen 
for  complexity.  Surely  the  author  might 
admit  that  the  potassium  in  this  and 
similar  compounds  is  merely  adventitious, 
just  like  the  trace  of  unremovable  ash  in 
many  organic  substances. 

The  large  section  tin  manufacture  is  most 
comprehensive,  and  may  later  on  prove  of 
value  to  this  country  when  it  makes  up  its 
mind  to  be  less  dependent  en  importations 
than   it    is   at   present  :    for    example,     with 
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amm  coal,   the   pi  i  Q  on 

pp.  296-7  i-  quite  feasible  in  South  Africa 
Dear  the  coalfields.  Another  remark  of  the 
auth  -  gnani  :  '"  The  r< 

of  this  failure  is  tier  policj    ....  of  pla 
difficull  and  inl  i  lical  problems  in 

the  bands  ugh  highly 

skilled  ....   i-  yel  quil  •  I  deal- 

ing with  problems  oi  this  nature. " 

,  edil  ion  is  called  for,  the 

following   i  us  mistakes  should  be 

L)  HCNS  is  nol  hydro- 

thiocyanic  acid  but  thiocyanic  acid  (its  salts 

are  thiocyanates,  aol   thiocyanides :  (2)  the 

P20(  i.   and    SbaCls   (all 
p,    10)  are  wrong 

(pp,  2  and  10)  onl    c  ml  iiu  1)  the 

compi  und  ■  id  B2S  are  aol  • 

gen  Bulphides  (p.  12)  b  tnides :  (5) 

■   rmaldehyd, 
and    for   acetonitrite    i  brile:    (6 

..H  page  ">1  (centn  I,  ti  r  aurocj  anide,  read 
auricyanide  :  and  a<  bottom  of  page,  for  auro- 
cyanate  read  aurocyanide ;  so  on  p.  79 

placi  e   n  ad   VII,  for  hydrazine, 

al   fool  of  p    !    ■ 
and  .•'  pper  "  sb  iuld  be  "  a  salt  i  I  in >n  <"' 
copper  ".    (9)   on    page    108,    line    6, 
should  I"-  t.  rrous       10 
Bhould    be    Y,l  should    be 

mentii  oed  :  (11)  p.  195  !'•  ir  - 

re  nl   phi  n  (di-oxj  phenj  l-o  t< 

fi  rmula?  "i  mercury  and  silver 
acetates  (p  825)  are  wrong:  (14)  the  nanus 
Schleicher  and  Schuell  are  dreadfully  mis- 
spell '.n  page  356  also  KjeldabJ 
(15)  t  he  middle  equal  ion  on  p.  89 1  is  ridi- 
cul  ius  ;  li 

-s  writing,  bad  grammar,  and  mis- 
Bpi  llings  occur  occasionally  :  thu 

ire  told  1  li.it  "100  ... 

mighl  be  used  as  an  analj  I 

r.il  places  t he  use  of  tarred  I 

led    (i.e.,    t ai ed) :    i  be 
phert 

205,   n  hen 

the  author 

omits  to  mention  the  work  ol  II.    \.  White 

and  -I .   Mi  .ir  in  t  his  ci  unl  i  Bull  s 

Philip 
imle\  quoted  bj  the  aul 

I 
h  ill  be   in  demand   fi  • 
librai  rl    of 

i  re-within-upon  everj t liing   in  tin 
■  i  \  1 


Notices   and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

WlNKLKB'S  VOLUMKTKII  DETERMINATION  OP 
Ammonia.  "Winkler  reconimende  receiving  the 
distillate  containing  the  free  N II  in  II  Hi'  eolation 
and  titrating  back  with  IK'I.  Methyl-orange  oi 
Congo-red  can  serve  as  an  indicator.  Accord iug  t.. 
Winkler,  1 1 1 i  —  method  is  particularly  suited  for 
Kjel.iahl  determinations.  The  method  haa  been  bi- 
tted bj  S.  ..a  iiltered  Bewage.  The  advant- 
ages ol  the  new  method  are  as  follows:  The  distilled 
Ml  i-  titrated  .Inertly  and  no  re-titralion  is 
required.  Only  one  volumetric  solution  is  employed. 
Tin-  Btandard  lH'l  keeps  for  a  long  time,  while  the 
NaOH  employed  in  the  other  iuetii.nl  must  be  fre 
quently  controlled.  Large  quantities  of  Nil,  can  be 
distilled  without  fear  of  having  an  insufficient 
amount  of  acid  in  the  receiving  flask." — A.  SCHULZB, 

Mitt.  kgl.   I.nn.l.  .,,„■.    W rhyg.,  He)        .  B7-90 

Chemical  Abstract*,  Aug.  10,  IU14,  p.  2680.     (J.  U.) 

STUDIES  ON    i\i«    Mini t  THE  QrjANTITA- 

ii\i  Determination  oi  Potassium.  ••  a  tier 
many  experiments  on  the  precipitation  of  K  bitar> 
trate  ana  the  contributing  steps,  M.  has  developed 
1 1 1 1 -  full. .winy  procedure:  The  solution  must  contain 
i  he  alkalies  as  chlorides.  Other  bases,  Bilicates  and 
II  I'D,  must  be  absent,  An  aliquot  containing 
about  nn.".  gm.  K  ,0  is  pipetted  into  a  beaker  ana 
the  solution  evaporated  to  dryness  on  the  water 
hath.  I  lissolt  e  i  he  residue  in  the  smallest  quanl  ii y 
ol  II  it  in.. i  more  than  2  or  3  drops).  Keeping  the 
solution  cold,  add  an  excess  (20  oc.  i  of  a  J  solution 
..i  tartaric  acid  in  etbylalcohnl,  which  ha-<  been 
Bhaken  foi  several  days  with  solid  K  bitartrate  and 
then  filtered.  After  precipitation  add  10-20  ec  of  h 
K  hitartrate  in  96  ethylalcobol  and  heal  for  10 
minutes  on  the  water  bath.   Let  stand  with  freqnehf 

shaking  for  24  hours,  Biter  through  «  weighed  G< h 

ami  wash  with  more  uf  the  ethylalcohol  Bollltion  ..I 
l\  bitartrate,  Finally  wash  with  pure  96  ethyl- 
ale  ihol,  dry  ,.i  sn  an. I  weigh  as  l\  bitartrate.  This 
weight    .liviile.l    by    3D99J    gives    the    equivalent 

a mil  ol  K  0     Tables  •  •<  results  show  the  method 

to  be  accurate."     F.    Marshall,   Chem.  /'•/ 
B85-7,   615-6.      Chemical  Ahtlract*,    Aug.    10,    1914, 
pp.  2660-1.     (J.  fi.) 

Tin  Estimation  oi  Carbon  Dioxide  in  rai  Air. 

V  Simpli    vnd  Expedi s  Method.     "A  serief 

..i  lOOcc  flasks,  stoppered  and  filled  with  distilled 
II  ii.  are  emptied  a<  the  place  where  the  sample  is 
required  to  be  taken.  The  stoppers  are  inserted  and 
the  bottles  taken  to  the  laboratory.  Into  each 
Mask  a  standard  solution  of  Nh,C(J  coloured  with 
phenolphthaleiii  is  rapidly  run,  in  arithmetically 
progressive  quantities  until  a  liniif  is  reached, 
beyond  which  it  is  not  neci  Foi  instance, 

in  the  first   flask  4.  cc.  are  placed,  in  the  second   ■ 
etc.     Two  or   three  flasks   should    be   reserved   for 

final  adjustment  if  net ai  v.    The  standard  solution 

,,i  \  ,  i  1 1   ,-  of  such  a  strength  thai    l  cc      0  01  ec 
■  ■in     N.T.R).   Il  is  male  hy  di-Molvinu  0  (7  is  -,„. 
ol    N.i'ii    iii    100  cc.    II  ii  and  afl   i  stan>lanlizing 
with   III  I   this  solution   is  diluted   100 
flask-  contHinint!  the  air  to  he  n-l.-.l  ami  the  \ 

snlminn   av   well    and    timioii»ly  shaken  for  20 

miii a 1 1-       The  a i mi  of  COs  expre I  in  pon-enl 

age  bj  volume  is  readilj  indicated  bj  Lhe  number  of 
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cubic  centimetres  of  standard  solution  decolorized.  A 

reserved  100  ce.  sample  can  finally  lie  tested  with 
05  cc.  more  of  the  standard  solution  than  was 
required  Oy  the  decolorized  Hask.  A  correction  for 
the  actual  volume  in  the  Mask  is  made,  subtracting 
the  volume  of  the  solution  added."—  W.  M.  Dohfrtv, 
Chem.  News,  109,  281-2.— Chemical  Abstracts,  Sept. 
10,  8914,  p.  2991.     (J.  G.) 

Determination  ok  Hydrocyanic  Acid  \ni> 
Alkali  CYANIDES. — *'A  new  method  for  the  deter- 
mination of  hydrocyanic  acid  and  the  alkaline 
cyanides  has  been  worked  out  by  the  authors.  Briefly, 
it  consists  of  titrating  an  ammoniacal  cyanide  solu- 
tion containing  a  small  quantity  of  dimethylglyoxime 
with  a  standard  nickel-ammonium  sulphate  solution 
until  a  permanent  red  precipitate  is  produced.  The 
reactions  involved  are  : 

NiS04  +  4K0N  =  K,Ni(CNl4  +  K.,S04 
NiSOJ  +  '-'('4Hs\-,0,  =  Nur4H7N,0.,C+H2SOJ 
No  permanent  red   precipitate  is  produced  until  all 
the  cyanide  has  been  used  up.    An  ammoniacal  solu- 
tion  is  used  siice  fiee  sulphuric  acid  prevents  the 
precipitation  of  nickel  dimethylglyoxime. 

The  standard  nickel  solution  consists  of  1.5  .')  gr.  of 
nickel-ammonium  sulphate  dissolved  in  1  litre  of 
water  containing  2  cc.  strong  sulphuric  acid.  The 
dimethylglyoxime  solution  consists  of  89  grains 
dimethylglyoxime  in  1  litre  of  95%  alcohol. 

Standardize  the  nickel  solution  thus:  25  cc. 
portions  are  diluted  with  distilled  water  to  200  cc, 
treated  with  0  2  gin.  tartaric  acid,  and  heated  to 
boiling.  Glyoxime  solution  sufficient  to  precipitate 
all  the  nickel  is  then  added.  If  the  glyoxime  solu- 
tion has  been  made  as  above  directed,  30  cc.  should 
be  enough.  After  adding  the  glyoxime,  make 
slightly  alkaline  with  ammonia,  boil  for  2  minutes  and 
then  set  aside  to  digest  for  half  an  hour.  Filter  on 
a  tared  gooch,  wash  with  200  cc.  hot  water,  dry  for 
45  minutes  at  120°  C.  ami  weigh.  The  weighed  pre- 
cipitate contains  20  31%  Ni.  From  the  equations 
given  above  the  CN  titer  of  the  solutions  can  be 
calculated.  If  a  chemically  pure  potassium  cyanide 
is  at  band,  the  titer  can  be  determined  directly  by 
titrating  weighed  portions  as  directed  below. 

Five  grams  of  the  sample  are  dissolved  in  water 
and  diluted  to  500  cc.  Pipetted  50  cc.  portions  of 
this  solution  are  diluted  with  water  lolOOce.  and 
treated  with  1  cc  of  ammonium  hydrate  and  0'5  cc. 
of  dimethylglyoxime  solution  and  then  titrated  with 
the  standard  nickel  solution  until  a  permanent  red 
precipitate  is  produced. 

The  colour  play  toward  the  end  of  the  reaction 
resembles  the  inei  liyl  orange  end  point  observed  in 
titrating  an  alkaline  solution  with  an  acid  solution. 
The  nickel-ammonium  sulphate  solution  may  he 
added  rapidly  at  fjr.-t,  provided  the  cyanide  solution 
is  vigorously  stirred  ;  toward  the  end  po  nt  the 
addition  should  be  slower  anil  the  stilling  more 
rapid.  If  more  than  O  5  ee.  of  glyoxime  is  used,  the 
end  point  shows  a  tendency  to  appear  too  soon  unless 
the  addition  of  the  standard  solution  is  slow  and  the 
agitation  of  the  solution  very  Inisk.  The  cyanide 
diluli nay  be  varied  without  serious  effect ;  how- 
ever the  method  works  better  when  the  volume  is 
approx  mat ely  100  cc. 

A  lar^H  excess  of  ammonium  hydroxide  delays  the 
end  point;  the  l  cc.  to  5  cc.  in  volume  specified  does 
no  harm,  A  titration  requiring  50  cc.  of  the 
stand  ml  solution  costs  one-fifth  of  a  cent.  In 
titrating  solutions  which  contain  hydrocyanic  acid, 
a  measured  volume  of  solution  is  made  alkaline  with 
■  ammonium  hydroxide  turd  then  treated  as  above. 


The  method  checks  established  methods  well,  and 
is  remarkably  free  from  interferences.  KOH  and 
K4Ke(CN)6  interfere  when  present  in  large  amounts  : 
the  small  quantities  usually  present  in  commercial 
cyanides  have  practically  no  effect  at  all. 

It  is  accurate  in  the  piesenceof  the  double  cyanide 
commonly  used  in  electroplating. 
It  is  seen  that  the  method  gives  only  the  'free' cyanide 
in  silver  and  copper  cyanide  solutions.  Experiments 
show  that  more  than  the  free  cyanide  is  obtained  in 
zinc-cyanide  solutions,  the  end  point  occurring  when 
the  Zn  :  KCN  ratio  is  approximately  1  :  0  b.  In 
copper  and  silver  cyanide  solutions  Liebig's  method 
works  the  same  as  the  new-  method.  In  zinc  cyanide 
solutions  Liebig's  method  gives  the  total  cyanide, 
that  is,  the  free  cyanide  plus  the  cyanogen  in  the 
zinc  double  cyanide.  Haunay's  method  gives  the 
total  cyanide  in  till  three  cases.  This  is  a  disadvant- 
age liccanse  only  free  cyanide  is  ordinarily  desired." 
— G.  E.  F.  LUNDELL  and  .1.  A.  BRIDOMAN,  Journ. 
I  ml  Kin/.  Chem..  July,  1914.  —  Engineering  and 
Mini in/  J, inn,,,/,  Sept.  19,  1914,  p.  529.'    (G.  H.  S.) 


METALLURGY. 
The     Richards     Pulsator     Riffle.— "The 

Richards  pulsator  riffle  is  the  result  of  the  applica- 
tion of  an  intermittent  pulsating  current  of  water  to 
the  Hungarian  riffle,  which  will  be  recalled  as  that 
angle  iron  shaped  riffle  which  has  been  so  largely 
adopted  in  the  working  of  placer  deposits  with 
sluice-boxes  and  also  used  on  gold-saving  tables  on 
dredges.  The  riffle  consists  of  a  series  of  standard 
angle  irons  usually  1J  by  l|in.  to  2J  by  2Jin.,  winch 
are  spaced  at  various  distances,  depending  upon  the 
character  and  amount  of  gravel  to  be  treated.  One 
leg  of  the  angle  is  at  right  angles  with  the  bottom 
of  the  sluice  and  the  other  leg  is  parallel  with  the 
bottom    of    the    sluice.       The    present    riffle    with 


1 


J.iiiiiii/i-i   with  Pulsator  Riffle. 

automatic  discharge  is  obtained  by  applying  the 
pulsating  current,  which  is  the  underlying  principle 
oi  ilc  Richards  pulsator  jig.  The  water  pressure 
required  is  7 1 1>. ,  equivalent  to  a  head  of  16ft.  Tne 
quantity  of  water  required   is  approximately  40  gal. 
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per  minute  per  Bq.  ft.  of  riffle  surface.  The  only 
adjustment  is  the  water  supply,  which  is  controlled 
by  ;tn  ordinary  globe  oi  gate  \ahe  in  the  water  pipe. 

The  construction  and  operation  of  the  pulsator 
riffle  will  be  understood  by  reference  to  the  accom 
panying  diagram,  where  A   i-  a  suitable  launder; 

/;.    bott i    launders;    C,    common   angle   iron 

riffles  ;D,  openings  between  the  angle  iron  riffles 
which  maybe  |in.,  fin.,  «r  , .  in. .  depending  anon 
the  size  of  gravel  I"  be  treated  ;  /.',  a  screen  prefer- 
ahly  of  brass  with  openings  to  allow  111*?  pus-aye  of 
fine  gold  or  mineral;  /•',  guide  plates  inside  ol  the 
ji^-  butch  :  G,  lli"  jig  hutch  which  together  with  the 
guide  plates  i-  fastened  to  1 1  j •  -  under  side  of  tin- 
bunder  or  tables  and  under  » 1  j •  -  Bcreen  ;  H  i-  the 
inlet  foi  the  pulsating  wain  current  from  1 1 1 < - 
Richards  pulsator  valve;  /  is  the  spigof  at  the 
bottom  of  the  jig  hutch  for  discharging  the  gold 
particles  or  mineral  concentrate.  It  is  said  thai  the 
riffle  will  not  pack  and  therefore  requires  no  clean 
up.  and  has  many  other  advantages  over  the 
Hungarian  riffle.  This  device  is  made  by  the 
Denver  Engineering  Works  Co.,  "f  Denver." — 
Mining  and  Scientific  Press,  Ang.  •>■>,  l'.H4,  p.  ::iti 
(G.  II.  S  ,  

An  Amu;  vi  ii  Calorimeter.  "The  calori- 
meters in  general  use  are  subject  to  many  errors, 
namely,  those  ol  radiation  through  tlie  surrounding 
wall,  of  conduction  through  the  metallic  parts  and 
t  he  thermometer,  and  i  hose  due  to  the  inaccuracy  of 
i  he  i  het  moiuel  ei  read 

The  following  description  of  the  Etiche  adiabatic 

calori tei  deals  with  an  attempt   to  eliminate  all 

these  errors,  th v,h  the  n f  a  vacuum  cup  with 

a  suitable  covering,  proper  precaution  having 

taken  to  insulate  the  different  parts. 

Description  of  Apparatus.  In  all  ralorimetric 
work  the  rise  in  temperature,  multiplied  by  the 
quantity  of  water  affected,  "i\c-  the  calories 
directly,  provided  there  is  no  loss  or  gain  in  heat. 
Fig.  1  is  a  sectional  sketch  of  the  bomb  and  calori- 

ter,  which  lias  I. ecu  ,le-ie |,      it  consists  of  a 

bomb,  a,  which  may  lie  of  any  type:  of  a  vacuum 
cup,  h,  containing  water  ;  a  stirrer,/,  and  n  thermo 
meter,  T.     The  stirrer  is  of  the  screw  propeller  type, 

which  is  verj  efficient.  Thevacui wp  is  of  standard 

s'/e,  14  cm.  wide,  30  cm  high,  inside  measurements, 
and  was  obtained  through  the  Vereinigte  Fabriken 
f.  Laboratoriumsbedarf,  Berlin,  Germany. 

The  bomb  is  of    i  he    Mablei  Kro<  kei    | 

type  and  Bhould   lasl    foi    B, ombustions ;  and, 

inasmuch  as  it  lias  two  outlets,  t.  5,  determination 
of  carbon  ma]  be  made.  The  support  for  the  bomb 
i  i  hinged  ring,  e,  supported  by  two  brass  rode 
connected  with  the  cover.  The  rods  are  insulated 
by  passing  t  hem  t  hrongh  hard  rubber,  m,  ami  a  hard 
rubber  cap  i-  icrewed  on  the  end  ol  each  rod. 

To  prevent  any  possible  heal  loss  From  the 
vacuum  cup,  it   is  surrounded   by  an  oak   box,   w, 

lined  with  lin.  pressed  cork,  «..  glued  to  the  v I. 

On  the  cover,  in  addition  to  the  cork,  is  glued  a 
piece  of  hair  felt,  /,  '.in.  in  thickness,  effecting  a 
tight  join)  with  the  top  of .  the  vacuum  cup. 

A  hinged  d :  in  the  f t  facilitates  the  hand- 
ling of  the  vacuum  cup  and  the  cover  is  raiscil  ami 
lowered  by  means  of  telescope  tubes,  thus  giving 
opportunity  i"  place  the  bomb  in  tic  split  ring  ami 
to  adjust   i  he  ignit  ion  win  \  1 1 ,  i   i  lie  cot  et  i- 

lowered    the    thermometei     is    placed    in    po 
through  a  hole  in  the  cover,  into  whieh  i>-  screwed  a 
brass  t ube  to  support  ami  protect  it 

tabulation  oj  Results  The  reading  at  ignition 
is  taken  a-  the  initial  reading.      This  subtracted 


from  the  final  reading  gives  the  total  rise.  This 
rise  multiplied  by  the  weight  of  water  (phis  the 
hydrotbermal  equivalent  of  the  apparatus)  yives  the 
total  number  of  calories  liberated.  From  this  is 
taken  the  heat  resulting  from  the  ignition,  and  the 
nitric  acid  formed.  This  result,  divided  by  the 
weight  of  substance,  yives  the  calories  for  the  unit 
of  material  oxidized. 


<o  <Q 


The  Kiche  calm  i meter,  therefore,  saves  from  50% 

to  75  "!'  the  operator's  time.  To  this  saving  of 
I  line    there    i-    added    the    perfection    of    the   entile 

calorimeter  device.      The  calori ter  as  an  estab- 

lished    laboratory    device    will    soon    he  employed 

generally  in  coi ction  with  the  large  consumption 

of   all    fuel-,    f Is    and   commercial   products,  the 

value  of  which  depends  upon  their  heat  contents." — 
Metalluraical  «t-  Chemical  Engineering,  Sept.,  1914, 
p.  606.     ((..  II.  S.l 

Freeman  Grinding   Pan.— "One  ol   the  most 

ting  of  the  different  types  of  pans  in  use  if 

the   Freeman,  devised  at  the  Great    Fingall  mine, 

Western  Australia,  an. I  in  favour  also  at  the  Sons  of 

Gwalia,  Lake  View  &  Star,  and  other  mines.      It  is 

"I  the  standard  size  of  five  feet  diameter,  ami  about 
3tl    inches   deep,    provided    with    dies    on    the   inside 

bottom,    ami    shoes    on    a    revolving   gear-driven 

inuller.        The    speed    is    necessarily    adjusted    from 

experience  with  any  particular  ore,  but  between  60 
ami  tin  revolutions  per  minute  i-  generally  desirable. 
The  pan  is  centre-fed  ami  has  ,-i  classifying  action, 
centrifugal  force  throwing  the  heavier  and   larger 

particle-  to  th.'  outside.  Ahoiit  half  way  up. me 
-ide    of    the    body   a    three  inch    pipe    i-    lilted,    this 

extending  halt  way  to  t he  centre  of  the  pan,  ending 

witha-lH.it  I d.     The  function  of  this  pipe 

takeoff  pulp  of  the  grade  desired.      Particles  "i  ore 

travel  inward  as  the  j  decrease  in    i/c.  final  I  j  i 

ing  the  proper  pint  of  the  pan  for  discharge.     The 

pipe  may,  of  course,  he  arranged  to  take  the  pulp  at 
any  point  across  fnuu  tin-  periphery  t"  the  mailer 
yoke  ;  this  depending  on  what  grade  of  material  is 
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required.  So  far,  in  Western  Australia,  the  Free- 
man pan  has  bsen  used  in  sta,'e  crushing  such  as 
tin'  following  :  live  1200-pound  stamps  crushing  a 
fairly  hard  ore  through  about  six  to  eighc-raesh 
screens  (a  duty  of  8 '47  tons  per  stamp  day  in  1913), 
the  pulp  flowing  to  one  Freeman  pin,  which  only 
allows  one  product  to  escape  by  the  pipe  classifier. 
This  product  goes  to  WilHey  tables,  is  further 
classified,  ami  the  coarse  material  is  finally  ground 
in  tube-mills  with  more  concentration.  As  an 
intermediate  grinder,  such  as  described,  this  pan 
does  excellent  work.  Shoes  and  dies  last  only  from 
JO  to  80  days  ;  but  considering  the  work  done,  this 
is  not  excessive.  The  cost  of  preliminary  grinding 
at  the  Lake  View  &  Star  mill  in  1913  was  IS  cents 
per  ton  of  ore  milled,  stamping  being  31  cents  and 
tube  milling  the  same." — Mining  <fc  /Scientific  Press, 
Aug.  29,  1914,  p.  317.     (G.  H.  S.) 

CHLORIDISING  Orks. — "  Frequent  references  have 
been  made  of  late  in  technical  literature  to  processes 
for  chloridizing  low-grade  ores  containing  gold, 
silver,  copper  and  lead,  according  to  methods  devised 
by  N.  C.  Christensen,  Jr.,  and  T.  F.  Holt,  of  Salt 
I, ike  City,  Utah,  and  to  the  mills  utilising  such 
processes.  In  a  patent  recently  granted  to  these 
men  (Christensen  assigning  his  interest  to  George  H. 
Deru,  of  Salt  Lake  City)  they  disclose  details  of 
operation  anil  furnace  construction,  practically  as 
used  at  Park  City,  Utah,  By  the  Mines  Operating 
Co.,  under  the  direction  oi  Messrs.  Dern  &  Holt. 

The  preparation  of  the  ore  is  accomplished  by 
grinding,  mixing  with  about  2%  of  fuel,  unless  the 
ore  contains  fuel  such  as  sulphides,  mixing  also  with 
salt,  and  finally  adding  moisture  varying  from  5 
for  coarse,  non-absorbent  ore,  to  15  0  for  fine,  absorb- 
ent material.  The  mixture  is  then  roasted  in  a  shaft 
furnace,  such  as  illustrated  in  Fig.  1.  in  which  air 
is  forced  through  the  charge  from  beneath,  and  in 
which  certain  zones  are  maintained  as  indicated  in 
the  figure.  In  this  manner  a  counter-current  How  of 
me  mixture  and  air  is  achieved.  The  roasted  ore  is 
"withdrawn  from  the  bottom  of  the  furnace  and  fresh 
mixture  added  from 
above.  The  roasting 
zone  is  always  with- 
in the  furnace  charge 
and  protected  by 
roasted  ore  below 
and  unroasted  mix- 
ture above.  The 
masted  ore  is  lixi 
viated  withaciditied 
water  and  the  metal 
is  precipitated  from 
the  solution  as  ex- 
plained in  previous 
articles  to  which  re- 
ference has  been 
made. 

The  furnace  shown 
in  the  figure  consists 
of  a  circular  or 
square  upper  part  1 
and  a  conical  or 
pyramidal  lowerpor 
lion  2.  The  air-blast 
pipe  .5  is  disposed 
about  the  upper 
portion  and  con- 
nected with  cross 
pipes,  all  having 
openings    on     their 


lower  sides.  A  stirring  grate  9  is  placed  just  above 
the  air  pipes,  and  by  its  operation  the  roasted  ore  is 
gradually  removed  from  the  roasting  /one  and  dis 
charged  through  the  gate  :>  at  the  bottom.  In  starl- 
ing the  furnace,  it  is  filled  with  roasted  ore  up  t.. 
the  level  13.  A  layer  of  live  coals  is  then  prepared 
and  on  this  is  charged  the  green  mixture  ;  the  blast 
is  applied,  and  the  operations  of  discharging  roasted 
ore  and  charging  green  ore  proceed  as  desired. 
Gases  from  the  furnace  are  dustless  and  are  con 
ducted  to  absorption  towers  to  produce  liquor  for 
lixiviation  "—Metallurgical,  and  Chemical  Engineer- 
ing, Oct.,  1914,  p.  658.     (G.  H.  S.) 

MINING. 

Modified  Priming   Device.—"]  recommend  in 

order  to  prevent  the  detonator  pulling  out  that  a 
double  1-oi'd  be  used  as  shown,  to  takt  a  clove  hitch 
over  tile  fuse  or  the  wires.    The  method  of  doing  this 


Manner  of  Constructing  Primer. 
is  evident  from   the   drawing,  and  the  cord  must  he 
included  in  the  stick   when  it   is  manufactured." — 
W.   W.  JoNKS. —  Engineering  and  Minimi  .1, mm"' . 
Aug.  1,  1914,  p.  212.'    ((i.  H.  S.) 

Stadia  Reading  Reduction  ox  Transit.  — "The 
Iveuffel  &  Esser  Co.  otters  a  new  device  for  facilitat- 
ing the  operations  involved  in  the  stadia  method  of 
surveying.  It  consists  of  two  segment  markers 
applied  to  the  vertical  circle,  Iry  one  of  which  is  read 
the  percentage  of  the  rod  interval  representing  the 
horizontal  component,  at  the  angle  at  which  the 
telescope  is  inclined,  and  by  the  other,  the  percentage 
representing  the  vertical  component.  The  arrange 
ment  of  these  is  shown.  The  transit  itself  thus 
automatically  performs  one  of  the  operations  in 
reducing  the  stadia  readings. 

Suppose  the  observed  stadia  distance  to  1  e  480  ft. 
and  the  telescope  when  sighted  to  be  inclined  ;it  such 
an  angle  that  the  reading  at  the  horizontal  percent- 
age scale  is  0'97  and  at  the  vertical  is  n-17.  Thus 
the  correct  horizontal  distance  is  4SO  ■  o  97  155'6  ft. 
and  the  difference  in  elevation  is  4S0    0-17  =  8l-6  ft." 

Engineering  and  Minim/  Journal,  Sept.  12,  1914, 
p.  4H8.      (G.   II.  S.) 

MISCELLANEOUS. 
Bonding    Asphalt  to  Concrete.-    "Among 

the  several  problems  to  be  met  in  the  recent 
construction  of  the  concrete  reservoirs  in  San 
Francisco  was  that  of  bonding  asphalt  In  con 
crete.  After  making  unsuccessful  attempts  |(, 
apply  the  asphalt  direct  to  the  concrete  in 
various  ways,  the  expedient  of  first  painting  the 
surface  witii  coal  tar  was  tried,  and  it  was  found 
that   when  applied  in  this  way  under  right  conditions 
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t  he.a-phalt.  would  adhere.  -..  lumiy  thai  after  it   had 

led  il  coald  nol  be  broken  nva]  without  bringing 

pieces  of  concrete  with  it.    \li.  Abbott  Btates  that, 

in  ordei    i"  are   this  result,  the  concrete  surface 

wit-  first  >>cruubed  clean  with  a  bristle  brush,  and 
•  .\ .-i  this  «  thin  coating  of  hoi  <••  »i«1  tai  was  'painted.' 

Tl oal  t;n  should  be  heated  in  nnia.ll  quantities, 

brought  jnsl  to  the  boiling  po  nt,  and  then  applied 
immediate!}  Heating  the  coal  tar  in  large  quanti- 
ties, which  necessitated  some  delay  before  it  could 
all  lie  used,  'li'l  not  ^'m-  bucIi  good  results,  and  the 
gangs  were  therefore  nol  allowed  to  heal  more  iii  :< 
time  than  thej  could  apply  quickly  as  Boon  as  it 
n  to  boil.  The  asphalt  was  spread  over  1 1  ■  -  - 
tarred  snrface  in  the  usual  manner.''  Indian  I 
1914,  p.  231.     (J.    \    W 


Abstracts  of  Patent  Applications. 

i    i     64/14      Sej ur  Edgai    II  tbbai  I     I        Ufred 

Edward  Barker  (2).    Improvements  in  stopi  and 
like  .oiiv  ej  "i  s.     1 1  -.  1 1 

This  application  is  foi  a  form  oi  Btope  conveyor. 
The  proposed  arrangement  consists  of  t»"  endless 
chains  driven  by  sprocket  wheels,  and  passing  over 
carrying  idlers  and  tail  pulleys. 

I  lie    arrying  portion  is  < posed  of  shorl   lengths 

"i   ordinary    conveyoi     '"-It    carried    on    iton    bars 

attache  I    iii    il ml-    in   tin'  <Mnll<">'i  chains.     The 

chains  are  made  np  in  detachable  sections,  each 
section  being  fitted  with  a  len^'tli  of  belt  as  just 
described. 

The  driving  sprockets  are  al  the  upper  end  ol  the 
conveyor,  anil  operated  by  a  crank  handle. 

The  ordinarj  tightening  gear  is  applied  and  i- 
fully  described  in  the  specification,  bul  is  not  speci 
;iliv  mentioned  in  t  lie  claims. 

The  idlers  and   mil   shaft   are  to  i»-  carried  on 

ordinal-}  drill  bars  sel  np  t the  floor  to  the   rooi 

..i  t  be  stope 

Several  arrangements  of  securing  the  lengths  of 
conveyor  belt  to  the  chains  are  described. 

I        320/14.     lohn  von  Nostrand  Dorr.      Vpparatns 

i. ,i  the  separation  ol   finely  divided   -oh. I-    From 

liquids.      Hi. 7.14. 

This  application  i-  for  an  apparatus  patent  foi  the 

separation  of  finely  divided  Bolide  from  liquids.     It 

consists  ol  a  numbei  ef  superposed  trays  contained 

in  :i  val  ii i,i ition  with  :i  hollow  Bhafl  to  which 

i-  attached  sweeps  for  collecting  and  discharging  the 
set  t  led  solids. 

39  ii  I  I'  McCoul.  Improvements  in 
grinding  mills,     ii.  hi.  I  I. 

TIiib  application  relates  !•■  an  improved  grinding 
mill  i  in  'pulverising  ore,  rock,  coal  oi  othet  material 

The  grmciing  i-  effected  between  two  discs,  one  of 
which  may  be  fixed  and  the  other  revolving,  oi   both 

"1  v  lip  I i\  revolve  in  the  -nine  direction  bul  .-it 

different  -| t 

The  axisol  the  revolving  spindle  may  l"-  horizontal 
in  vertical 

The  Bpindle  driving  tic  rotating  disc  t-  carried 
e  "iii  i  n  ;i  ll\  in  ii  hollou  -linit.  the  axis  ol  the  Bhafl 
iiml  the  spindle  being  pat  alio] 

The  driving  power  i-  applied  to  the  hollow  shaft 

.mil  transmitted  to  the  spindle  by  a  t i  ol  epicyclic 

train 

A  friction  clutch  connects  Um  ilrivin^  pullej  to 
the  lii'lln"  shaft  and  an  arrangement  i-  provided, 
which  in  the  event  oi  some  hard  substance  getting 


into  the  grinder,  throws  the  clutch  out  by  (lie  longi- 
tudinal travel  ot  the  spindle. 

A    further  arrangement    provides   foi    an  i 
bell    being    put    in   operation    by    this    longitudinal 
t  ravel. 

The  ground  material  is  carried  away  by  a  current 
nt"  air  produced   bj  a  fan   attached  to  the  revolving 

ilisc. 

In  <ine  arrangement  described  bulls  are  provided 
betweeo  the  discs  running  in  suitable  race*  iiml 
crushing  the  material  between  Hie  balls  and  the 

ill  II.     P.  C.  I'.   Booty.     Improved  valve  de- 

\  ice  for  air  gas  machines.  28.10.14. 
This  application  refers  to  improvements  in  carbu- 
retters, consisting  ol  n  tapered  t;a-  \al\e  and  a 
petrol  valve  having  a  tapered  groove,  each  valve 
being  automatically  controlled  by  a  floating  bell  in 
the  gas  chamber. 
[C.J     4_';{  It.     I).  ('.  Reinohl.     Improvements  in  re- 

covering  precious  metals  from  their  ores.  9  11.14. 
This  patent  n-iei  -  to  an  apparatus  foi  treating 
.•mil  dissolving  the  precious  metals  the  rein  contained, 
rhe  salient  point-  consist  of  a  trough  oi  conduit 
provided  with  paddles  or  conveyors  for  the  purpose 
of  agitating  the  pulp,  pipes  for  supplying  solution  to 
the  pulp  and   the   necessary   geai    tor  driving   the 

ving  part-  in  the  apparatus,  etc. 

<         cm  1 1      llolniiin  .in. I  llolniiin.     Improvements 

in  or  relating  to  rock  ilrilliii"  engines.  24.11.14. 
This  patent  claims  in  a  rock-drilling  engine  the 
provision  of  h  sleeve-chuck  having  a  longitudinal 
through-bore  and  bo  iuterengaged  al  its  rear-end 
portion  with  mi  extension  from  the  working  piston 
that   the  lattei   can  rotate  it.     This  is  the  principal 

claim,  and  it  also  i-  combined  with  a  claim  foi  t I 

ing  water  from  the  back-end  ..t  the  rock-drilling 
engine  through  the  piston,  through  theehuck,  and 
eventually  through  the  drill  bit  to  the  working  point. 

Changes  ot  Address. 

Adamsuk,   R.,    '  •■   Rhodesia:    Ladj    Mary    Mine, 

l-'rain  i-tnw  n.  Bechuanala-d. 
BOVDKLI.,    II     i '  .  Brakpan  :    .■  ••  » 'onsolidated 

Main  Reel  G.  M.  Co.,  P.  0.  Box  2,  Maraisburg 
Druckbr  A.  E.,  to  62,  London  Wall,  London,  E.C 
Gow,   G.    A.   !/o   New   Zealand:    Lebong    Donok, 

I'.'nl len,  Sumatra,  Dutoh  East  Indies. 

Guthrik,   I'.  '■.,  to  Simmet  and  Jack  Proprietary 

Mines,  Ltd.,  P.  1 1   Box  192,  <:•• -ton. 

II  cm  i  R,  \V.  .1.  K.,  (o  P.  0.  Box  108,  Germiston. 
Ingram,  J.,  to  \  ogelstruia  Estates  and  <;    M  ,  Ltd  . 

P.  (».  Box  116,  I: l-'i it. 

i.i  \.  .i  vin  -.    o  i ..'iiiii-ti.ii :  r.it   Box  ."ii.  Nigel. 
Lockuart,    T.    I...      o  Johannesburg:    Pick 

G.  M.  Co.,  Duchess  Hill.  Hartley,  Rhodesia, 
l.nki,    P,    K.,  l/o   England;  General   Superinten 

dent,  t'ia  Miners   De    I'enoles  Mines,   Mapimi, 

I'^o,  Mexico 

\|  w  n  mi.   1 1  .         i  ..'riin-li.il 
P.  0.    BOX  -••.'."..   Hen. .in 

St  mi.  Ii.  F  .  I  o  Rietfontein 

P.  <  i.  Box  226,  Benoni. 
Sinn:  i ,    \    I;  .  to  P.  ( ».  Box  <~.  Jeppes. 
Sim,  A.  C.  M.,  ro  Streatley  Avenue,  Auckland  Park, 

Johannesbui  - 
sin... i. rn.  N.  11../ P,  0.   Box  374,  Salisbury, 

Rhodesia. 
Stoki  -    i;    s    i.  New  York  :  1st  London  Field 

i  "     Royal   Engineei  .  61  h  I  in  ision   3rd    \  h.n 

Corps,  British  Expeditionary  Force 
\V  \i;i.,.i    P  .  I  ..  Swaziland  ;  Glenbain,  Lnfafe  Road 

Ixopo,  Natal. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
March  20th,   1915. 

The  Ordinary  Genera!  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  Building,  Johannesburg,  on 
Saturday,  March  20th,  1915,  Prof.  G.  H. 
Stanley  (President)  in  the  chair.  There 
were  also  present : — 

124  Members:  Prof.  J.  A.  Wilkinson,  Prof. 
J.  S.  Cellier,  Messrs.  R.  A.  Barry,  J.  Gray, 
H.  Mever,  F.  W.  Watson,  John  Watson, 
H.  A.  White,  Dr.  W.  A.  Caldecott  (Members 
of  Council),  Pi.  W.  Bennett,  J.  A.  Campbell, 
R.  A.  Cooper,  R.  V.  Crake,  E.  H.  Croghan, 
J.  M.  Dixon,  B.  J.  Hastings,  G.  Melvill,  S. 
Nettleton,  S.  Newton,  E.  A.  Osterloh,  J.  F. 
Pyles,  W.  A.  C.  Tavler,  J.  A.  Taylor,  and 
W.  E.  Thorpe. 

8  Associates  and  Students:  Messrs.  H.  C. 
F.  Bell,  0.  A.  Gerber,  A.  King,  G.  Lund- 
holm,  A.  Milliken,  W.  J.  Sutherland,  S.  E. 
Willows  Munri),  and  J.  A.  Woodburn. 

6  Visitors,  and  Fred  Rowland  (Secretary). 

The  minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

SEW   MEMBERS. 

The  Secretary  announced  that  since  the 
last  meeting  of  the  Society  two  Associates 
had  been  admitted  : 

Pryor,    Thomas,    Oorgaum    P.O.,    Mysore    State, 

S.    India.     Mining    Engineer. 
Rutgers,     Carel     Arnold,     Paleleh    Gold     Mines. 
Ltd.,     Paleleh,     North     Celebes,     Dutch     East 
Indies.     General    Manager. 

The  Secretary:  It  seems  that  we  obtain 
upport  from  foreign  countries  at  pre- 
sent than  we  are  doing  from  our  own  district. 

The  President:  It  is  again  regrettable  to 
have  to  announce  there  are  no  members  up 
for  election.     It  is  even  more  regrettable,  I 


think,  that  there  are  no  students.  Among 
all  the  number  of  young  employees  on  these 
producing  mines  of  the  Witwatersrand  there 
are  really  very  few  indeed  who  belong  to  the 
Society  as  students.  The  Secretary  tells 
me  it  is  even  worse  than  that:  that  there 
are  none  at  all  at  the  present  time. 

General  Business. 

departure  of  mr.  wm.  cullen. 

The  President:  During  this  week  Mr. 
Cullen,  whom  we  all  know  and  remember 
as  a  very  active  member  of  the  Society  in 
the  past,  for  years  a  Member  of  Council  and 
a  Past-President,  lias  left  the  country,  we 
hope  for  an  even  more  useful  sphere  ot 
activity  in  England  during  this  time  of 
stress.  I  think  we  might  send  to  him  our 
best  wishes  for  his  future  prosperity  and 
our  regret  that  he  has  had  to  leave  us. 

\  ISIT    TO    MOIlDIR    I!.    MINE. 

The  President:  We  had  a  very  interesting 
excursion  during  the  month  to  Modder  B., 
where  we  were  treated  very  well  indeed  by 
the  Chairman  and  Directors  and  resident 
staff.  They  did  everything  possible  to  make 
our  visit  the  huge  success  it  was.  I  must 
say,  when  the  project  was  mooted,  I  was 
very  dubious  indeed  as  to  whether  we  should 
meet  with  success;  but  the  result  exceeded 
my  anticipations.  I  think  we  must  pass  a 
very  hearty  vote  of  thanks  now  to  the  Chair- 
man, Direct' >is.   and  staff  of  the  Modder  B. 

The  vote  of  thanks  was  carried  unani- 
mously. 

AWARD   OF    PRIZES   TO    EVENING  CLASS  STUDENTS. 

The  President:  I  next  have  to  perform  the 
pleasanl  duty  of  presenting  the  prizes  won 
bj  successful  students  at  the  evening  classes, 
in  Chemistry  and  Metallurgy  held  at  the 
South  African  School  of  Mines.  These  prizes 
are,  of  course,  presented  by  the  Society,  ami 


Tht  Journal  hi  Tht  Chemical,  Metallurgical  and  M inin  March  1915 


technical  !• 
will  now  read  oul 

Inmi  ■  try: 

.  MI.Tf.X. 

Practical,    Stage   I.-£l    10s.  j  1: 

Mi  tallwgy : 

T.  -£]    10s.     G     ( 

- 
The  President:   i 

aims        I  b  is,  the  1 

ind  Mining.  The 
Mining  Department  we  do  v.  il  deal  with  in 
the  )■ 

U  with  tli 

honour  "i  h 
the  p 

•  ear. 

-  year  the  classes  ha\  e  been 

'   .-tinl   the   prizes  have  been   won 

I  of  Mines 
with  the  d  at  ing 

w  ar,  and 
finding  it  difficul 

partly  till 

t • : » 1 ! •  •  i  ;imm'  who  did  continue 

imp 
in  th 


There  is  on  aing 

students  who  is  qow  a  l.-iluct ion  oi 
on  one  •  f  the  n  inide 

managers,  and  m  aen.    To-night, 

1  find  myself  in  a  threefold  capa< 
the  li 

which  pres  i  thi   stuff 

of  the  South  At'i  3i  [inet  and. 

;    have   had   the    pi 

work  |>ri/.'<  have  been  given  to-night. 

hat   you  "ill  all  join  v 

tudents  further 
for  their  future. 
(Applau 

CLAfni  T   MEMOIll  .1.   -  i  3'  PR] 

There   is  ai 
which  has  jusl  come  to  my  knowledge      Mr. 

the 

. 
hark    and    won 

inl 
work  in  th  '   Miias  here  and, 

result  1  two  or  thri  e  papers  both 

D     of 

Minin  I    hear 

that  1 

bodj    the    Arthur    Claude!    Memorial    Stu- 
denl  - 

on  the  "I  □  Gold  Bearing 

•  •hit  ions    with    n  the 

Prec  Gold."     This    p 

ier,  1918. 

win  i.  w>  i    BHI1  i mi-i  1 1  I ' 

The  Secretary:  I  wish  to  draw  th 
tion  I        petitions  whieh 

are  being  held  next  month  for  the  Axnbul 
Shiel  :  l  for  ambulance  wi  rk  b 

us  will   be    held 

the    1  Mi  April : 
I    Shield   on 

Id  I  U  Hie 

Vpril.     Wi 

The 

circu- 

d  I  si    !!   b 

LB  \l>     v  I  I  \  i  I 

The    Secretary : 

i    our 
'     dot  old,    publisl 
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letter  dealing  with  lead  acetate.  In  that 
letter  he  drew  .■mention  to  the  Eaci  "that 
hi  . '.  ei  age  ci  insumptii  >n  of  t  bis  subst  ance 
bj  the  mining  industry  of  the  Rand  and  out- 
lying districts  is  Toil  bins  per  annum.  The 
:  I  illand  and  France 
and,  up  i"  the  outbreak  ■  I  hostilities,  Ger- 
many. Since  the  outbreak  oi  the  war  the 
United  States  have  made  a  bold  bid  to  secure 
this  market.     The  pre-war  cosi  to  the  mines 

be    first-mentioned  sources    a\ 
£35  per  ton.       American  consignments  are 

sold  at  approximately     £50    per    ton. 
.  ures  of  dealing  with  the  United 

are  the  slow  and  uncertain  deliveries 
and  the  prohibitive  price.  The  available 
of  pig  lead  on  the  Continent  is  rapid- 
ly diminishing.  In  fact,  acetate  of  lead  pro- 
duced at  present  is  chiefly  made  from  scrap 
lead.  There  is  a  golden  opportunity  E  c 
British  firms    <  ed  in  the  manufact  Lire 

of  lead  products.     At  present   British 
facturers   seem   to  content  themselves  with 
the    production    of    whit       an  I     red    lead. 
litharge,  and  lead  pipe-fitting  : 

About  the  same  time  .1  received  a  letter 
from  the  Manager  of  the  Rhodesian  Broken 
Hill  Development  Co.  The  Company  has  a 
certain  amount  of  lead  which  they  wish  to 
of,  and  they  have  asked  our  advice 
as  to  what  to  do  in  the  matter.  V 
them  Mr.  Macdonald's  note,  and  said  we 
did  not  know  whether  there  was  a  possibility 
of  their  undertaking  anything  of  this  descrip- 

i     ill'  ire  seemed  to  he  i sidei  able 

market  for  this  sub  I    it  mjght  he 

worth  their  consideration,      A   cop; 
letter  was  sent  to  Messrs.   Hooper,    Speak 
and  Co.,  win;  are  the  Consulting   Engineers 
to  the  Rhodesian  Bn  ken   Bill    D 
Co.     They  wrote  ti     ■  Last  mail,  not  i- 

fvillg  US    that   they   had    feci  i  \  i  '■  I   tins  letter, 
ami  they  say :  '     ' 

some  important  gold  mini  -  in  Western  Aus- 
tralia we  experienced  similar  difficulties  in 
obtaining  !■  ad  itate  on  the  outl  ireak  <  if 
We,  hi  \'.  ever,  then  '  rni  I  om 
Mr.   \V.   K.   Betty  thai    in  Me  litharge 

ad     El     I i  and  : 

:  i  ere  aft  er 

fcion.     \  I  ild  simi- 

larlj .  to  a  large 

ige  in  ci    i 
- 

ments. 
It   is  chiefly   in   tl ol     hat    Com- 

pany that  we  now   writ 


of  inducing  some  of  your  membei 
litharge  an  exhaustive  trial.      If.  as  t? 

cipate,  this  results  in  a  i siderable  demand 

for  litharge  in. South  Africa,  the  Rhodesia 
Company  can  then  arrange  to  supply  h.  or 
a  a  h  pig  lead  if  you  found  u  preferable  to 
utilize  your  own  litharge  from  oupellation. " 

Mr.  Cullen  has  sent   in  a  note  « 
J.  A.   Campbell   will  read. 

Mr.   Wm.    Cullen  (Past-President):  Mr. 
Vlacdonald  drew  attention  in  the  November 

Journal  to  the  E  this  material.     \1  j 

t]  .i,i\  investigated  tin'  possibility  of  mak- 
ing the  acetate  in  the  country  from  such 
materials  as  scrap  lead  and  wine  I 
but  enquiries  soon  showed  that  the  price  of 
acetic  acid  Ej  q  this  source  was  prohibitive. 
Lead  nitrate  suggested  itself  as  a  substitute, 
ami   fortunate!  were   in   possession   of 

uitable  plant  and  material  for  the  manufac- 
ture of  this  product.  We  are  now  producing 
a    salt    of   app  purity,    and 

should  thi  by  arise  we  can  extend  our 

plant    to  meet  the  full  re  of  the 

ting  sufficient  lead  (from  scrap 
or  ores)  to  be  obtainable  in  South  Africa. 
There  seems  to  he  no  reason  why  lead  nitrate 
should  not  be  quite  as  good  as  lead  acetate 
for  the  purposes  of  the  mining  industry. 
The  nitrate  is  the  m  >re  stable  sail  and  caD 
be  stored  indefinitely  without  change.  It 
is  somewhat  more  soluble  in  cold  wati 
ci  nit  ains  a  higher  pen  enl  age  i  >f  lead .  head 
ai  etate  at    £35  is  equi  to  lead  nitrate 

at  £  10  pi  r  ton.  I  f  t  here  be  sufficient  demand 
the  nitrate  ear  be  easihj  made  and  sold  at 
the  latter  figure  or  less.  Therefore  there 
should  be  no  necessity  to  i  ,'•  Eancy  prices 
Ei  >•  imp  irted  lead  acetate  whil 

m  the  country. 

Mr.  H.  A.  White  (Member  of  Council): 
T  should  like  to  remark  in   connection  with 

I 
pi  incipal 

use    of    lead    on    these    mines    is    uiwi   it 

■  is  em- 

I 
upels  fl  I  '-ours.', 

that    Eorm  is 

■ 

The 

ere, rut, 

ipproxi- 


'   udlurgicai  and  .1/.-,  Man  li  1918 


matelj  10  more  lead  in  the  same  weight 
•  if  mat. -nal.  I  think  Mr.  Cullen  is  to  I"' 
he  lias  ai  tained. 
Mr.  A.  King  (Associai  I  would  like  t" 
substantiate  Mr.  Whites'  n  marl.-.  A 
pie  oi  nt   to   the 

.  p.  where  il  I  for  <1  i | >| iiiif? 

with    quite    Batisfactor 
Bults;  ami.  as  was  to    !>.■    expected,    when 
icetate  and  lead  nitrate 
were  'li  solved    separately   the   lead   nil 
ion  was  found  to  g 
-ii  a  greater  weight  "I   zinc  than  the 
n  did. 

I'.CI  I  i-ii    01  188     i\n    PORCI  LAIN     «  Mil:. 

Mr.  F.  W.  Watson  |  If. 
We  h 

u  here  the  war  has  inti  rfi  n  d  with 
supplies,  Imi  I  think  there  is  nothing  thai 
is  interfered  with  more  than  the  supply  of 
chemicals.     It  Beemed  to  me  thai  it   might 

t.p  mention  some  of  the  work  that  has  been 
i     titu! 

Public     Analysts.       Early     in 
rd  ol  Trade  « as  approached 
by  ill         I  -    titul  ions  to  appoint   a  ( lommil 

iply  ol  chemicals 

pr.\  iously    supplied   by  Gern 

and  an  influential  Committee  was 
appoii 

•  in  September  22nd  there  was  a  mi 
held  l>\  the  two  Societies      b  n  hal 

should  1"'  taken  to  ensure  a  satisfac- 
tory Bupplj  "i  I  l  also 
i   steps  should  be  taken  to 
■  n  iry    Bupply   of   glass  and 
porcelain     apparatus     and     filter     papi 

n     appointi  d    for   this 
purpo  ■'        n  igents    and     the 

second    for   the   glass,    porcelain    and    filter 

:    and    t  hi 
passed  :  — 
ii        Committee,     having    taken 
nufac- 
turers,    are    "I    opinion    ti 

oi    the    industry    being 

n    up   and    worked    successfully    in 

country,  provided   thai   the  manu 

factu  uaran- 

i  their  entei 
and  thai  they  may  have  Bomi  i 
abli  thai    at    the   conclusion 

«.f  the  war  the  i  loped  indus 

u> 

tition,   hitherto  made   possible   b 
nomic  conditions  which  do  doI   prevail 
in  this  country. 


That  publicity   be  given  t.>  the  i  ■ 
the  Councils  ol  the  Institute  ol  Chemis- 
try  and  the  Societj  >.i   Public  Analysts 
that    all    users   "t    chemical    laboratory 
a  ill   give   their   utmost    sup 
porl  n i  i  in-  di  \ •  !•  'Mil  hi  oi  new  indus 
tries    in    this    country,    particularly    in 
connection  with  chemical  porcelain  and 
ml   filter  paper." 
Several  firms  were  approached,  mai 
whom  were  prepared  to  supply  the  articles 
required. 
on    October    30th    the    Council    of    the 
id  to  appoint  an  \d\ 
( '. .iinnin,i    t, .  ci mducl  i .  search  on  glae 

iiii.il    ..nt    in    the    lal  '    the 

Institute  with  a  view  to  arriving  at  suitable 
formula;  to  I"-  freelj  available  t<>  manufac 
turers  willing  to  assist  in  maintaining  the 
continued  supply  ol  glass  apparatus'.  I' 
was  also  resolved  "thai   a   Sub-Committee 

ppointed  to  prepare  a  list  <>l  rea( 
ordinarily  required,  indicating  the  standards 
.it  purity  w hich  would  be  neci  ssarj 
analytical  work,  and  giving,  as  far  as  p 
some  information  as  to  the  quant 
likely  t.>  be  wanted;  thai   the  standards 

purity  I"-  based  on  those  adopted  by  a  C - 

mittce  appointed  by  the  Eighth  Interna 
tional  Congress  ol   Applied   r  and 

i  In-    Sid.  i  i  immitti .-    should    ind 
those  Bubstances  whii  > 

".     It  is  proposed  thai .  as 
has  been  prepan  d,  manufacturers 
shall  be  asked  t.>  state  how  far  thej  are  able 
to  Bup'ply   the   i  lieduled,   having 

I    I.,   i ii.    degi   ■    of    purity     requ 
hope   w  as  expressed   thai    all   ns.  i 
chemical  reagents  would  give  their  utmost 
Bupporl  t.i  the  development  >>(  the  industry 
in  tins  ci  imi ry." 

These  proceedings  were   published   in  the 
tin     Institute  ..t   Chem 
in    November,    1914,    and    since    thai    time 
the  firsl  rcporl  of  this  I 

mittee  has  been  presented  and  an  abstract 

P 
st  it  nt  i-   m    r.  Li  nil  \ .    I'M .'.      Results  ■  ■' 
periments  made  b\   Prol  II- 

s.in  and  Mr    T    I.'     Merton  were  embodied 

in    tl  nla     for    an 

alumina-soda  glass  suitable  for  the  manu 
fact  in"'-  .'t  chemical  lul*  irati  in   w  I 

..(  tins  formula;  were  senl  to  linns  likelj   to 
be  int.  resti  -I  in  the  indimtn      It 
subsequently   that    the   formula   w 

ie    used    l.\    several    maki  rs    w  ho   had 
been  conducting  experiments  with  the  - 
•     ■ 


\Ui. 
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Mr.  Hi  In 
varii't  lea  nl  Icnu  gin  Pvofi  oi  I  i  ok  son 
ami  Mi  Merton  i  ondui  t<  .1  furthei  expi  1 1 
menta  auil  reported  bo  the  Committee, 
gi\  iiil  i  formula  for  .1  glass  w  bioh,  in  their 
opini'  i  factor]  Bubal  il  nte  foi 

glass    in   <■  ■■!'■  L<t  of  il 
and   >•'  igi  nl--       Pit ia  foi mul  1    fl 
to    manufacturer*         Melt  ale    in 

I  dunce    \\  it  ii    bol  li    foi  inulie,    and    the 
Committee    wen    fortunate    in   aeeiu  in 
naaiatani .-    oi    Messi       Kempton,    ol    Vans 
hall  Walk,  who  kindlj  attended  al  the  Inati 
mi.    to  eonduel  blow  11  1  the 

II  scale       Phei 

be  suitable  for  blow  ing  and  mnnipulnl  ■ 
I'll,  ,,.  1  ■     II, mi.    i  nil,  -,-  informed  the  <  on 
rnittee   that       il    was  desirable   to  obtain  n 
suitable    fornuilu    for    the    manufaoturi 
miners'     lamp       hi  Phe    C  mmittee 

were  pro  idod  bj  n  m  inufaot  in  in|  Rmi  and 
bj  the  II.. in.  Office  with  specimens  of 
appro\  I'd  »lassi  «  hioh 

11    l>\    \h     Bertram    Bl b, 

\1,     Otto  ll.'liii.  1    in. I    Mi     w  dtei   1      II. in 
mil    liowe>        1    it  attempts 
to   prepare   experimental    m  pond 

-..  ,      Hi 

cessful     bul   tin  were  >  erj   helpful 

in   1  lie   sj  ntli.'ii.-.il   exp  ried  out 

bj    h  I     kson  and   Mr    Merton 

been  able  to  prepai  1    11   rer\   promising 
glass    for    miners'    lamps,     ind 
1  tiiin ii  .iii', l    1  he    fi  1  inula    for   making    il       1 1 
has   been   ai  ranged    1  hal    mi 

will  I"    made  in  1  he  11 
1    Messrs,    Kempton 's  works,  the   In  1 

1 1  ibuti     to    the    expense    in 
I  "  \i.  ■  ■  i-      1 ; .1,1,1    ,v 

lock  (L01  I 

1     w  the     produotioi 

ohemical  In  I  rul  t  to  be 

\  csaels  of  1  heir  ..«  n 
manufactui  h    ikers     and 

havi      b eci    veil     fi Mi 

X-  Son,  win  lory  is  at   Eu . 

mples  ol  tubing,  eapil 

'    alumina 

\l,     1        Inn        I'owell    *    Soni     ol    White 

ii-.in-    Glassworks,    Tudoi    Street,    I don, 

I    '       bul    this  lattei    glass  has  bi  en   made 
principally    h  ith    .1    \  iow    to    use    in    \  1  13 
1  mples,  how  o\  .1 .  ha\  b  boon 
exnmin  .1    hj     membei s   ol    1  he    Oln        Re 

Pi mimitttee,  and  an    n  ted   to  l»' 

lar  to  ordinary  In  lass  in  1  heir 

Iii 

D    a,       Samples    of    porcelain    basim 


01  iinl.l.  -.,  etc  .  ol  lii'\  al  I  loulton  ware  havi 

been    received   and    hn  \  B   been    found   quite 

tor j       in.-,   an   r  u  pp  1  i  e  d    1     ip  p  rax  i 

en     hi    1    is  iii.-   Royal    Berlin 

in     VVorooatei    Royal   I 'on  olain  1  So  . 

I.i.l  .    hi  1 1     nil ipoi  toil    thai    thej     in 

wan       foi      Inborn  tnrj      purposi 

Hnmploi     ol    Whatmau    Kiltei     I'apor    ha \ <■ 

l>, -.'ii   1.  ooived   from    Messrs    \\     a    11     Bnl 

.1    , 1 ,    reported  on  ii     vorj 

n    pool    "i     retaining     Hue    preoipi 

I    1  Samples  ho   fai    1  ;nmined    iudicnti 

I  ii  ii   acid   breatmonl    w  ill   reaull    in   the  pro 

.1   papei    1 1   loasl   equnl  to  tin    bos! 
foreign  makei         0      rd    1  be  amount  oi  ash 

II  n. I    filtering    propel  1  ii  ■ 

I  1  Iniil,  ii  1  rn  ii.i-n  to  know  1  hal 
top  have  been  taken  to  meel  the 
nod     liortagi    ol    lal torj     inpplios 

I II  ,  .an  -.,-.  we  ha  ve  nol  come  1  oallj  to  tlie 
pinoh  yet,  as  old  sti  icki  are  nol  quite 
exhausted  .    bul    1  he   1  ime   maj    come   when 

.ii  be  iii i.l  pu1  lo  il  in. I  11  ii  hoped 
thai  the  work  uudorltikon  hj  lliesi  pi  ople 
will  boar  fruit,  and  thai  wi  shall  be  ibli 
to  keep  1' 

Mr    John  W. its,. n     \ mnoil): 

I    jot  ted  down  a  few  Hguri 
111.1i loi     v\  hioh    mnj     be    ol    interest         VIj 
friend,    Mr     I'     W      W  atsou,   hai      poken  of 
the  man  <   rgi    chemical  apparatus 

in  in  in  South  Vfrioa,  w  ho  did  nol  know  thai 
1  hi  in- 1  ituti  ol  1  'homistrj .  Soi  iotj  nl 
i  'li.'im.'.il    Imlusti  v     eti       wen     doii 

ward    i :  '    i in.  1  i.m  ni  1  hesi     noil 

very  reassuring,  in  I  hoi .    I    <  ■ 
in  ii    1    good   old    Bi  11 1  ii    Hi  in   like    Doulton 

Hid      Co.,      Ill       I  .anil. .ill .       11.        Iiiir.it 

iblei    and    evaporating    basin  - 

u  hioh    tin     i  M- .1  a  nl.     conaidci 

Royal    I '■>  <  in     1 lain,    il    1 Ilj    the 

mi.      1 
|'',\|.,,i  I-      hum     t  lei  main      to     the      I   nil.-. I 

Km:-, I. .11.  for  1012  of  1  il  nw  an 

I  in.'ln.lin-     pol  '  II   mil.. I    to    Bl 

t  :     1 .   1 111  in  ex| s  nl   glass,  "i    ill  kind  . 

to     the     United      Kin|  dom      1 ntod     to 

from 
1     ■     :     to   llcrmiiu]    onlj     unounti  .1 
.in   \  ..In,         1  loi  main       total   glai 
:  ,  |.hi    ,(.-i  Id  foi    11)18  'n  id    1   value  ol 

iu    ii-.niiininii     ,.-        Phi 

ii  in,  ii    I    am   in, I.  Li.-. I   to  tin     lil.     1 
nvailabli     Intel  nation  il    W  hitnkci    and    the 
I         I 

Held    ope the     British,    or 

nptui  ing    tins 
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Prof.    J.    A.    Wilkinson 
In   respect    to  whal    we   have  ju-i    I 

\  itli   the 

now  ill  re  advertising 

;.    will  supplj    poreelaii 
■ 

i  rerman 
apparal  us  to  which   we  have  liitln  i I 

alone 
i  tor. 


THE  THEORY   OF  TUBE  MILLING. 

■' 

];.-.     II.     \.    Wttm  ,    M. Inst. MM 
Co    icil). 


hi  -1    I    -sli>\  . 

Mr.   H.   A.   White     W, 

'.     introduced     his    paper    which 

i 

The   President:   This  pa]  rgelj    a 

and  "i  certain 
di  duel    ms    made    I  herefrom.      With    n 
nis    themsi  Ives,    the 
contribution    to    discussion    and    the    □ 

likeh    way    in    which    discussi >an    come 

ard  is  by  bringing  forward  other  expi  ri 
!   the  deductions  madi 

o  to  verj    ns. -till  discussion. 
Dr.    W.    A.    Caldecott    (Past-rresident): 
in. ml. .i-    are    due    to    the 
nuthi  idmii  able  discussii  in  i  if  i  Ins 

subjeel .  and  to  t  lie  manner  in  n  I 
to  ex]  cently  availabli  . 

to  suppli  ■  ilarge 

his    earlier    paper     on    the    theory   .it    tube- 
i  is   Societj    ten   years 
The  conclusions  drawn   in  the   paper 
are    confirmed    bj    pracl  ical    exp<  rience    in 
mnm    respects,    and    should    serve    to    indi- 
cate the  direetii  us  in  which  further  progress 
i  ill  be  expected. 
Though  n..t  denll   «  itli  in  1 1>.    pa| 
author   has   recently    investigated    and 
firmed  n  formul  di  terminatii 

•    sand   fed   per  tube  mill  per 
'_M   working  hours,   which   n 
members    in    ensuring    good  working  condi- 
The  formula  referred  t..  is  arrived  al 


■ 


10(1 

"i    in    tube  mill 


s 
duct  in  screen  ore  pulp. 
li     Percent age  l.\  «  90  pn i- 

ii  tube-mill  feed  pulp. 
Pen    titagi 

duel  in  tul  ■  mill  outflow  pulp. 
<1  by  weight  ol   -  90  pro- 

duel   m  final  tailing  pulp. 
I '.     Tons  of  ore  ci  imp-mill 

per     tube-mill     pei     24 
hours  of  latter. 

:  per  tube-mill 
pei  '21  working  h 

mill  per  24  hi  iiirs 

the  tons  ..t'  ore  stamp-milled  per  tube-mill 

pei    24    working    hours   multiplied  by   tin- 

difference 

j—         between  the  percentage  ol       90 

in  screen  ami  final  pulps. 

t..ns  of  dr\  solids  fed  per  tube-mill  per  24 

,.,.,,       ,      difference 
working  hours  mumpm-d  by  the 

between    percentage   of 
inflow  mid  outflow  pulps, 

Th.it  is,  B  ■  -      I      T     ' 

LOO  100 

Therefore,  T    Hll±) 

i. 

Whilst  the  conditions  of  the  experimental 
tailed  bj  the  author  did  nol  embrace 
all  factors  involved  in  ordinary  tube-milling 
practice,    he   1ms  supplemented   this 

■  l:ii .i  i  ibtained  under  pracl ioal  \\ .  rk- 

ing  i ditions,  and  has  laid  stress  upon  "the 

importance,  which  was  realized  heri 

eai  \\  d.  quate  sand  I 

the  besl  results.     Until  recenl  years  the  im- 

of  tins  requirement  lia^  hardly  1 n 

tnll\   rea lized  rs  elsew here 

lil\  in  the  United  States,  where  the  original 
si  hem.    appears  to  ha\  i 
coarser  | 

mills   in   limited   quantity     only,    with    the 
lining  the  t  ube-mill  outflow  ms 
a  finished  product   similar  to  the  tube-mill 
classifiei    overflow.        The   long  survival   ol 
this  ti  nd<  'i'\    is  ci  mtran  to  tl 
the  tube-mill  circuit  which  was  inaugurated 
i.\    Mr.  J.   R.  Williams  with  the  first  tube- 
i     u  the  Rand  al  the  i  Hen  1  teep 
■  Ith  Ma-  .  L904,  and  v  I 
generall  The 

practice  abroad  lias  probably  bean 
accentuated   by  the  hill-side  mill-sit. 

deal,  by  the  limited  capacity  ..1  the 

.  i 
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mechanical  classifiers  frequently  emplo 
and  l>\   the  desire  ol  avoiding  the  re-eleva- 
of  pulp  involved  in  the  operation  of  the 
mill  circuit;   but   the   practici    oi    \    • 
limited  tube-mill  feed    is    nevertheless    re- 
markable in  view   of  the  general  acceptance 
of  the  necessity  in  dry-crushing  by  rolls  of 
•  it i 1 1 l-t  and  returning  for  further  reduc- 
articles  in  the  roll   product. 
The  antluii'  has  referred  to  the  expression 
(it  tube-mill  capacity  in  terms  of  tons  of  —90 
prodncl  per  24  working  hours.    This  conven- 
tional measure  is  of  much  value  for    compara 
five  purposes  on  the  Rand,  just  as  the  same 
system,  but  using  tons  i  if  -  200  mesh  (linear) 
product,  is  useful  in  all-sliming  ore  crushing. 
In    the    voluminous    discussions    here     and 
abroad  on  the   laws  of  crushing  it    appears 
mure  progress  would  have  been  made 
and  confusion  saved  if  there  had  been  some 
uniformity   among    writers   as   to   the   exact 
meanings  of  the  terms  used. 

In  the  writer's  view  the  term  "  crushing 
is  equivalent  to  "  pulverization  ",  "  disinte- 
gration ",   or  "deformation  ",  and  involves 
the  change   of   the    relative   position   of  each 
constituent  particle  to  every  other  particle 

in    a   mass   .  if   ore.       In    the     ease     of     ductile 

tals  like  lead,  pressure  causes  a  flow  or 
relative  change  of  the  position  of  the  con- 
stituent particles  without  disintegration, 
and  in  this  ease  "deformation"  would  be 
equivalent  to  "  crushing  ". 

On  the  other  hand,  ''breaking  "  is  equiva- 
lent to  "fracture",  "rupture",  "crack- 
ing", or  "  splitting  ",  and  involves  the  con- 

- ii  o   of   t  he  mas-   i  f  i  ire    into  t  w '  more 

fragments,  but  without  changing  the  rela- 
tive positi f  each  constituent  particle  to 

everj  other  particle. 

To  apph  these  term-  t  -  a  concrete  ease. 
it  is  obvious  that  much  less  power  is  required 
to  break  a  one  inch  cube  of  ore  into  two  frag- 
ments than  to  crush  it  fine  enough  to  pass 
a  90-mesh  screen.  Likewise  it  is  obvious 
that,  under  similar  conditions  it  will  take 
twice   as  much   power  t"  produce  two  tons 

of    -tin  product    as   tn   produc ne   ten   of 

-tlii  product,  and  that  the  resulting  product 

in     the     first      case     e\]mses     twice     the     ;||V;|     of 

the    second    case. 

In  actual  practice,  pressure  or  impacl  on 
on-  appears  to  result,  in  a  combination  of 
"breaking"  and  "crushing',  owing  to 
wedges  in-  cones  of  ore  in  contact  with  the 
crushing  faces  being  driven  into  the  mass 
SO  as  to  shatter  it,  a  concurrent  partial  dis- 
integration simultaneously  taking  place  in 
tin-  production  of  a    little   tine   powder. 


The  President:  It  is  rather  a  ss  i  state  ol 
affairs    that    we    have    no    more    di 
available  at  this  meeting,     (it  course,  tie  i  i 
is  the  next   meeting   still;   lint   it  would   be 
better,  in  furtherance  ol  our  new   procedure, 

to     gel     all     the     discussion     possible 

if ting   at    which   the   paper   is    presented. 

The  paper  is  a  very  valuable  one  indeed, 
nut  only  on  the  Kami,  but,  a-  lus  been 
pointed  out.  to  fields  oversea,  where  prob- 
ms  connected  with  tube-mil!  working  are 
receiving  a  lot  of  att  mtion,  and  where  a  lot 
ot  experimental  work  is  being  done,  judging 
by  articles  which  have  recently  appeared. 
I  hope  an  effort  will  be  made  to  tiring  for- 
ward something  of  value  at  the  next  meet- 
ing ;  hut  we  must  not  let  this  go  any  further 
without  passing  a  very  heartj  vote  of  thanks 
to    Air.    White    for    presenting    this    paper   to 

lis. 

The    vote    of    thanks    was    agreed    to    with 
acclamation. 


N<  >TE  ( )X  A  METHOD  ( >F  VENT!  LATIN<  r 
SINKING  SHAFTS.  WINZES  AND 
DEIVES. 


(Printed  in  Journal,  February,  1915.) 


By  S.  Nettleton  (Member). 


DIS<  1  ssiox. 

Mr.  S.  Nettleton  (Member)  introduced 
his  paper,  printed  in  the  Februarj  Journal, 
and  demonstrated  the  d"\  ice  referred   to 

The  President:  The  paper  is  now  open  for 
discussion.  It  strikes  me  this  is  one  of 
those  very  simple  and  yet  very  effective 
little  devices  of  which  we  are  very  glad  to 
hear.  I  am  sure  other  members  must  have 
similar  things  which,  with  very  little  trou- 
ble, can   he  brought   before   us. 

Mr.  R.  A.  Barry  (Member  of  Council): 
Whilst  there  is.  of  course,  nothing  new  in 
the  method  described  1>\    Mr.   Nettleton  for 

ventilating  these  working  faces,  1  cannot 
call  to  mind  that  I  have  ever  seen  brattice 
cloth  nr  sacking   used  quite  in  the   way  he, 

suggests  Eor  this  purpose  and  it   ina\   he  that 

the  idea  is  worth  a  trial.  This  might  especi- 
ally he  the  case  in  instances  where  there  is 

lie   Hull,   going   on   except    at    the    face    itself, 

and  where  the  appliance  would  noi  have  bi 

remain  there  for  an\  goal  length  of  time. 
\\  lien  there  is  intermediate  work  going  on, 


The  Journal  of  '/'/<■  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.      March  1915 


I  fear  that  the  appliance  would  be  too  easily 
damaged  either  1>>  rough  and  frequent  hand- 
ling, or  by  neglect  of  workmen,  or  deliberate 
ill-use.    Again,  in  oases  where  the  appliance 
might  have  to  be  in  position  for  a  consider- 
time,  as  for  instance,  in  a  sinking  shaft, 
calling  constantly   for  extensions  and  addi- 
tions, I  ver .   much  fear  thai  on 
its  flimsj  nature  it  would  do!  withstand  the 
i|ri;_'i' .uii'l  life.     Mr.  N 
■  - .1    '_'i\ e   any    figures  as  to 
igh    la'   states   thai    Ins   idea    would   be 
per  t  ban  eil  her  w  i « '<1  i  *  iri  m  pipes.      I 
doubl  vr\  much  whether  in  the  long  run  it 
would  l>e  cheaper. 

■ 

is  the    Use  ic    tan.    but    tliis    ;- 

always  possible,  and  I  have  found  in  prac 

that  where  an  isolated  cross-cul  or  long 

drive  of  anj   size  is  being  driven,  or  while 

sinking      a      shaft.      Ih"      use      of     a 
strong    w hii     launder     with     four    side- 
is,      on     the      whole,      the      I  Eactorj 

method,    unless    a    tan    can    he    afforded. 

\      vers      small      jet      of     air     inserted     into 
this     launder     sufliees     fco     set      up     <pir 
•  ■:  draught,  which  rapidly  clears  tlie  Eace 

from   fumes  or  hail   air.      The   C08t    I  I    3Uch    B 

wooden    launder    is    not    heavy.     It    is    do 

trouble    to   install,    and    eall    alwa\s   be    added 

to  wit h  ease,    and    w  heii    finished    with,    is 

Eon  !"  . 

purposes.  The  wooden  launder  can  be  made 
practically    any  si/e  without    weakening  it, 

and    i  Ci  inCUSSil  "I  I  if  hlast  ing, 

all  the  very  rough  usage  to  which  it  is 
subject  underground,  it  can  be  carried  as 
aear  as  is  necessary  fco  the  working  face — a 
i-i .ek  t  hi'. i\\  n  i  \  it  it  pp  'teei  ing  it 
efficiently  from  the  blast  It  is  easily  in- 
stalled, and  can  be    tarried  on  the  footwall. 

The     fael     lhat     it      is    heavy    does    not     realh 

irially  matter.     Thei  I    ided 

la  unders  made  of  2in.  Oi  eg  m  pine  and  □ 
urine   20  in    <20  in  I  asuremenl ) 

een  ."is.  per  ft .  iii  I  -  El    or  20  fl    lei 
This  is  cheaper  than  galvanized  iron  piping, 

niilar  capacity,  and  of  sufficient  Btn 
while  the  piping  is  always  getting  damaged 
ue  ire  or  less  serii  mslj .      \\  e  hs  i 
oi  ae!  ice  1 1 1 ■  1 1  i  here  is  very  little  1 

the    wooden    launders,    and    we    have    used    il 

fairly  extensively  and  effectively.     The  addi- 
t  a  w ater  inside   the 

launder  is  simple  and  effective  in  laying  the 
•  lust,  the  atmosphere  being  thoroughly 
moistened  during  circulation,  <  if  course, 
m  a  narrow  drive  or  winze  a  heavj  launder 
such  a-  i  refer  to  becomes  cumbersome,  and 


at  times  impossible,  but  1  doubt  very  much 
whether  Mr.  Nettleton's  device  would  stand 
ainst  the  rough  handling  which  it  must 
meet  with  underground,  and  i  think  it  would 
call  for  constant  repairs  and  adjustment.  In 
such  eases  I  use  the  rough  and  somewhat 
inefficient  method  of  forcing  a  circulation  by 
.. :  hs  of  galvanized 
piping,  or  wooden  laundering,  at  several 

at  various  distances  apart. 
\  jet  of  compressed  air  blown  through  a  noz- 
zle is  turned   into  such     pipe,     and     en 

a    health}    draught    with     a    minimum 
expendituri  ssed  air. 

Whilst  there  is  nothing  novel  or  particu- 
larly striking  in  any  of  the  suggestions  con- 
tained in  ih.se  notes,  my  excuse  for  bling- 
ing  them  forward  must  he  the  hope  that  I 

ma;,    promote  discussion  and  possibly  lead  t" 

the   disclosure    I  ae   of   improved 

methods    tor    dealing    with    ventilation    of 

isolated  and  small  development   faces  when  . 

in  all  probability,  the  seeds  of  diseasi 
frequently  sown  owing  to  the  had  air  breathed 
by  workmen  employed  therein. 

Mr.  S.  Nettleton  (Member):  I  think  that 

I  can  reply  to  one  or  two  of  the  points 
raised  by  Mr.  Marry,  who  lias  very  kindly 
ottered     to     give     (he     airaie  trial. 

\\oo,|,  n  launders  are  certainly  satisfactory 
tor  ventilation   of  a    large  shaft 

.  ,    hut    t  he   cost 

per   toot     is    fairly   high.     Assuming 
thai  in.   brat  I  ice  cloth  arrai  |  made 

fnnu  material  5  ft.  in  width,  there  would 
he   produced   a    tube   having   sectional 

in.it  2  sq.  ft.  \  I'll  It.  length  of 
conduit  would  require  I  i  yards  of  canvas, 
which  should  In-  procurable  at  8d.  per  sip 
isl  ol  connections  and 
making  up  at  17s.  per  conduit,  there  would 
he  20  It.  ot  tube  tor  '.Ms.  Sl  .  which  is 
practically      Is.      3d.      per     lineal      foot  Of 

coins,,    the    cost    of    coinliiils    depends    \,i\ 

largely    upon    the    quality   of    the    brat 

cloth,     which     varies     In     price     from     t'nl       to 

Be  vera  1  shillings  per  square  yard.  With 
regard  to  durability,   I  have  known  1. rattier 

cloth     show      practical];      no     i  OH     in 

cod    mines    alter    being    in    use    over    12 
months,     though     the    shock     from     bla 
operations  in  collieries  is  not   nearly  s,  >  great 
as    in    the    mines   of    this   district,    where    dl 

tonation  oi  hea\\  charges  ot  explosives 
might     tend     to     injur,      canvas     urrn 

I  thank  you  very  much  for  the  manner 
in  which  you  have  received  the  paper 


R.  A.  LchJ'Ml     Goldavd  Price*. 


GOLD  AND  1'IUCES 


(Read  at  September  Meeting,  1914-A 
By  Prof.  R.  A.  Lehfeldt,  D.Se. 

l:i:ri.V  TO   DISCUSSION. 

There  have  been  a  few  criticisms  on  tins 
paper  of  mine,  and  the  chief  reason,  to  my 
mind,  i^  that  the\  raise  Questions  that  I 
■  did  ni  it  have  time  to  touch.      I  had  to  assume 

i  g 1  deal,  and.  as  it  was.  1  took  up  a  g 1 

deal  of  the  Society's  time  with  a  subject 
that  i-  outside  its  usual  business.  In  par- 
ticular !  had  to  assume  the  quantity  theory 
<>f  money.  This,  I  think  it  is  fair  to  say. 
is  orthodoxy  amongst  economists.  There 
are  some  who  differ  from  it;  but,  still,  it  is 
the  orthodox  opinion;  and  I  was  occupied 
in  drawing  conclusions  and  not  in  proving 
the  basis  of  my  argument,  and  I  cannot 
undertake  to  do  that  now. 

There  are  some  detailed  criticisms  of  Mr 
Aiken's  eminenth  worth  referring  to;  I  am 
only  sorry  he  is  not  here  to-night.  He  critic- 
izes m\  definition  of  Currency.  The  Soeietj 
may  remember  that  I  counted  up  as  Cur- 
rency, coin,  bank  notes,  and  hank'  deposits. 
Now,  he  says  that,  "  Large  volumes  of  goods 
change    hands    in    the    first    place   on    mere 

entries  in  hooks and   in  still  other 

eases  little  currency  passes  at  all  where 
people  deal  with  each  other  as  both  buyer 
and  seller.  It  is  (dear  that  the  total  sides  of 
goods  cannot  under  such  circumstances  agree 
with  my  statement  of  it  ".  Thai  is  a  point 
ibout  which  J  should  like  to  as],  the  practi- 
cal husiness  man:  is  it  the  ease  that  many 
transactions  are  settled  1>\  cross-entries  in 
hooks?  Take  a  merchant  who  pays,  per- 
haps. £50,000  in  the  course  of  a  year.  How 
much  of  that  does  he  simplj  cancel  off  his 
hooks  because  he  has  bought  from  and  sold 
to  the  same  person?  I  should  he  surprised 
if  the  transactions  that  are  settled  in  that 
way  amounted  to  more  than  1  or  2  of  the 
total.  This  criticism  is  perfectly  sound  as 
far  as  it  goes:  it  is  a  question  of  the  magni 
tude  of  the  effect.  1  think  there  is  1'oalh 
very  little  of  that  sort  of  husiness  done;  so 
that     the    rough    estimate    which    1    made    of 

t  he  amount  i  if  currency  a\  ailable  should  he 
pracl  icalh  correct  1 1  I  am  \\  n  rag  i  m  I  hal 
point ,  and  if  an\  business  man  can  tell  me 
where  1  am  wrong  and  can  give  me  any 
Facts,  1  should  be  onlj  too  glad  to  learn  about 
i 


There  is  another  point  of  Mr.  Aiken's. 
which  is  very  much  of  the  same  kind.  He 
says  that  the  bank  deposits  do  not  faith 
represent  ''the  limit  of  the  ability  of  the 
community  to  draw  cheques.  That  limit  is 
the  credit  which  the  banker  is  prepared  to 
give  by  way  of  overdraft  to  his  clients." 
Well,  now,  can  anyoni — as  -Mr.  Aiken  is  not 
here — tell  me  whether  the  banks,  either  in 
South  Africa  or  elsewhere,  are  prepared  to 
give  unsecured  overdrafts  to  any  large  ex- 
tent ?  I  know  it  I  have  overdrawn  15s.  I 
promptly  get  a  note  to  that  effect,  but  then 
I  am  not  a  business  man.  Of  course,  it  there 
is  any  appreciable  amount  of  credit  given  in 
that  way,  then  my  figures  are,  by  so  much, 
wrong;  but,  if  I  am  right  in  supposing  that 
this  is  quite  an  exceptional  kind  of  transac- 
tion, then  I  take  it  that  Mr.  Aiken's  critic- 
ism hardly  holds.  Of  course,  secured  over- 
drafts are  already  taken  into  account.  What 
happens  is  that  you  go  to  a  banker  and  de- 
p  isit  securities  ami  are  entitled  to  overdraw 
to  a  certain  extent,  and  you  tire  credited 
with  so  much.  Therefore,  when  you  are 
estimating  the  amount  of  deposits  in  the 
country,  you  have  already  taken  into  account 
thi.'  possibility  of  overdrawing  against  securi- 
ties. That  I  had  already  allowed  for  in  my 
paper.  The  only  point  I  had  not  allowed  for 
wtis  the  possibility  of  overdrafts  which  are 
not  represented  by  anything  in  the  banks' 
accounts,  that  are  extra  to  the  bank  deposits 
which  tire  known  to  exist. 

There  is  a  further  point  that  Mr.  Aiken 
makes  here;  it  is  rather  ingenious,  hut  it  is 
ti  misunderstanding.  It  is  this:  "Take,  as 
tin    instance  of  the  underlying  fallacy,    the 

ease  of  a  person  who  wishes  to  borrow  £100. 
If  he  goes  to  his  banker,  and  the  latter,  as 
often  happens,  opens  a  special  account  for 
t  lie  ad\  ance  anil  places  the  £100  .at  t  lie  credit 
of  the  Im  irrowed's  i  irdinary  operative  account , 
the  banker  has,  according  to  the  Professor, 
im  reai  ed  the  currencj  of  the  communitj  h\ 
£100,  and  after  the  customer  has  passed  his 
cheque,  the  hank's  deposits  are  at  the  same 
figure  as  before  the  operation.  But  assume 
lhat  the  hanker  declines  to  make  the  ad- 
vance ami  the  borrower  gets  a  cheque  from 

anol  her   client    of    I  lie    hank,    as    .a    loan.     I  hen 

the  currenc;  ■        I  on  the  Pr  ifessor's 

b        6100  Well,    that     is    not    the. 

cai  e  I  n  \  er  said  it  was  "  decreased  ". 
\\  bat    I  •  bould  sa     is  thai   it  would  remain 

\lr.       \il o'-i     goes     on     to     say  : 

iii    diffei  ence  in  the  real  currency 
which  ha  That  is 

a    misunderstanding;   there    is   a   difference. 
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I  i  bank  and,  b\  dep 

m  gi  i   .-in  i  \ i  rdi 'it'  oi    6100  and  use 
make  payments  t>>  other  people,  the 
ml  !■/.   has   I  - 
bj    £100.       Whether  that  bank  deposit   re- 
mains in  your  own  name  or  somebody  else's 
rence,  because  i  he  mere  hand- 
.ii  i me  persi  n  to  another 
-  i    the  amoui  pi  "its,    it 

:  ransfers   some   Eron    one    persi  m   to 
another.       But    it.    beii  bj     mj 

banker,   I   go  to,    say,   Mi     Aiken  and,  as  a 
favour,  ask  liim  t<.  lend  me  £100,  tl 

Ol     rill 

rency.        [  don't  wi  iuld 

me  :  bul  it  he  agrees,  w 
£100  from  his  o^  n      and  pul 

il    to   mine,   and   the   total   currency    is  the 
same  as  irence  is  a  pi 

d  impi  irtanl  one.     The  n  asi  m  >  i  it  is 

I I  :it  Mr.   \il    d  i  position  to  manu 

;  in  fact,  il 
to  di       i      For  that  i 
1  must  maintain  m\  point  that  bank  d 
-  iii  ij'ei  i    i  i  cheque,     r   I    time  depi 
bank  deposits  that  can  be  drawn  l>\  cheque 
are   the  real  measure  of  the  currency  of 
ii  itr\ .  in  addil  ion  I  i  banl   nol 
coin. 

\l i .    \il.i  M   -;i ,  s,   further:    "  There  is  one 
point  in  re;  ird  to  the  quant  itj  of  gold  which 
illj   ha\ e  nei  i  r  been  able  I 
e   plain   i m   t he  quant  it 

ferring  to  here  is  how  the 

e  rate  ol  interest . 

es  to  shi  i\\    li'iu    t  he  quant  it;. 

of  moncj   affects  prices.     I  said  nothing  at 

all  about  rati  So  it  is  hardly  a 

fair  criticism   thai    I    tli<l   nol    explain   that 

lial     Mr.    Aiken    lias 

.  I  ma\ .  perhaps,  be  all 

tu  it      ause  it    is  a   point  which  ii 

me  h  itne  to  us  in  i 
oi   the  ot  her.     Mr 

i   week   by   week 

I    i    1 1 of    England  is  '< 

nil   to  t he  bank 's   lialiilit ies      Ni m  . 
n  ■  iv  ci  'lning  into  the  market 

pari  ii  ular  moment .  it 

me  that   in  the  free  market   for 

« hich  Lond  ntre,  it  would 

:   elf,  if  nowhere  else,  and  were  it   t  i 

the  first  efl  uld  anl  icipate 

\<  i  iuld  be  a  reducl  ion   in  int  rate. 

been        d   is  an  argument  b\ 

the  quantity  theorists,   for  the  reason  that 


tin-  trend  of  discount  rates  fixed  weekh  l>\ 
thi    Bank  ol   England  di  ies  not  suppoi  I 

-but   1  think  they  do,  as  :t  matter 
i .     ft  is  a  pi  lint    «  hich  lias  been  re- 
marki  -   t  hat .    if  t  here   is  a 

considerable  superfluity   of  gold  produced  at 
anj  time  beyond  what  the  market  requires, 
umulate   principally    at 
d  :  and.  if  the  I  lank  rt  Eng- 
land  finds  that    it     has     more    gold     than     it 
■    in  comparison  with  the  business  that 
i   is  tu  reduce  the 
count  rate:  and.  1  think,  history,  as  well  as 
theory,  shows  that  point.     But  that  is 
of  an  in  Teased   suppl 
gold.     There  are  two  effects,  and  thej   are 
i  j  ;  and  t  hat  is  perhaps  t  he  reasi  >u 
why  there  is  i  iften  a  w  ant  i  if  cleai 
the  result .     The  immi  t  of  an  ex- 

pply    is  that   the  hanks  find 

thej    h.'i\ e  an   a it  •  if  g  ild  \\ hich  is 

ni  pr  iporl  ion  to  the   business  t  hej   ha\ 
t  ransacl .    and   t  be,\    endeuv  i  iur  to  get    n 
business  b\   reducing  tin  ir  rate  of  discount. 
That   is  tin    immei  t;  but,  if  there 

is  a  long  cont  inued  excessive  supp 

i  aise    prices :    as    I    have 
int  out  in  m\  paper  ; it  has 
been   pi  inted  i  ml    before,    i  if    course) 
and  i  he  effect  of  i  ising  pi  ici  -  is  to  raise  the 
i  interest .     <  !onsequenl  Ij  .  if  an  exces- 
production  of  gold  goes  on  for  a  number 
us,  the  li 'Ul;  i-i 'in inued  influence 
vails,  and  there  is  a  rise  in  the  rate  of  inter- 
est  h  hich                                  mporarj    effect 
due  to  the  1                             es  in  t he  hands 
of  the  hanks,     s.i  that,  the  s,-, cause  pro- 
duces                       e  efl                i  ipid    imme- 
■  of  lowei  ing  the  rate  of  interest  : 
but   if  the  over-production  is    kept    up 
i  In'  opposite  effect  of  raising  the 
teres!      There   were   1 1 1  tain    p  dnts   in 
\l  i .  \\  esti  m  s  ci  mtribul  I 

like  ti  ■  refer,  because  t  here  is  a   misundei 
standing  on  Mr.  Weston's  pari  which  rather 
desl  n  ij  s  the  \  alue  i if  his  eril icism.     He  | 

as  to  s.i\ .  E| he  uncertainty 

d    data.    «ln      tr\      tO     sulvc      the 

equation?     That    is   to  say,   \vh\    write   the 
at   all '.'     Seeing  t hat    1   bai 

write  i  he  paper,    I   si Id  like  to  pi  lint  i  ut 

In  him  t  hat  t  he  margin  of  1      »  hich 

he  ref  'I      on  t  he  annual  pn  du 

Id,  but  "ii  t  lie  ti'tal  a unt  ol  gold 

in  the  world  :  that  is  n  matin  of  £20,000 
Mr,   \\  esti  in      '         "  It  is  in  it   righl   to 
an   assumed   average   value  over  u   tern 
years   and    give   that    valm     to  u    particular 
year.     This  is  especially  so  when  he  is  work- 
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ing  with   such   a  small  allowahle  margin  of 

-  1  -  1 \  .  In  other  wi  irds,  he 
-  :  prove  that  had  the  Band  produced 
only  £950,000  b  61,450,000  1—  -  f  gold  in 
1911  a  rise  oi  prices  might  have  been  avoid- 
ed.'' I  did  not  attempt  t<>  prove  anything 
of  the  sort.  The  1  to  li  is  a  matter,  not 
of  £1,000,000,  but  of  £20,000,000  or 
£30,000,000  of  gold  production.  It  is  also 
rather  interesting  to  quote  tliis  remark:  •'  It 
will  he  noted  also  that  Dr.  Lehfeldt  assumes 
that  all  credit  money  has  as  its  only  basis 
Sold.  In  my  reply  to  my  previous  paper, 
1  stated  that  many  economists  held  that  such 
currency  tended  more  and  more  to  be  based 
on  thr  whole  wealth  and  credit  of  the 
Now,  there  again  there  is  a  mis- 
understanding.       I    agree   entirely   that   the 

■  nowadays  is  based  upon  the  whole 
wealth  and  credit  of  the  nation.     The  exist- 

t  vasi  quantities  of  bank  deposits 
which  act  as  currency  do  represent,  noi  gold, 
hut  all  ^orts  of  real  property  :  but,  under  our 
existing  star.-  of  affairs,  thai  currency  is  not 

\  ailable  unless  there  is  a  proportion 
of  gold  to  meet  it.  To  realise  this  one  has 
only  to  think  of  a  banker  with  £ 3 0,000, 000 
de]  sits  backed  by  sound  securities, 
but  with  no  gold  at  all  in  his  till.  I  think 
you  will  agree  that  the  gold  is  an  essential 
part   of  the   mechanism  of  the  currency  at 

sent  time.  Mr.  Weston  says:  "Mr. 
Lloyd  George  apparently  believes  that  the 
£1  and  ll  Is  Ji'  ites  ))' '«  accepted  as  li  g  a 
currency  in  England  have  other  backing  than 
any  gold  reserve.  They  are  scraps  ol  paper 
— with  the  whole  credit  of  the  nation  behind 
them."  Well,  now.  as  a  matter  of  fact,  as 
e  issued  the  Go^  ern- 

egan  to    accumulate    gold    n  - 
and  have  at  presenl    625,000,000. 


NOTES  ON  THE  USE  OF  POTAssirM 
PERMANGANATE  AS  CYANICTDE 
IN   SAND-FILLING   SOLUTIONS. 


(Read    at    October   Meeting,    1914.) 


Bj   B.  A.  Coopeb  (Membei 


REPLY   TO   DISCUSSION". 

In  reply  to  Mr.  White's  discussion  of  my 
]  aper  I  must  first  thank  him  for  the  interesi 
which  he  took  iir  the  subject.  Unfortu- 
nately, since  the  data  for  that  paper  was 
collected  the  war  has  caused  reduction  in 
numbers  of  the  laboratory  staff,  but  has  had 


no  such  effect  on  the  work  of  that  depart- 
ment, and  consequently  it  has  not  been 
possible  for  me  to  do  as  much  more  investi- 
gation of  the  subject  as  I  should  have  liked. 
Nevertheless,  the  practical  side  of  my  argu- 
ment has,  I  consider,  been  demonstrated  to 
he  true   by  actual   work  on  the  sand-filling 

nied  out  during  the  past  few  months. 
In   thai    connection  I  must  enter  a  counter 

against  Mr.  White's  accusation  that 
our  •'  neglect  of  addition  of  permanganate  " 
was  either  "  light-hearted  "  or  a  "highly 
dangerous  precedent,"  and  emote  hi.-  own 
further  remarks  in  reply.  He  says  that  the 
paper  "  illustrates  the  point  that  on  every 
new  mine  where  it  is  proposed  to  use  current 
sand  for  stope-fillirig  the  whole  of  the  relevant 
conditions  will  repay  investigation."  Inves- 
tigation of  the  relevant  conditions  on  the 
East  Band  I'r  prietary  Mines,  as  quoted  in 
my  paper,  showed  that  in  every  ease  the 
solutions  sent  underground  contained  such  a 
small  percentage  of  cyanide  that  no  addition 
of  cyanieide  could  be  demanded  at  any  time, 
and  its  addition  in  any  case  was  only  a- 
precaution  against  accidental  increase  of 
cyanide,  and  was  not  occasioned  by  a  nor- 
mal requirement.  Authoritative  permission 
to  discontinue  the  use  of  permanganate  was 
therefore  unnecessary  in  this  particular  case. 
In  view  of  what  I  have  published,  I  strong- 
ly suspect  that  in  the  event  of  sudden  acci- 
dental increase  of  cyanide  the  permanganate 
would  not  be  a  very  satisfactory  protection. 
1  Hiring  the  periods  when  permanagate  has 
en  added,  both  circulating  solutions 
anil  the  solution  delivered  to  stopes  have 
been  carefully  tested  to  ensure  absolute 
safety. 

Since  the  leading  of  my  original  paper  in 
October  the  permanganate  addition  was  sus- 
pended entirely  for  several  months  and  no 
alterations  whatever  have  taken  place  in  the 
cyanide  strength  of  solutions.  The  strength 
of  circulating  water  overflowing  from  cones. 
on  the  surface  varies  between  0'002    — and 

0-001  KCN — the      --lnt!    D      delivered      to 

stopes  averages  about  0-0004  KCN,  and 
stope  drains  contain  traci  s  i  t  sulpho-cyanide 
only  and  are  slightly  alkaline.  This  omission 
of  permanganate  did  not  result  in  any  in- 
crease of   cyanide  at   any  time. 

I  think  that  Mr.  White  has  misundersl 1 

slightly  my  remarks  as  to  the  verj  consider- 
able dilution  of  original  solution  and  the 
ilained  disappearance  of 
cyanide  from  stage  to  a  ;p  isibh  [should 
have  expressed  myself  more  clearly.  Al- 
though the  total  water  used   is  about  37    , 
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embered  that  the  sand  is  tipped 
■  liit  ion  "t  20,000  gallons 
which  solution  after  washing  the  sand  to 
there  largely    removed  for  re- 
use.    This  circulating  solution,  or  cone  over- 
:  ies  in 't   accumulal  in  solu- 

■  m  when  permanganate  is  nol  in  use, 
and  therefore  it   is  clear  thai  a  verj    large 
proportion  "i  the  cyanide  in  the  original  sand 
is  eliminated  at  this  si  age      The  i<  >t  al  \\  ater 
i  .■  -a  direct  n 
I  t  he  dilul  i"ii  of  the  cyanide,  anil  a  di 
ii  ii  strength  lias  i 
ned  « ii  h. 
'I'lir  wa  as  1  hal  used 

in  ordh  N  n orks  pracl  ice,  and  is 

always  kepi   alkaline  with  lime,  and  it  maj 
be   presumed  thai   it   is  nol  a  cyanii 
the  works  cyanide  consumption  is 

i  l.\  it  3  ii-,-  :  it  doi     not  ci  ml  ain  mi  ire 
than   traces 

fart .  the  ordinal \    ui  e  Vi  ater  of 

The  accumulated  slim,,  which 
is  being  treated  maj  leave  organic  matter 
m  t he  sand,  and  i  entb  desl n ij  much 

permanganate    and  immonia.       As 

cyanide  is  undoubtedlj  n  elj  dis- 

posed of  dui  I   sluicing  -and 

n  in  i he  absei 
or  other  added   cyanicide    il 
appears  t hal   cj  anide  musl    be  deci  impi ised 

circulation  and   erati I  the  circuil 

water.        Further,   although  the  final   wash 
from  the  Band  ma     i    ntain  0*01       KCN,  ii 
appai entb   does  m  ■•  \-  illi >\\  i  hal  t  he 
retained  bj  the  sand  remains  at  thai 
after    di 

encountered  bj  shifi  curatelj  tesl 

ing  ver;    weak  working  solutions  it  is  likelj 
t  hai  final  w  asln  •  often  ci  ml  ait 
than  is  reported.     On  testing  a  wash  reported 
KCN  1  Found  1 1  ialh  eon 

tained   0-008      KCNS   and    free   and   other 
cyanides  as  determined  b\  evaporation  with 
mm      sulphide     0-005         KCN         \ 
i    ■  as  t  aken  from  t  he 
vat  from  which  tins  wash  ua-  drav 

n   of   \at 
between  9     to  !•">    .  and  retained 

K(  NS  0-0011  KCN 
al  the  top  to0-008  KCNS  and  nun..  KCN 
a i  the  bottom,  and  after  discharging  and  t  ip- 
ping,  almost  all  cyanides  were  converted  to 

i ii >ii  in  drained   Band    I-  verj   rapid.     Wnli 

that  speed  oi  de&  mposition  it  is  not  surpris- 

umulal  ion 

in    circulating  nd    thai 

id  d.'h\ ered  e  almost 


of  it.  Under  these  conditions 
astrous  results  "  foreseen  bj  Mr.  White 
as  n  result  "t  mixture  oi  stope  drains  and 
mine  water  need  nol  cause  much  alarm. 
^pparentlj  the  decomposition  of  cyanide 
obserc  ed  "ti  the  impleted  in  t  he 

stope  ■  n  uer  bj   ml  inual  same 

reactions  or  by  tht-   neutralization    in 

line  waters  bj  the  alkaline  solutions 
bearing  the  sand,  and  a  ci  nsequent  precipi- 
tat  ion  of  iron   hydn  ixidi  s   and   fi  irmat  ii 

'ii  blue  ".  The  regulat i 

ferric  sulphates  maj   be  necessan  to  obtain 

products,   Inn    we  have  the  fact    that 

ide  will  combine  with  excess  of  freshly 

1  ferrous-hydrate  only,  evidenced 

b\  the  efficienej  ol  ordinary  "cyanide  anti- 

.is  iis,.,|  , in  t he  Reef.  The  refei 
u  hich  1  made  to  the  absenci  of  hydi  i  i-i 
acid  gas  or  cyanides  in  a  tunnel  through  a 
sand  dump  did  not  refer  to  a  dn  dump  as 
Mr.  White  presumes;  the  tunnel  was  driven 
during  a  drj  season,  bul  was  extremelj  wet 
apparently  ow  ing  ed  v  atei  from 

sand  i  ipped  al"  '\  e     The  \\  ater  » 
acid  d  with    ferrous    and    ferric 

sulphates. 

ible  to  make  anj  further 
expi  riments    as    to   time    of   conl 
necessan    For  anides  by 

permanganate,  or  as  to  anj    effect  ol  preci- 
pitated oxides  '  if  manganesi    in  suspi  i 

ted  h.\  both  Mr.  White  and  Mr. 
Green.  Certainly  the  steadj  reduction  of 
si  ilul  ii  'ii  -i  rpngl  h  in  c\  anide,  «  hich  I  ha\  a 
observed  and  which  Mr.  White  confirms, 
place  just  a-  steadily  when  ti"  perman- 
.  ha-  been  used  fi  r  months  as  when  it 
is   in  < - < . 1 1 -s t : i m t   use 

Mr.    White's  rI  atemenl    t  hat    "  thi 
graph  witl  ;i.    the    high    <-. 

cyanides  maj  be  dismissed  with  the  remark 
t  hat  the  pi  in  use  is  ni  it  liki  I 

be  chat       I  I  iper  om    unless  si 

other  advantage  is  secun  d,"  is  verj  remark- 
able.    Surelj  a  reducl  i  an  argu- 

II;, -1,1  .'      ■ 

men,   even   without    inducement    of   ''other 
advantages,"  when  it  can  be  demonsti 
that  under  some  existing  ''"inliti"ns  al  I 
t  here  is  no  disad'  I     I       argu- 
ments I  now  adva in  favour  ol  the  disuse 

of  pei  in  certain  i  | mrely 

practical  in  character,  and  are  has,-, I  essen- 
■  n  tesl  -  made  oi  it  her 

than  on  laboratory   experiments  or  th> 

nowledge  of 
the  ns  involved   as   perfect    as 

it    \\  ill  doubt  less    me  da\    become,   all 


March  1915 


'/'.   .1.    Uickard. — Persistenci    of  Ort    in   Depth. 


sitlcr.-ni.ni~  would  point  to  one  definite  con- 
clusion, but  as  it  is  the  practical  test  is  tbe 
only  safe  one.  It  would  certainly  be  of  in- 
terest if  someone  could  ascertain  whether 
such  results  as  I  have  observed  obtain  on 
other  properties  or  arc  entirely  due  to  relev- 
ant conditions  on  the  East  Rand  Pn  p 

Mines. 


PERSISTENCE   OE   OEE    IX    DEPTH. 


By  T.   A.   Hick  Mm,  JOnst.M.M. 


(Print  d  in  Journal,  D<  c,  1914  -  Jan.,  1915. 

The  President:  As  you  will  rem  "  b 
Mr.  Lasehinger  promised  at  the  last  meet- 
ing to  contribute  to  this  discussion,  i  ut  has 
been  unable  to  do  so  owing  to  pressure  of 
wink.  He  lias  promised  to  have  his  con- 
tribution ready  either  for  insertion  in  the 
next  Journal,  or  will  read  it  at  the  next 
meeting. 

Prof.  J.  Cellier  (Member  of  Council): 
Mr.  Rickard's  paper  has  been  must  interest- 
ing. The  author  deals  very  ably  with  the 
subject  and  is  in  a  good  position  to  do  so. 
having  travelled  much  and  being  in  posses- 
sion of  all  literature  past  and  current.  His 
conclusions  regarding  the  Rand  1  fully 
endorsi  .  and  in  this  brief  discussion  wish  f  i 
confine  my  own  remarks  to  these.  The  in- 
stances quoted  of  outcrops  richer  than  deep- 
level  and  deep-deep-levels  can  be  consider- 
ably amplified  as,  e.g.,  Maj  Consolidated, 
and  Glencairn,  (Hen  Deep,  and  Simmer 
Bast;  Henry  Nburse,  Nourse  Deep,  and 
South  Nourse;  Crown  Reef,  Crown  Deep, 
and  South  Hand,  not  to  mention  impover- 
ishment in  depth  in  the  sane-  mine.  r.</., 
Lancaster  West*,  Luipaardsvlei  Estate, 
Robinson    Deep,   Simmer  &  Jack,  etc.,  etc. 

As  .Mr.  Meyer  points  out,  there  may  be 
local  exceptions  to  this  rule.  For  instance, 
tin'  writer  wears  a  tie-pin  consisting  of  a 
small  nugget  recovered  iii  a  mortar-box  on 
a  banket  mine  during  a  month  when  this 
mine  registered  one  of  the  biggest  losses  in 
its  history,  but  yel  was  showing  free  gold 
underground.  Thus  individual  sample- 
prove  very  little.  Yel  we  see  these  regu- 
I : . 1 1  \  quoted  by  chairmen  of  companies  and 
Othei  gentlemen  connected  with  the  indus- 
try !     It  is  to  be  presumed  they  act  on  the 


Dutchman's  maxim:  "If  it  gives   no  relief 

it  consoles  anyway."  Judging  by  a  number oi 
cuttings  of  such  speeches  I  am  inclined  to 
think  that  they  are  most  unduly  optimistic. 
That  ore  much  below  the  profitable  limit  of 
extraction  was  worked  in  days  gone  by  there 
is  no  gain-saying.  This  tended  to  obscure 
the   higb   grade   of  ore   then   exploited,    and 

ccasionalh  still  to  be  found  in  the  banging 
or  foot-walls  of  stopes  worked  then.  Sam- 
pling at  that  time  was,  for  a  certain  200- 
stamp  proposition,  now  forming  the  nucleus 
of  one  of  the  largest  gold  mines  on  earth. 
earned  out  by  a  sin,,',  individual  whose  onh 
training  had  been  that  of  a  veterinary  sur- 
geon. Plans  of  mines  working  three  con- 
tiguous reefs  in  the  (iermiston  district  wen 
more  often  than  not  kept  in  all  black,  with 
the  result  that  middle  reef  some  7  ft.  thick 
was  worked,  though  it  has  never  since  be- 
come profitable.  Directors  of  Companies 
have  been  hard  to  convince,  but  in  1913  the 
Consolidated  Gold  Fields  of  S.A.  had  writ 
ten  off  £1,400,000  as  depreciation  on  invest- 
ments as  a  result  presumably  of  Mr.  Webb's 
authoritative  statement  (Messrs.  Hellman 
and  Schmidt's  having  proved  of  no  avail). 
Many  reasons  have  been  given  for  the  lower- 
ing grade  :  decreased  working  costs,  increased 
tonnage,  tube-mills,  shortage  of  native 
labour,  and  over-abundant  machine  drills; 
but  onh  when  these  had  been  somewdiat 
exhausted  did  the  consulting  engineer  be- 
come convinced  of  what  the  sampler  had 
observed  in  the  deep  levels,  such  as  they 
were,   in   1899. 

In  justice  to  the  engineering  profession 
it  must,  however,  be  confessed  that  one  of' 
the  ablest  engineers  the  band  ever  had.  in 
making  estimates  of  potential  ore  reserves 
of  blocks  of  ground  now  absorbed  in  the  big 
amalgamations,  invariably  placed  the  value 
of  a  block  of  ground  lying  to  the  dip  of  an- 
other at  1  dwt.  lower,  when  nothing  definite 
was  known  about  the  value  of  either.  Both 
higher  working  cost  and  falling  grade  in 
depth    result   in  a  lower  payable  tonnage   per 

claim.       Unfortunately    these  three  factors 

work'  in  the  same  direction,  with  depressing 
results  on  profits.  Had  some  account  been 
taken  of  this,  Simmer  Deep  shares  would 
not  have  sold  at  Is.  9d.  to-day  when  we  find 
written*:  "  Taking  it  that  the  Simmer  Deep 
will  yield  no  more  than  30,000  tons  of  mill- 
ing ore  per  claim,  there  would  lie  in  its  1,035 
claims  :',l,i  II II), l  Mil  I  tons.  On  the  basis  fof 
6'7  dwt.  ore.  profits  would  run  to  about   10s. 


"Round  the  Rand.-  In    J.    w .    Bi oomhead,    1908,   p.   i0\ 

published  l.y  tin-  Pinm 1  / 
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per  ton,  or  a  total  of  615,500,000,  whilst 
.it  the  market  price  al  the  date  of  writing, 
hi-  stand  al  no  cost,  indeed,  the 
..in. .inn  already  spenl  on  the  propi  1 1 
gather  with  the  <  u-li  in  hand,  i  xceeds  the 
current  market  valuation  of  the  shares  by 
over  one  million  sterling, 

Dr.    W.    A.    Caldecott     Pa  I  President): 
I'i,,.  foil  ace  ma\  I"-  ol 

m,  resl .  In  1857,  a  tew  yi  ai  -  afti  c  thi  dis 
dfields,  a  com- 
nquiry  inti ■  i he  state 
mining  was  appointed  by  the  Parliament  of 
Victoria.  Among  the  evidence  taken  was 
thai  of  Pi   ■    Mi  l  ihorep  rted  thai  "  the 

expei  ience  in  every  country  proved  I 
ised  with  tin   dep 
ii  small  limil  ".       The  Ci  mmission 
agreed  witb  this  view,  bul  likewise  held  that 
"although  in  any  one  spot  the  ^<>1<1  would 
be  worked  oul   in  a  vertical  direc 
tii. n.  the  horizontal  extension 

ire     immensely     greater    than 
pi .  iple  are  aw  an    ol 

\-  the  author  has  already  \  isited  the  mi  ist 
important   goldfii  Ids  in  i  he  « orld  \\  ith  the 


exception  of  the  Rand,  it 
ii,  due  '  ime  we  shall  have  the  pleas 
visit  here  from  him,  when  lie  will  ha 
,  ippi  1 1  ii i mi  .      t   si  eing   actual  condit 
himself.     Such  a   visit   would   ak 
familiarize  him  with  the  desirable  si 
relations  between  the  1  >  ><-;*!  technical    3 
t  ies,  a  subject  in  which  he  has 
played   an   interest 


TWENTY-FIRST    ANNIVERSARY    "I     THI      - 

The  President:  This  is  our  "21st  anniver- 
sary meeting.  That  it  is  held  under  most 
unlooked  for  circumstances,  I  think  you  will 
.-ill  admit  and,  under  these  circumstances, 
it  lias  not  been  |>< issil.lt-  to  arrange  any  scut 
i.t  celebration 

before  the  end  <>l  my  year  of  office,  at  any 
n  may  have  passed  away 
and   that    we   may    have  •  j< 'U- i i i^r 

in  ..Hi.  i  -  n  ell      applausi 

at    the    present    time,    tliat     conclu  I 
business  of  the  meeting. 

Dhi    meet  ing   then   terminati  'I , 


[lowing  papers   will  be  submitted  for  discussion   ai    the    meeting   oj   the   & 
to   be   held  on   Saturday,   the    17th    April,   I 

THE  USE  OF  SCOOP  DISCHAEGES  IN*  TUBE-MILLS 


By    Walford    R.    Dowling, 

.    .ii.    now   about   thri  e 
hundred   tu  stalled  on   the   Rand, 

h  irds  of  the 
done  in  these  machines, 
makes  their  crushing  capacity  of  great  im- 
portance, an, I  the  author  trusts  thai  the 
following  records  and  results  "I  work  done 
with  tube-mills  with  scoop  may 

to  members.        Though   the 
time  now  available  does  not  n.  rmit  ol  deal- 
w  ith    certain   other    factors    in    mi  di  rn 
■  -■•.  some  reference  may    be 
made  to  thesi    later  in  the  reply  to  any  .lis 
that  may 

ibe  mills  installed  on  the 
Knights  I  >eep  Mine  ii    1005  of  David- 

.  \\  itli  the  slall  dimensi  i      I 
Sin.  long  by    I  ft.  fl  in.  diami  ter,  and  were 

illy    tilt., I  with   peripheral  dischat 
The  outlet   and   inlet    trunnions 
same     internal     diameter,     namely,     Beven 
inches       I  pulp  at  the  feed  end 

trouble  and 


M.Inst.M.M.  dent). 

pense  in  clearing  up  the  pulp  spilt.     v. - 

ssity    for  a    thicker    feed    bei    i 
apparent  these  difficulties    i  \it.-r 

various    fruitless    attempts    to    correct    tins 
defect  at   the  feed  end  of  the  mills,   it 
decided  to  instal  a  lifting  device  inside  the 
mill  at    the  discharge  end,   and   thus  lower 
the  internal  pulp  level.      A  scoop  'lis, 
with   radial  arm-  and   perforated   plati 
It .    ,1  -    installed,    w  hicl 

i.  ,1  the  ■  v  ii  and  improved   I 
iii^...      The   ■  ai  In  st    blue   print    on 

tpparat  us  \s  dated  20th  April,  1907 
is   shown    in    t  lie    iccompany  ing    illusl  i 
(Fig     l        Sc< » ip  discharges,  bu1  i  il  improi  - 
.  .1   pattern  as  expei  ience  was  gaim  i . 

I n  worked  in  these  three  mill- 

S.,in.  iter     1  'r.      \V.      \ 

cott     went     further     into    the 

i      discharges,     and     decided 
out     experiments     with     an     app 
which    tin    arms   were   sufficiently    lone    to 
■ 
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xitilize  an  effective  diameter  of  .30  inches  of 
the  perforated  plate  referred  to  later.  Be- 
fore proceeding  further  I  may  describe  the 
apparatus  used,  which  is  equivalent  to  an 
enlarged  discharge  trunnion,  but  without  the 
disadvantages  of  the  latter.  A  refer- 
ence to  the  accompanying  illustration 
of  the  scoop  (Fig.  2)  will  show  that 
there  are  four  arms  attached  to 
plate  or  casting.  This,  when  bolted  to 
the  discharge  end  of  a  tube-mill,  provides 
four  chambers,  which  in  turn  as  the  mill 
revolves  bring  up  their  quota  of  pulp  and 
deliver  it  into  the  outlet  discharge  trunnion. 
To  prevent  the  pulp  from  running  back  into 


est  crushing  capacity  was  obtained,  without 
incurring  other  disadvantages.  As  the 
-  ■  -i  and  cheapest  method  of  arriving  at. 
this,  different  effective  diameters  of  p 
ed  plate  were  used  in  front  ol  a  scoop  whose 
diameter  was  .">()  inches.  Such  a  so  op  gave 
a  range  from  the  existing  internal  diameter 
of  tin-  trunnion,  which  in  the  ease  of  the 
experiments  was  17  inches,  up  to  what  was 
practically  peripheral  discharge  when  flint 
liners  of  6  in.  to  7  in.  thick  were  used  in  a 
5  ft.  6  in.  diameter  mill.  In  the  course  of 
this  paper,  varying  diameters  of  scoop  dis- 
charges will  be  referred  to.  The  diameter 
specified  in  each  case  is  that  of  the  portion 


b  n  5tBov-ts 
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Fig.  1. 


-:i  lower  chamber,  that  portion  of  the  casting 
which  projects  into  the  discharge  trunnion 
is  divided  into  four  channels,  so  that  each 
chamber  discharges  through  its  own  chan- 
nel. To  ensure  that  pebbles  shall  not  be 
discharged  with  the  pulp,  a  perforated  plate, 
with  the  necessary  number  oi  holes  of  suit- 
able size,  is  bolted  in  front  of  t li^-  s p  and 

at  a  distance  away  from  it  sufficient  to 
enable  pulp  to  pass  through  the  perforations 
and  rlow  to  the  periphery  of  the  scoop.  The 
apparatus  maintains  tic  level  "t  the  pulp 
in  the  chamber  formed  ;it  the  discharge  end 
of  the  tube-mill  at  a  point  governed  by  the 
length  of  the  elevating  arms,  in  thi 
A  experimenting  it  was  desire. 1  to  vary  the 
lepth  of  pulp  in  the  tube-mill  proper  with 
to  ]  point  at   which  givat- 


in  operation  of  the  perforated  plate  placed 
in  front  of  the  scoop  to  prevent  the  pebbles 
from  passing  through.  The  effective  diameter 
required  was  obtained  by  blanking  off  by 
means  of  segments  of  plate  the  necessar 
ring  area  of  the  outer  portion  of  the  per- 
forated plate.  Care  was  taken  to  make  these 
segments  watertight  b\  the  use  of  insertion 
the  segments  and  the  pet  6  irated 
plate.  The  advantage  that  a  scoop  has  over 
a  trunnion  discharge  is  that  the  larger  the 

latter  is   made   the   greater   is  the   loss  of   fab 

for  launders  mid  plates,  whereas  with  the 
scoop  even  the  smallest  existing  opening  in 
the  discharge  trunnion  in  any  tube-mill 
could  probably  be  further  reduced,  thereby 
increasing  fall.  When  the  diameter  of  the 
outlet     trunnion     becomes     undulj     great, 
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mechanical   difficulties   arise    in   the    use   oi 

plain  bearings.     The  s p  discharge  can  of 

se  be  adapti  •'■  cisl  ing  I  ube-mill. 

The   first   ■">;    ft.     x    22   ft.    mill   tiie.l   with 

'    .      scoop   discharge,    having   a    dia- 

r  of   50    in.,    was   at   Knights  Deep   in 

Novtwiber,    1911,    and    this   mill   was    lined 

with  6  in.  flint  blocks  and  was  driven  from 

the    main    engine.        It    was    impossible    to 

it      power    consumption    read- 

_-  but  information  very  useful  otherwise 
was  obtained.  It  was  very  quickly  found 
that  although  crushing  was  improved,  liner 
and  pebble  wear  were  excessive,  and  with 
the  arrangements  available  it  was  impossi- 
ble to  maintain  a  sufficient  pebble  feed  to 
equal  the  consumption,  which  rose  from  a 
normal  7  tuns  daily  to  14  tons  of  pebbles. 
Th.  liner  wear  was  excessive  throughout 
the  mill,  and  at  the  end  of  Hi  days  it  was 
found  necessary  to  renew  •">  tt.  of  liner  at 
the  discharge  end  of  the  mill.  The  average 
life  of  similar  liners  in  the  usual  mill,  where 
the  nutlet  trunnion  was  17  in.  in  diameter, 
was  about  70  to  81 1  days. 

Various  internal  effective  diameters  of 
discharge  were  tried,  and  the  accom- 
panying Table  No.  1  exhibits  the  results 
The  following  comments  may  be 
made  on  this  set  of  results  : — 


mill.     The  figure  with 

close    on    double  that 

ordinary     17     in.  disc 

should    !>e     noted  fcha 


obtained  with  the 
trunnion.  I; 
figures    given 


■ii 


t  ea<  h  of  the  trials  is  the  average 
of  not  less  than  four  runs  of  the 
mill,  observations  being  taken  on  a-  many 

daj  s.       In    tact,    as    is    w  ell    km  IWI1    tn    tin, 

with  practical  experience  in  tube-milling 
trials,  til.'  constant  Liability  of  essential  con- 
ditions to  vary  renders  it  ven  necessary  fur 
data  tn  be  confirmed  bj  averages  from 
several  runs,  the  results  from  individual 
tests  In  in-  otherwise  I  able  tn  be  misleading 
through  unavoidable  experimental  error.  In 
order  to  reduce  this  error  a-  much  as  possi- 
ble, tonnage  determinations  were  made,  and 
samples  of  tube-mill  inflow  tend  outflow  pulp 
taken  for  grading,  at  frequent  regular  inter- 
vals throughout  thi-  ruin-.,  oi  every  run  re- 
corded in  this  paper. 

The  experiments  at  this  mine  were  stop- 
ped after  the  completion  of  the  trial-  men- 
tioned in  the  table,  as  two  importanl  essen- 
tials were  lacking,  namely,  pebble  feed 
facilities  and  power  consumption  measure- 
ments, and  the  scoop  was  removed  to  th< 
Simmer  .\  -lack  .Mine,  where  experimental 
work  was  commenced  in.  May,  1012.  At 
the    latter   mine   a    190    HI',    motor  was   in- 


Tabl.e  No.   1.—  Tube  Mill  Experiments  with  Scoop  Discharge  at  Knights  Deep,  Ltd. 
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1     1634 

-  , 

1  t  s 

3 

25 

.V.I 

316 

36  16 

9  08 

116 

1277 

-4 

1  to 

In  Trial  No.  1,  with  a  50  in.  scoop,  which 
first  SCOOp  trial   made,  a   daily  feed 
of  12  tons  of  pebbles  was  not  sufficient   to 
i  ■  t  it  la-  wear.    This  large  pebble  >■  >n- 
sumption,  together  with  the  excessive  wear 
on  liners  already   referred   to,   seemed   pro- 
.  and  these  tarts,  combined  with  re- 
lativ.lv  small  increased  capacity,   were   th. 
main   cause  of  change   to  smaller  diameter 
BCOOps.      Even    in   Trials   Nbs.    -   and   3   with 
smaller    scoops    the    pebble    teed    under   the 
conditions  existing  could  not  he  maintained. 
Column  No.  8  of  the  table  is  rather  interest- 
ing where  the  duty  is  expressed   in  tons  of 
—  90  per  21  hours  per  ton  of  pebbles  in  the 


stalled  with  a  wattmeter  for  the  . 
determination  of  power  consumption.  After 
some  preliminary  experiments  in  which  the 
machinery  was  tested  and  the  operators  be- 
came familiar  with  the  new  conditions,  verj 
important  results  were  obtained,  "t  which 
typical  sets  an-  shown  in  Table  No.  2.  The 
tube-mill  used  was  lined  with  Osborn  liners 
(steel-ribbed i  and  the  internal  diameter  was 
62  in.  By  examination  ol  this  table  the 
following  deductions  ma\    be  mad.':  — 

High  pebble  load  (trial  No  t)  w  ith  conse- 
quent high  power  consumption  produced  only 
slight  increase  ..I  -90  product  .drove  trial 
No.   5.     Also,   tdr  smaller  scoop  of  -21  in. 
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diameter  gave  mori  90  product 

:;i  in.  scoop  i trials  Nos.  «'■  and  7) 
tor  the  same  horse-power  and  with  smaller 
msumpt ion.  The  Berii  s  i >t  trials 
thi  pebble  load  was  main 
tained  at  such  a  n  eight  as  to  requii 
125  H.P.,  although  yielding  a  -<>od  -90 
duty,  indicate  that  the  crushing  capacity  oi 
mill  is  rest]  icted. 

some  months'   run  at  the  Simmer 

and  Jack,  the  s( |>  illustrated,  with  the  190 

H.I',  motor  and  wattmeter  were  transferred 
t<i  the   Robinson   Deep    Mine,    and 
ments  started  in  Januarj .    1914* 

The  Robinson  1  leep  has  d  at  the 

tube-mill  plant  a  very  efficient  pebbl 
in^'  plant.  The  plant  consists  <>t  a  large  stock 
pebble-bin    fed    by    belt   from    the    breaker 
station.    Tliis  bin  supplies  by  means  of  con- 
veyor  belt   small.'!'  Kins  of  8  tons  capacity, 

ill,  placed  at  I 
of  the  mills.  A  bumping  feeder  shoot 
actuated  bj  b  lever,  lifted  \<\  a  pin  in  the 
end  casting  of  the  tube-mill,  gives  the  hinged 
shoot  the  uecessarj  shock  to  cause  the  peb- 
bles in  the  small  bin  to    move    down    the 

si t    and    into   the    large    Schmitt    feeder. 

Pebble  feeding  on  this  plant,  so  long  as  the 
requisite  supph  fri  >m  t  he  breal 
sufficient,  is  excellent  and  practically  auto- 
matic-.   The  only  attention  accessary  is  such 
as  is  required  on  other  feeders,  such  as  the 
will  known  ore  feeders  in  stamp  mills.    The 
feeders  are  capable  <>t  supplying  more  peb- 
bles  than    are    required   by   the   tube-mills, 
even  when  the  consumption  is  high 
ip  discharge,  and  the  plant 
ently  suited  to  such  conditions.     The  quan- 
tity   i  'i  pi  bbli  -   is  i  asily  measured  from  the 
small  bins,  and  experience  soon  teactii 

run  the  feeder,  but  the  reading  of 
tli,  wattmet  i  really  the  besl  guide  for 
maintaining  a  uniform  pebble-load  and  crush- 
n     caps  t  ul  '••-mill. 

A  long  Berii  a  of  experiments  at  the  Robin- 
i  •  ep  Mine  |  Table  No.  3)  confirmed  the 
results  obtained  at  the  other  mini 
with  the  ample  data  thus  available  I 
lowing  conclusions  may  be  drawn  as  u>  the 
value  of  the  Booop  discharge,  and  generally 
:   wa\   to  work  it. 

It  it  be  assumed  that  the  present  average 
dut \   under  ordinary  condit ions  •  >!  tl 
dard  tube-mill  ol  5J  ft.    x   --'-J  It.  is  12 
ol       90  product   i»  r  'J  I   houi  8,  and 
probably  as  much  as  can  be  allowed,  the 
performances   recorded    it  ei  imenta 
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where  the  scoop  dischargi  nras  used  show 
considerable  improvement.  The  result  re- 
corded for  trial  No.  5  in  Table  No.  '2  of  154'8 
-90  for  138-6  H.P.  might  be  con- 
sidered  as  a  typical  one  when  a  scoop  is 
employed  and  used  for  a  comparison.  This 
result  was  obtained  with  as  ad  Ei  ed  of  358 
ton-  per  24  hours,  a  pebble  load  a  little 
alinw-  the  axis  of  the  mill,  and  the  sand  Eeed 
as  far  as  size  of  particles  was  concerned  was 
finer  than  is  the  ease  when  the  stamp  mill 
is  crushing  through  a  coarse  screen,  thus 
somewhat  handicapping  the  tube-mill.  This 
excellent  duty  was  attained,  but  as  the  tube- 
mill  had  an  internal  diameter  of  (>'2  in.  it 
is  only  fair  to  reduce  this  duty  to  the  figure 
that  would  be  obtained  at  an  average  dia- 
n ii  :  i  of  5UI  in.  in  proportion  to  its  cubic 
capacity!  The  duty  is  thus  amended  to  14o 
tons  of  -90  product,  and  this  is  the  figure 
that  is  comparable  with  the  normal  duty  of 
L20  tons  of  -90  product,  the  increase  being 
equivalent  to  19  ,  or  5"7  nominal  crushing 
units.*  Reference  to  the  tables  will  illus- 
trate similar  increases,  but  one  example  is 
sufficient,  as  the  others  bear  out  the  point. 
The  Robinson  Deep  results  (Table  No.  3) 
where  coarse  screening  is  in  use  in  the 
stamp  mill  are  an  improvement  on  the 
Simmer  &  Jack  case  quoted.  Although  the 
internal  diameter  of  the  tube-mill  is  some- 
what under  the  average,  the  pebble  load  is 
somewhat  greater. 

Increase  of  pebble  load  to  a  height 
materially  above  the  axis  of  the  mill  is  of 
little  assistance  since  the  power  consump- 
tion and  pebble  wear  increase  out  of  all  pro- 
portion to  the  increase  of  -90  product. 
Comparison  of  Trials  Nos.  1  and  2  illustrates 
this  point,  where  the  pebble  load  of  16-08 
tons  took  20-04  H.P.  more  to  produce  only 
'■)--22  tons  more  than  a  pebble  load  of  12'84 
tons.  This  is  probably  due  to  the  over- 
crowding of  pebbles  in  the  tube-mill  inter- 
fering with  their  free  and  forcible  projec- 
tion. 

It  will  be  noted  that  although  the  scoop 
was  capable  of  being  run  with  a  diameter  of 
50  in.,  the  effective  diameter  was  reduced 
to  24  in.,  and  this  is  the  size  of  scoop  that 
yields  consistently  good  results  combined 
with  reasonable  wear  of  liners  and  pebbles. 
With  the  large  diameter  scoop  the  wear  is 
excessive  and   beyond  practical  limits. 

Moisture  in  -mid  feed  should  be  such  that 
the  tree  and  independent  fall  of  pebbles  is 
bi  -iir.  d  ami  the  projection  of  masses  of 
pebbles  and  -and  i-  prevented. 

•  Sec  "Hand  Metallurgical  Practice,"  Vol.  I.,  i>.  I :x. 


77;'  J.mrh.il  ,,i  '/'/,.  Chemical,  Metallurgical  and  Mining  Society  of  >'»nh  .!/■  ca      March  191." 


As    to    power    required,    this    is    mainly 

rned   by  the  pebble  load   in  scoop  dis- 

lU   as   in   the   present    practice  <>t 

ordinary   trunnion   discharge,    provided   that 

moisture  i--  in  keeping  with  the  quantity 

i 

Luct   i-  pri iduced 

for  each  In  irse  power  employed  per  24  hours, 

r  to  I"-  .-iii>    s&\  ing  i  ii 

power  in  i  coop  discharge,  as  the 

much  the  same. 

real    advantage    is    in    the    incn 

capacity     t  the  tube-mill,  which  is  such  that 

five  scoop  discharge  mills  will  do  the  dul 

-i\  ordinary  trunnion  discharge  mills,  so  thai 

• 
reduced. 

Small    sand    feed    decreases    the    inns   i.f 
•t .  probably  owir 
insufficient  coarse  grains  near  the  tube-mill 
outlet  tn  fully  utilize  the  impact  of  •  le  full- 
ing pebbles,  and  as  increased  sand  feedn  up 
tn  even  500  tmis  do  not  increase  the  uow^r 
consumption  of  the  mill,  there  is  no  reason 
pulp  elevat  ion  considerat  ions  why 
big   feeds  should   not    be  given, 
suitable  feed  oi  sand  pi  r  2  I  hours  as  a  pulp 
containing  10     moist  ure  for  a  a 
mill  appears  to  be  about    I'm  tuns.     In 
connection,    a    paper,    published    in    .\htnl- 
ul  and  Chemical  Engineering  for  Janu- 
I'.'l  I.  bj  .1.  II.   ll.-i\  nes,  shows  that  the 
tons  ol      200  mesh  (linear)  product  in  tube- 
lilj   increases  with  the  tonnaj 


sand  fed. 

As  to  the  questii  n  oi  why  greater  duty  is 
obtained    with    I  _      than 

without,  the  reason  appears  simple  and 
obvious.      I  iwers  the  level  "f  the 

pulp,  and   falling   pebbles  strike  those  tem- 
-  il\     at    a    lnu er    li'\ i  I.    crushing    the 
adhering  grains  ol  sand  upon  them  and  tin- 
liner,  instead  ol   falling  largely  into  a  mud 

ictice.     This  lowi 
•  it    the    piil)i    level    also   explains    why    the 
pebble   load   level   max    be   lowered,   and   a 
height    little    above    the    axis    oi    the    mill 
appears  to  be  t  he  mi  isl  d.  mi  able. 

Whilst  utilization  o)  the  fact  that  bo  large 
an  increase  as  19  oi  the  crushing  capacity 
of  tube-mills  maj   In-  readily  obtained 

value  to  a  plant  over-supplied  with 
et  tn  obtain  this  result  a  150  111' 
motor  and  wattmeter  should  In-  installed  for 
each  ■'>'  tt.  x  2'J  tt.  tube-mill,  and  provision 
made  for  transporting  and  regularlj  feeding 
an  adequate  tonnage  ol  pebbles,  as  u,ll  as 
an  ample  sand  feed  to  the  tube-mill. 

The  experimental  work  extending  over  a 
long  period  carried  out  on  the  n 
t ioned  al" it e  owi  E  its  > alue  ti >  the 

facilities  due  to  the  Superintending  Engineer, 
the  Mechanical  Engineering  Department, 
and  the  Mine  Managers  oi  the  Consolidated 
i"  Id  [fields;  and  to  the  careful  and  skilled 
attention  of  the  various  Mill  Managers  con- 
cerned in  the  trials  Messrs  \.  J,  Herald, 
\\  .  II.  Stout,  and  .1.  \l.  Dixon. 


SAFETY   MEASURES   l\  THE   USE  OF  EXPLOSIVES. 


B;    \\  u.   Cri.i. i  x.  M  I.M  \1     (Past-President). 


The  gisl  of  this  papei  formed  the  subject 
mil  ter  oi  a  led  ure  «  hich  w  as  deln 
the  writer  at  the  last    Mining  Exhibition  in 
I'll  I      Some  of  tin   pi  lints  have  bei  n  elabor- 
ated as  the  result  oi  experience  gained  since 
then,  and  a  few  omissions  have  l.ciu  recti- 
fied, but  mi  the  whole  the  paper  is  much  the 
same   as   the  lecture.     Mj    justification    for 
pi  t  it  inn  is  t  hat   i  \  i'ii  ti  i-daj   Borne  of 
■  l  ■     points   are   nol    apprec  ited         If  they 
■  I  t  h.    necessai '.    precaut  inns  taken, 
accidents  would   be  ol    less  frequent   occur- 
"i   tin-..    points  arc  perfectly 
obvious;   others   arc    not    quite   bo  obvious. 
■  are  that  much  1 1  iund  has 


been  covered   bj    Mr.    Archbold   and  others 
in    connection    with    the    "  Safetj     First 
movement .    and    indeed    this    papei 
part    and   parcel   oi    tin    same   propaganda, 
hut  1  hope  to  pi  further  than  he  and  othi  re 
have  been  aide  to 

I  luring  1918  there  wen   25]  -  pat 
dents  due  to  explosion  on  the  Witu  aid -rand 

iniiics.     which     resulted     in    '_''_'■">    deaths    and 

injuries  I  i  258  persons  The  death  rate  cal- 
culated per  1,000  persons  per  annum  at  work 
underground  works  out  al  l">l  '  The  classi- 
fication of  tl  lents  is  as  follows  : 

\h    in  hbol  i 


Wm.  Callen— Safety  Measures  in  the  Use  <;/'  Explosives. 


Xo.  of  No.  of  No.  of 

Accidental     Deaths.      Injuries. 

Whilst    charging  up  ...     8  8  9 
Eandling  detonator   ...   23                        23 
During  blasting  opera- 
tions    45           '2~i           '2ii 

Due  to  fumes  36  51  23 

Withdrawing  charges  ..1  1 

Drilling  ihto  unexplod- 

ed  holes 115         118        150 

Sundry     and    unknown   2o  21  "21 

I  shall  endeavour  to  show  that  at  least  a 
proportion  of  these  is  preventable,  but  I  do 
not  propose  to  follow  tin-  foregoing  classifica- 
tion rigidly,  as  it  does  not  lend  itself  to  my 
method  of  treatment.  Let  me  also  at  this 
stage  say  how  delighted  I  am  to  learn  that 
the  death-rate  for  1014  is  the  lowest  on  re- 
cord. The  direct  cost  of  accidents  to  the 
mines  stands,  however,  at  £130,000  per 
annum,  which  is  admittedly  a  very  high 
figure,*  but  1  hope  that  as  a  result  of  per- 
sistent effort  this  heavj  assessment  will  lie 
gradually  reduced.  Before  considering  the 
subject  in  detail  1  ought  to  say  that  the 
quality  of  explosives  and  their  accessories, 
such  as  defoliators  and  fuse,  supplied  to  the 
market  is  very  good,  and  it  is  difficult  indeed 
to  suggest  radical  improvement.  I  shall 
have  to  make  certain  criticisms,  hut  these 
will  not  affect  the  general  statement  with 
regard  to  quality.  Indeed,  I  can  go  further, 
and  say  that  after  having  had  practical  ex- 
perience of  several  other  important  markets, 
I  consider  that  not  one  is  so  well  catered 
for  as  the  Witwatersrand. 

By  far  the  most  fruitful  cause  of  accident 
is  "drilling  into  unexploded  charges",  hut 
the  Rand  is  not  alone  in  this  respect.  Now 
this  cause  can  never  be  entirely  eliminated, 
hut   I   have   the  temerity   to  suggest  that  it 

can     he    considerably     reduced.  for    main 

years  an  attempt  has  been  made  to  attack 
the  problem  from  the  point  of  view  of  finding 
a  detector  lor  unexploded  charges.  Some 
promised  quite  well,  hut  the  truth  is  that 
unless  a  device  is  absolutely  certain  it  will 
do  mere  harm  than  good.  In  oilier  words, 
miners  will  rely  on  the  device  and  become 
careless  in  consequence,  which  is  onl\  human 
nature  all  the  world  over.  No!  the  problem 
must  he  tackled  ft'  >m  i  he  other  end,  and 
fortunately    il   is  n  imparal  iveL  simple.      Let 

me    al    tie-    stage    s;i\     t  h.'il     1    have    had    s, • 

praci  ical    e   perience    in    mining    work    and 

considerable  experience  in  blasting  problems, 

irs,   .oid  thai   in  the  com- 

pilal  ion    .1  i  Ins  paper  1  have  had  t  he  oppor- 

*.Mr   Palmer  Carter's  VI, in--  to  Mine  Manage]  '  Association. 


tunity  of  drawing  upon  the  experieni 
.Mr.  W.  Waters,  who  has  had  a  \er\  wide 
experience  in  main  mining  countries  Dur- 
ing the  entire  period  of  our  work  neither  oi 
us  has  ever  had  a  partially  exploded  charg 
or  a  partial  misfire.  The  following  are.  in 
my  opinion,  the  main  causes  for  unexploded 
charges.  There  are.  of  course,  others,  hut 
they  are  not  so  important  : —    • 

lal  Neglect  of  precaution  to  securely  fasten 
detonator  and  fuse  to  the  primer  cart- 
ridge. 

(b)  Cut  out   shots. 

(c)  Insensitive  explosive. 
id:    Lad  charging  up. 

ei    Lamp   detonators. 

Now  I  hold  that  of  these  live  causes  (a) 
''in  eject  of  precaution  to  securely  fasten 
detonator  and  fuse  to  the  primer  cartridge 
is  by  far  the  most  important.  Indeed  I 
would  hazard  a  guess  that  it  is  probabh  re- 
sponsible for  more  mishaps  than  all  the 
others  put  together,  and  yet  the  neglect  of 
this  precaution  is  a  violation  of  Clause  106, 
Sub-Section  19,  of  the  Mining  Regulations, 
which  reads  as  follows: — 

A  ganger  or  miner   who  is  the  holder  of 
a    blasting   certificate   shall,    in   making 
up  a  charge,  after  the  fuse  with  attached 
detonator     has     been     inserted     in     the 
primer  cartridge,    securelj    fasten   it   to 
the  said  cartridge  so  thai   the  fuse  and 
detonator  cannot    he  inadvertently  with- 
drawn. 
In  other  words,  what  I  say  is  that  in  many 
eases,    probably    in    the   majority,    the    fuse 
with  detonator  properly  crimped  as  provided 
in  Section   IS  of  the  same   Regulation,  is  no! 
securely  attached  to  the    primer    cartridge. 
Indeed,  it  is  not  attached  at  all,  but  mereh 
stuck   in.     I  know    that   in  the  majority    oi 
our    mines    the    regulation    has    not     been 
i  bsen  ed  for  years.      Is  it  to  he  vvi  tnd<  red  at 
therefore   that    during  the    charging    of    the 
hole,  the  fuse  and  detonator  become  detach- 
ed   from    the    primer   cartridge,    and    that    an 

unexploded    charge    is    left'.'       The    wonder 

would  he  if  it  were  not.  If  the  explosive's 
u  e<l  i  n  these  fields  were  of  the  nature  of  the 
American  so-called  "straight"  dynamite, 
mishaps  of  this  kind  would  he  far  more  com- 
mon. It  is  simply  because  the  explosives  in 
use  here  have  a  gelatinous  or  sticlvj  consist- 
em^  ,  and  therefi ire  "  cling  "  to  the  del ona- 
tor,  thai  the  t  u  1 1  di  i  in  il  part  coinpain  mi  re 
frequently.  In  the  coal  mines  where  dyna- 
mites are  almost  exclusively  used  the}  must 
pari    company   very    frequently.      Miners — T 

shall    not    put    the    status    am    higher — when 
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their  attention  has  been  drawn  to  this  viola- 
tion generally  say  "  we  have  never  done  any 
othi  c  thing  all  our  lives     .  or,  "  we  havi 

■  ime,"  or,    "  to    securely    fas 

money  ."   but   really    i t   thes 

is  worth   i  rnly  thing  ; 

is  to  insist  on  the  literal  observance  of  the 
regulation.        In  this  connection  ii   ha 
cently   bi  ■  A  that    it   a   primer   ■  t 

dynamite    be    substituted    for   tin 
gelatinous   primer,   the  ci  resumption  of  ex- 
plosives would  be  reduced  and  the  detona- 
tion   made    more    certain.      I     expres 
opinion  about  the  first  claim,  but  with  regard 
to  the  second,  I  tain,  in  the  light 

bat  has  just  been  said,  that  precisely  th 
opposite  effect  would  be  produced.     A  prac- 
tice which  is  not  so  common,  but  which  is 
fairly  general,  is  to  break  the   primer 
ridge  along  its  shorter  axis,  ii  letona- 

tor  with  fuse  attached  and  close  it  up  again. 
I   have  I"  ■ 
it  my  self,  t  hat  si  ime  miners  even  do  th 

i  ,;     .    ■ ,       bird  cartridge 
I  am  gh  en  to  undersl  and   is    uol   i  mh    d  m 
but  ad\  ocated,  is  to  put   the  deti  inator  .\  itli 
fuse  into  the  bottom  cartridge,  v.  Inch  thus 

mea  the  prin 

■  er,  but  all  I  shall  say 
all  these  practices  at  present  is  that  thej  are 
the  height  of  crii 

be  tolerated.  The  underlying  idea  is  sound 
enouj  at   it'  the  b 

comes  the  "  primer  ".  no  ut 
ploded  portion  ol   the  charge  will  be  left   in 
the  hole.     I   thought   at   one  time  it    v 
have  been   possible   to  make  a  fuse  with  a 
coating  sufficiently   fireproof  to  prevent 
igniti  but   even 

i     i  i  ice  must 
di  mned.     I   am  also  informed  by 
friends  thai    when  this    practice    has    been 
",  the  mining  results 

have  been  i i    «  Inch  is  qui 

with   theory       I    I 

■ 
said,  I  .-'iii  convinced  ol  it--  great  importance, 
and  I  would  earnestly  implore  all  concerned 
I-,  sc  thai  Sub-Section  19  -i  tic    Regulation 

I   leave  it 
might    I    tuggi    i  thai  the  mining  effect  could 
l>c  settled  once  .ind  for  all  by    making  the 
irtridge  the  "  and   firing 

it  by  an  electric  detonator  I  should  like 
also,  before  leaving  this  branch  of  the  siih- 
ject .    t"   direct  i  ailed 

\   wag '        clip    which    won    tic    I 
award  at  I  raing  Exhibition  (exhibit 

i 


specimens).  This  clip  is  meant  to  save  the 
"tying",  which  is  admittedly  slow  work, 
ami  this  it  does      It  has  ts,  which, 

however,  are  not  serious,  and  1  am  certain 
that   it    i--  a  practicable  device,  which  must 
il  use  if  the  regulations  with 
I 
i         i   to  the  industry   to  exploit 
[,    free,   hut   so  tar  beyond 
enquiry  made  to  me  I  think'  nothing  what- 
ever lias  been  done.     My  Company  does  not 
propOE  "i'  to  sell    the  (dips,   but    a 

tew  thousands  were  ordered  in  Europe  prior 
outbreak  oi  war.    Naturally  they  have 
irrived,   but   when  they  come  we  I 
that    they    will  receive  a  serious  trial. 

We  must  next   consider  (b)  which,  as  you 
will  remember,  is  "  Cut  out  sin  ts     .     In  the 
ary  course  of  mining  it  is  difficult 
•    to  obviate  "  cut  i  iut    sh  >ts  ' ',  and   I 
to   advance   except    this. 
viz.,  i"  use  the  best  and  most  regular  burn- 
ing fuse  only,  and  to  allow  for  a  longer  time 
inters  al  between  the  different  shot  -        I 
under    the   most    favourable   circumstances, 
however,   there  an    bi  iund  to  he   "  cut   out 
shots",  and    although,  in  my   opinion,  the 
ment    ol  di  lai    act  ii  □    electric    fi 
■  ir  number,    this    sty  1 
blasting  dee-  n  it  seem  to  <  atch  en.     I  have 

dy   said  t  hat  no  detect'  ir  I  I  a  cut  mn 

has  been  found  in  practici  gether 

Facto  iry  .  and  certainly  1  am  nut  in  a  p 
lien  t,,  recommend  any  one  of  them. 
only   way   to  minimise   accidents  is  t"  faith- 
fulls  observe  the  Mining  Regulations 

"  Insensitive  Explosivt   "  I  have  designat- 
Ni  iw  1  wish  tn  he  perfectly 
frank  upon  this  matter.     Even  to-day  v. 
not  altogether  understand  si  .  but 

we   do   knOW    that    Seme   explosives   are    sellsi- 

tive  while  others  are  not.  It  is  generally 
understood  among  explosives  people  the 

■  hr  tropical 

mi-tn  pical  ci  radii  i  i  us  expli  ■- 

sives  beci ime  inset  I  hi--  is  net   uni- 

versally true.  hui.  broadly  speaking,  the 
statement  •  i  Rand,  and 

throughout  Smith  Africa  generally,  explos 
aie  used  up  very   rapidly  s     that  stocks  can 
little  from  this  cause,  hut  they  may 
sutler,  particularly  if  they  are  a  little  insen 
skive  to  start   with,   which  is  not   at   all  un- 

mou         In  speaking  of  sensitiveness,    I 
meat 

Supposing   we   had    twi     ' 

holes,  nne  charged  with   insensitive  and 
other  with  sensil  the    chat 

!  ai   the  dci  ile    insens 
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would  I"-  inci  implete,  and  that  a  plug  or  even 

two  might   1»'  left    at   the  bottom  of   the  hole. 

The  sensitive  explosive  would,  of  course,  be 
completely  detonated.  Moreover,  an  insen- 
sitive explosive  responds  very  quickly  to  bad 
charging.  What  I  mean  is  this,  thai  sup- 
posing from  some  cause  or  other — say  a  badly 
drilled  hole — it  is  difficult  to  get  the  cart- 
ridges into  actual  contact  with  one  another 
by  means  of  the  tamping  rod  ;  in  other  words, 
there  is  an  actual  air  gap  between  individual 
plugs.  A  good  sensitive  explosive  will  easily 
bridge  the  gap  on  detonation,  but  an  insen- 
sitive "lie  may  not  do  so,  and  the  result  is 
obvious.  You  ma\  ask  how  sensitiveness  is 
attained  and  regulated,  but  my  reply  is  that 
this  is  a  very  valuable  trade  secret.  This 
much  I  nun  say,  however,  that  the  use  of 
a  larger  detonator  is  to  an  extent  a  correc- 
tive, therefore  on  these  fields  1  strongly  re- 
commend the  use  of  Xo.  8.  Although  it  is 
well  known  that  the  bulk  of  the  explosives 
used  on  these  fields  is  in  a  perfectlj  sensi- 
tive condition,  and  hence  can  be  perfectly 
detonated  witli  a  Xo.  6  detonator,  this  is  not 
true  of  the  whole  of  the  explosives  used,  and 
hence  an  all  round  use  of  a  Xo.  8  detonator 
would  greatly  minimise  the  possibility  ol  in- 
complete detonation  in  all  instances. 

"  Bad  charging  "  (d>  has  already  been  re- 
ferred to  under  insensitiveness.  An  air  gap 
is  occasionally  quite  unavoidable,  and  I  am 
of  the  opinion  thai  sometimes  sufficient  care 
is  not  always  taken  to  squeeze  the  cartridge 
home.  To  get  the  best  results  the  cartridges 
should  be  in  actual  contact.  Let  me  repeat 
again  that  during  all  the  experience  of  Mr. 
Waters  and  myself  with  holes  actually 
charged  up  by  us  we  have  had  neither  a  mis- 
tire  nor,  let  me  add,  have  we  ever  had  a  par- 
tial explosion.  We  may  have  had  an  abnor- 
mal run  of  luck-,  but  I  think  not,  and  thai  our 
success  is  due  entirely  to  the  exercise  of  eom- 
ni- 'ii  sens.'.  Nowadays  one  hears  little  of 
interposed  cartridges  of  sand  tamping,  a 
practice  which  is  very  wrong.  I  have  not 
come  across  it  for  years,  but  in  am  case  ii 
is  specifically  barred  l.\  Regulation  106,  Sub- 
Section  '22.  Some  ten  nr  eleven  years  ago 
somewhat  elaborate  experiments  were  made 
at  the  Langlaagte  Deep  with  interposed 
tamping,  but  misfires  could  not  be  got.  I 
now  realise  that  the  explosive  then  used  was 
sensitive  enough  to  overcome  the  "  inerl 
gap,  "  but  it  would  be  different  in  many  cases 
to-day. 

I  have  now  to  consider  the  effect  of  damp 
detonators  (e).  It  is,  of  course,  well  known 
that  detonators  do  deteriorate    very    badlv 


when  stored   in    a  damp    atmosphere,    and 

manufacturers  are  insistent  on  this  point. 
1  assume  thai  everyone  connected  with  min- 
ing knows  how  detonators  are  packed,  but  for 
the  sake  of  those  who  are  not  so  connected. 
1  maj  say  thai  the  top  portion  of  each 
detonator  is  tilled  with  coarse  sawdust, 
which  has  to  be  removed  by  tapping  before 
the  fuse  is  inserted.  This  is  not  always 
effected  without  patience,  and  a  grain  or  two 
of  sawdust  left  behind  will  easily  prevent  th< 
spit  of  the  fuse  reaching  the  detonating  com- 
position. This  may  in  turn  cause  a  misfire, 
with  all  the  attendant  dangers.  Xow,  I 
do  not  wish  to  minimise  the  danger  of  storing 
detonators  underground,  but  I  do  believe 
that  with  the  class  of  detonators  supplied  to 
this  market  these  dangers  are  exaggerated. 
Mr.  Archbold  refers  to  some  experiments 
which  were  carried  out  at  Leadville,  U.S. A  , 
and  I  have  taken  the  liberty  of  quoting  the 
results  in  detail  :  — 

Fresh  detonators. — Complete  detonai  ion 

"24  hours  underground. — Incomplete  de- 
tonation, i.e.,  a  portion  of  the  charge  left  in. 
hole  unexploded. 

4s  hours  underground. — Incomplete  de- 
tonation, with  red  fumes  showing  that  some 
of  the  charge  had  burned. 

72  hours  underground. — Cap  exploited 
wiile  mi  detonating  the  charge  at  ail. 

144  hours  underground. — Cap  did  lot  ex- 
plode. 

New,  no  particulars  are  given  about  these 

detonators  or  aboul  tl xplosives,  but  ti  cse 

results  were  so  remarkable  that  I  determ'ned 
to  imitate  them  with  Xobel's  ordinary  de- 
tonators as  supplied  to  this  market,  and 
Modderfontein  blasting  gelatine.  I  stronglj 
SUSpecl  that  in  the  experiments  quoted  b\ 
.Mr  Archbold  the  sawdust  had  been  removed 
from  the  detonators,  so  notwithstanding  the 
fact  thai  this  would  be  highly  unpractical  I 
decided  to  do  the  same.  Detonators  with 
and  without  their  sawdust  were  exposed  for 
varying  periods  to  an  atmosphere  saturated 
Willi  moisture  at  a  temperature  round  about 
75°  F.  It  would  take  too  long  to  detail  the 
experiments  now,  and,  as  a  matter  of  Eacl 
in  it  quite  ei  implete  \  el .  but  quite 
Sufficient  is  known  to  warrant  certain  defin- 
ite ei  melusii  ras. 

I'ei  inators  without  sawdust.  —  After  three 
days'  exposure  the  detonators  behaved  quite 
normally.  On  the  fourth  da\  there  was  a. 
weakening,  which  gradually  incri  I 
\lier  the  third  it  would  have  been  unsafe  to 
use  i  hem. 

•  Mr.  Archbold'g  lecture,  s.Tit-s  II. 
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Di  tonators   with    sawdust. — Kighl    u] 
the  tenth  d 

tected,  but  from  the  fourth  day  onwards  g 
difficult}    was  experienced    in  removing  the 
lust. 
Now,  the  i 

itor  has  already   I  ed  to, 

bul  tin   •  •■  i"  i  im  clear^  thai 

thi    real  danger, 
hat    il    reall         i  ,lh    -•'"l"' 

viz.,  thai  "■  detona- 

i    than    a    vers 
limited  period.     Ii   has  been  suggested  thai 
m  order  to  overcome  this  dangi  r  di  toi 
should  be  packed  in  smallei  bi  ses,  conl 
30  i"  50,  instead  ol   100,  and 
,,M|>.     th<  ite     number     required 

should  be  taken  below.      [  do  thai 

this  would  be  ani    n  al   solution  oi  the  diffi- 
.  quite  i  be  revi  rse,  bul  I  offer  one  which 
would  Jlj     help.      \'     presenl  _  the 

miner  lias  under  liis  control  a  bo: 
expli  ind    inothei    bo:    containing 

and  detonators.     No  special  eff  rl  is  made  to 
I,,,  tecl    1 be  del    i        ;  ined    in    these 

boxes,  so  the'j    n      iii        p   >ed  to  dan 
for  indefinite   periods,     tl     would    I"-     both 
simple  and  in<    pensive  to  mal      il   c  tnpul- 
i,,  bave  a  special  aii  I  i  '  un- 

ay,  two  bo: 
|j   fixed  inside  the  box  which  is 
contain  the  fuse  and  di 
m   this   manner  deti 

•  i  condition  for  months.  1  subniii  a 
specimen  box  Ii  maj  be  objected :  whal 
is  the  use  of  such  a  box  if  the  miner  will 
insisl  to  close   il '.'       \\ 

provided  with  a  spriug, 

,.|  besides  even  it 

.  i,  al  impr  verm  nl    il  a  man  lias  reallj 

up  Ins  iiiiinl  to  be  careless. 

ii   mi\  remarl 

,.,  |  a  clea  ming,  bul  there 

in     I    i    i  f  tl  «  Inch 

I  w  isli  to  direel   \  our  \  erj   pari  icular  atten- 

lt  vou  ri  the  classific 

,  ii   pagi    2  you   will   find  lhal   accidents  in- 
voh  place  during  I  h 

ces  up      \    d  ubl 

,,|    these   is  dm 

bul     somi  plained    on 

grounds.     <  hil\   1 1 1 ♦  -  othet   da\    on  the   Easl 
Kand  an  aeeidenl   i  I    this    kind    hap] 
'Hi,.  ,  ther  kind  ol  ■•  nsitiveness  which  I  have 
in  mind  is  due  •  erine. 

Normal,    well    made    gelatinous    expl 

deal  of  rough  handling,    an  1 
the  i  ii  "I-  ti  i  Iricl  ion  w  hen 

encl  sed  in  n 


cidi  in  rate  i  m  these  fields  would 
appalling.  When  tiny  exude  nitroglyci  i 
and  the  nitroglycerine  gets  to  the  outsid 

the  wrapper,  which  is  not  at  all  nni iraon, 

it   is  a  verj  different  story.     Not  onh  is  the 

i  friction, 
bul  it  is  dangerously  so.     \\<>w  is  exudation 

I,  it   ma\   b  Well,  it  may  be 

d  in  a  varietj  "t  ways.     Some  ca 
incidental  to  manufacture  and  som 
transp  I  climatic  condil 

latinous  explosives  should  show  exuda- 

nths  after  storage,   other 

there  is  something  wrong  with  the  manufac- 
turing end.     Lon  by  rail  or  w 
cause,  or  at  Last  help  on,  exudate 
irregular    vibratory    or    shal 
exercises  pressure  on  the  lower  cartridgi 
the  pai                            i  all  gelatinous  explo- 
sives tend  to  exude  nitroglycerine  when  - 
tie    pi                           ted.      Then    the    rapid 

•  ions  "l  temperature  which  arc  i  i 
i  qci  d  in  t  In--  pai  t  oi  the  wi  rid  as  • 
All  of  these  causi 
an  extent  be  i  ivercome  bj  in  per- 

centa  bul  it  is  just  in 

respect  of  this  very  necessarj  adjustment 
that  so  many  manufacturers  fail.  Expl  sives 
which  show  exudation  arc  nol  allowed  into 
certain  markets ;  per  contra,  1  have  seen  ex- 
plosives taken  into  use  almost  swimming  in 
nitroglycei  manj  •  id  miners  like 

their  explosives  to  be  in  this  stati  .  for  then 
thej   are  "  sine  "      Now,   1  could  elabi 
this  point,  but  1  -- 1 1 .• » 1  i  contenl  myself  !■• 
ing  that   explosives  which   show    exudation 

.m  tl utside  of  the  wrapper  should  never 

be  used.    They  should  simplj  be  returni 

t  he  maker.      I   am  eel  lain  that   exudat  i    I 

.■aii-'  d  mam   unexplained  accidents. 

rtridges    smeared    over 
with  a  thin  film  i  rine  into  B  I 

i  it  in  abundance 
conditions    are     simply     ideal     for    causing 
an    explosion,    and    tl 

n  thai    I  deprecate  th  -  use  of  tai 
rods    sheathed    with    copper    or 

il       Tamping  rods  should   be    ■  t 
alone.      But   the  dancer  di  ■  I   with 

the  charging.  Exuding  explosives  ma>  leave 
a  smear  ..I  nitroglycerin!    along  the  hole,  and 

t|;e\      ma\     e\  .11     |ea\e     a     SOU     it     ot      I  lie    e\|.l- 

i  Lirally  .  the  risk  is  inci 

i  insert  the 
When    th.-   binning   fusi 
to  the  hole,  condil  ions  ma\   thus 

.  .1    which    w  HI    give    nol    a    had    Mid- 
dled  running  fuse      'I 
he  r\ .    hut    facl .  as    I  mon- 
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strated.  1  have  already  referred  to  the  dan- 
ger of  making  the  bottom  cartridge — or  for 
that  matter  any  cither  cartridge  but  the  top 
one — the  "primer",  but,  in  order  to  set  the 
matter  at  rest  once  and  for  all,  lengthy  series 
"f  experiments  were  carried  out.  It  will  be 
remembered  that  I  characterized  the  prac- 
tice as  criminal  folly,  and  I  may  now  state 
my  contention,  which  is  that  ordinary  time 
fuse,  no  matter  how  good  the  quality,  will 
tend  to  ignite  the  explosive — along  which  it 
lies  in  parallel — before  the  detonator  is 
reached.  Now,  at  this  time  of  day  it  is  not 
necessary  to  say  anything  about  the  terrible 
effects  of  ignited  explosives.  The  subject  of 
gassing  has  received  a  great  deal  of  attention 
both  here  and  elsewhere,  and  in  the  classifi- 
cation already  referred  to  23  deaths  were 
due  to  this  one  cause.  It  would  take  too 
long  to  detail  the  experiments,  so  I  shall 
merely  give  the  conclusions,  which  are  very 
definite.  It  must  be  remembered,  however, 
that  the  explosives  supplied  to  this  market 
are  wrapped  in  two  kinds  of  wrappers,  viz., 
parchment  and  paraffined  paper.  The  wrap- 
ping, for  most  of  the  cartridge,  is  double, 
but  slight  differences  in  the  diameters  of 
the  cartridges  may  make  this  wrapping 
treble  or  single  ply  at  the  overlap. 
In  order  to  imitate  mining  conditions 
as  nearly  as  possible,  the  cartridges  in 
some  cases  were  charged   into  a  steel  t  ibe 

of  suitable  diameter  and  tamped  W'.fll  sand 
in  the  usual  manner.      It  was  found 

la)  That  ignition  seldom  if  ever  takes 
place  from  side  spitting  of  the  fuse 
unless  it  has  been  very  badly  abused. 
The  amount  of  abuse  which  fuse  can 
stand  will  be  referred  to  lat.">r. 

(b)  That  when  ignition  does  take  place   il 

is  caused  by  the  heat  of  the  smould- 
ering fuse.  Smouldering  always  takes 
place,  no  matter  how  good  the  fuse, 
and  its  effects  are  most  marked  about 
2  in.  behind  the  point  where  the  pow- 
der core  is  burning. 

(c)  Unwrapped  explosive  in  direct  contact 

with  fuse  is  always  ignited.  This  in- 
dicates the  great  danger  of  breaking 
cartridges. 

(d)  Paraffined  wrappers  offer  more  resist- 

ance to  the  igniting  effect  of  fuse  than 

parchment. 
<e)  When  the  contacl  of  the  fuse  is  at  the 

single    ply    ignition    takes    place    more 

readily  than  at  double  ply,  i  c,  at  the 

overlap, 
(f)  Exudation    enormously    increases    the 

risk  of  ignition. 


The  conclusion  of  the  whole  matter  is  this, 
that  the  Alining  Regulations  as  they  stand 
are  all  right,  and  no  departure  from  them 
ought  to  be  tolerated,  even  though  the 
paraffined  wrappers  produce  rather  mote 
carbon  monoxide  than  the  others,  but  this  is 
now  of  much  less  significance  than  formerly, 
owing  to  the  greatly  improved  ventilation. 
Of  course,  they  were  originally  adopted  by 
the  Transvaal  factory  because  there  was 
really  no  choice,  as  the  parchment  of  those 
days  dried  and  crumbled  away  owing  to  lack 
of  moisture  in  the  atmosphere.  Nowadays 
parchments  are  procurable  which  are  not 
much  affected  by  atmospheric  conditions, 
but  notwithstanding  this  I  prefer  to  adhere 
to  the  paraffined  wrappers,  because  I  have 
formed  the  opinion  that  they  facilitate  the 
charging  up,  and  they  certainly  prevent  exu- 
dation. 

Accidents  not  infrequently  take  place 
through  attempting  to  force  a  cartridge  iiito 
a  hole  which  is  in  reality  too  small  for  it. 
When  such  a  cartridge  is  in  an  exuding  state 
the  risk  of  an  explosion  is  very  great  indeed. 
In  this  connection  the  Modderfontein  factory 
has  for  a  number  of  years  put  a  number  of 
1  in.  size  cartridges  into  every  10  lb.  packet. 
The  -mailer  size  cartridges  are  of  course  used 
for  the  bottom  of  the  hole.  The  practice,  it- 
is  hoped,  will  soon  become  universal.  When 
mi  the  subject  of  sizes  might  I  suggest  that 
it  is  high  time  we  adopted  definite  standards 
of  length  and  diameter  of  cartridges.  The 
matter  is  not  so  simple  as  it  looks,  1ml  stan- 
dardization is  badly  wanted. 

I  next  quote  in  full  the  text  of  a  note 
handed  me  by  Air.  W.  Waters  : — 

"I  frankly  confess  that  the  dang 
re-charging  and  re-blasting  holes  or  30  1 
of  holes,  while  the  rock  is  hot  from  tie 
original  blast 'are  not  fully  appreciated  by 
miners.  When  a  rut  has  completely  failed 
to  break,  the  miner  knows  that  time  must 
In'  lost  and  resigns  himself  to  the  state  -t 
affairs.  lie,  in  this  instance,  usually  waits 
long  enough  for  the  rock  to  cool  down,   tnis 

1 ling  down  being  assisted  In  the  hose-pipe 

water.  What  I  wish  to  call  special  attention 
to  is  the  common  pracl  ice  1  if  cleaning  1  >ui  i  he 
bottom  of  n  cut — which  may  be  broken  fairly 
well,  but  not  quite  clean.  The  miner  in  (his 
instance  usually  re-charges  either  one  ov  two 
of  the  cut  hole  sockets  with  from  two  to  four 
cartridges,  and  lights  up  same  when  filing 

the      "round",      these      socket      holes     being 

arranged  to  explode  before  the  '  easers  '. 

"  As  mentioned  above,  when  the  cut  com- 
pletely fails  at  the  Brsl   blast,  the  miner  re- 
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■ 
ver,   he   find 

hurry  to  blast  his  round  ai  I 

down.    Th 
,|  for  blasting  ■_■  latine  and 
nite  is  rou{  100     1'..  and  it 

take   '.  i   minutes  bi 

its  up 
,,,  the  i  spli  lii  -  p  ■'  I  Thu  ']  ■■  miner  maj 
be   lighting  up  his  las  •   the 

'  lift  i  i 

from  I  hen  the  cul   sockets  pi 

turely  explode.  signed 

uch  an  accidenl  is  a  '  running  fuse  '.      I 
think  otherv 

all  know,  are  frequently 
found  .'iin   : 
particularl; 
a  reason  « hich   I    l  ive   already    n 

.  I   ol  repetil  ion  i  sbal 

ow  ing  to  their  want 
",  do  not  i  ii  i   well, 

so    ii    i-    tiabli     to    gi 

ipal  reas  ms 

.  but 

■  cul    "iii  "   shots,   «  hich,   as   I 

avoid,  unless  the 

linarih   regular.     Now,  some 

introduced 

■  rappers   in  i  mder    the 

pici b.     Ii    would  be 

\.r\   interesting  to  k 1 1« >\\    how  the  dan. 
the  coloured  « rappers  work  oul   in  pi  • 

( if  course,  in  i I  mines  it  is  very  difficult  to 

•ml. 

•  qucnl  l\   ii   large  muni  iii  on 

the  surface  hell       !  rally  knovi  • 

nitroglycerine    explosives    freeze    al    d     C 

when  in  tl  dan- 

and  will  easih   explode  w  hen 

touched  witb  n  pick  or  sb  ivel.     Fortun 

;ii|  n  ai  iii.  hoi  in  ci  ilder 
ntries,  particularly  in  Canada,  accidents 

t  with- 
standing the  fad  thai 
LI-,  thawed  in  an  approved  appm 

The  perfi  cl      chi 
made.      \  gi    d  man}  makes  are    in  i ! 

m  hich  answers  all 

requirements    of    tin  man. 

\\  hat    i  hese  requiren 

.1  ili.'\  are  ver\  difficult  to  pu 
i  point, 

I  uting      with 


junction  with  tin  staff,     and    only 

within  the  past  few  weeks— when  » 
are  unobtainable — has  -  in  achiev- 

ed.    I  -hall  attempt  to  demonstrate  by  ex- 
ni   what   1  mean,  but  a  reliable  stick 
should  have  the  following  properties: — 
nld  burn  wit  I 
with 
mat  i 
'I'h.'  flame  should  nough  to 

E  i  |    when   the   cha 
nate. 

put    "in   by   a   few 

]t    should   n  it    gi  i   out    when    dr  ippi  d 

long 

It   should  comply    with    the    Govern- 
ment tion    with    regard    to 
us  oxides. 

\,.  sts  'I"  not  ap] 

n( .  but    the}   have  so  I 
difficult    "t   attainment,   and   failure  of  any 
i  ine  ma;    lead  to  - 

1  shall  conclude  with  a  bi  i  e  to 

ibjeet  i I  aside* 

■    pel :        I  'ni  many 

aci  id  fuse,   but    "ii    the 

whole   the   fuse   now    being  supplied   to  this 

•    ,.     t  excellent  d  is  fairly 

free  from  such  interrup- 

and  "  side  spitting 
It    if   also  sufficiently    waterproof  for  all  our 
local  conditions,  and   some  of  thi 
t  raordinaril  Now,  just  at  this 

let  me  saj  that  though  I  have  had  hundreds 
of  thou  coils  tested  under  all 

nditi  .ii-.     I     have    never    come 
called   "  running  '     fuse  or  anj  • 
the   least    like    it.      In   order  to  Bee  if 
burning  speed  could  be  influenced  by  harsh 
a  certain   well    known   brand  of 
fuse   was   subjected   to  the   following   I 
i    specially 
this  paper: — 

It    was  hammered  almost   flat. 
h   was  hammered  almost    flat,  turned 
.mi  ii-  edge,  and  again  hammered  flat. 
!  drawi      inti      numerous    tight 

It     was    drawn    into    numerous    tight 
knots,  hammered  flat  and  untied. 
I        as  tu  isted  strong!}    in   t  he  direc- 
t i. .ii  opposite  to  iis  nat  ural  i  w  isl . 
Ii  was  found  that  in  no  instance  was  the 
burning   speed  affected    in   the  sli  litest   d   - 
I    have    not    c  these    ex- 

periment! to  show  that  fuse  ran  with  safety 
first    i  i   all    !"■   used  for  tving  up  bui 
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picks  and  jumpers,  and  then  afterward-  be 
used  as  fuse,  bul  to  show  what  an  amount 
df  abuse  il   really  can  stand — but  the  prac- 

is  dangerous.  1  'use  shi  iuld  be  ti 
with  the  greatesi  care,  for  all  varieties  can- 
not withstand  these  drastic  tests,  bul  even 
ih-  udinai*  practice  of  tying  up  111111,1 
fashion  "  puis  a  very  severe  -train  on  it. 
It  is  nut  generally  realised  how  severe  on 
the  fuse  covering  our  climate  is.  Owing  to 
the  absence  of  moisture  in  the  atmosphere, 
waterproof  coating  tend-  to  become  dr\ 
and  crack.  This  of  itself  tends  to  side  spit- 
ting, hut  if  it  is  used  as  parcel  twine  before 
it  is  used  a-  fuse  tie-  tendency  will  become 
accentuated. 

The  general  test  to  which  fuse  is  subject- 
ed is  to  immerse  a  coil  in  a  bucket  of  water 
with  the  ends  projecting,  leave  it  there  from 
two  to  twenty-four  hours,  then  see  whether 
it  will  burn  through.  Most  fuse  will  survive 
this  ordeal,  hut  the  only  way  to  really  t  r  v 
it  out  is  to  subject  it  to  tests  which  are  tin 
exact  counterpart  of  practice.  This  may 
appear  delightfully  vague,  but  practical  men 
will  know  what  f  mean.  It  is  not  gener- 
ally known  that  fuse  burns  slower  at  this 
altitude  than  al  sea  level,  and  1  have  often 
wondered  whether  miners  unconsciously 
allow  for  this  in  the  deep  levels. 

Now,  there  arc  many  points  on  which  T 
have  not  touched  al  all:  some  because  they 

v.  civ  1 bvious,  and  others  because  they 

too  speculative,  but  all  those  I  have 
discussed  1  consider  important,  and  I  trust 
thai  their  reiteration  will  lead  to  the  exer- 
of  greater  care  and  attention,  with  a 
equenl  reduction  in  the  accident  rate. 
Progress  in  this  direction  is  lamentably  slow, 
hut  it   need  no!   nacessarily  he  discouraging. 

1  wish  to  express  my  thanks  to  Mi-.  W. 
Water-,  who  though  not  associated  with  me 
as  I  should  have  liked  in  the  writing  of  this 

paper,    ha-    Livell    Hie    tile    benefit    Of    his    Wide, 

practical   experience. 


OBITUARY. 

The  deaths  of  the  following  members  are 
recorded    w  ith    much    regri  I 

Air.  George  Australia  Darling,  a  founda- 
tion member  ol  the  Societ  y,  died  on  Sunday, 
the  21-t  March,  tit  the  ace  of  :,t;.  Mr.  Darl- 
ing was  well  known  on  the  Rand,  having 
arrived  in  Johannesburg  in  August,  1889. 
He  received  hi-  first  appointment  at  the  old 
Salisbury  G.M.  Co.'s  Lattery  on  the  Natal 
Spruit,   and   was  afterwards   associated  for 


'See  the  ./ ,„ii.  Vol.  IX.,  .1:, 


nearly  a  year  with  Air.  s.  il.  p. 
President  of  1  lie  Society  |  w  ho  was  then  tic 
chiel  chemist  and  assayei  to  the  S.A. 
Metallurgical  Co.  In  November,  L890, 
Mr.  Darling  joined  the  Gold  Recovi  i.\  Syn 
dicate  and  received  an  earlj  insight  into 
the  working  of  the  cyanide  pie  horn  Air. 

Alfred  James  at  the  ex  pei  imental  cyanide 
plain  erected  by  the  Cassel  Gold  Extrac- 
tion Co    en   the   Salisbury    Mine.     As  a    re 

suit  of  his  experience  there  Air.  Darling 
was  placed  in  charge  of  the  cyanide  planl 
erected  by  the  Gold  Recovery  Syndicate  on 
the  Robinson  Aline,  and  when  the  plant 
was  taken  over  by  that  Company  on  July 
l-i .  1891  he  remained  and  became  the  first 
Cj  oinle  Manager  of  that  Company,  a  posi- 
tion a.-  held  until  about  1906.     Air.   Darling 

claimed  to  be  the  til-t  to  prove  (he  Suc- 
cess of  the  cyanide  process,  working  on  ,-i 
commercial  scale,  and  in  the  Journal  lor 
January,  L909,  gave  an  interesting  descrip 
lion  of  his  early  work  in  that  connection  on 
the  Rand.  Alter  leaving  the  Robinson 
Mine,  he  was  successively  engaged  in 
eyaniding  and  assaying  on  the  Lisbon 
Berlyn  Mine,  the  New  Goch  Gold  Alines, 
the  Spes  Bona  Tribute,  and  at  the  New 
b.leinieiitein  Mines,  where  he  had  been  em- 
ployed tor  the  past  three  years.  He  had 
been  ailing  for  about  a  year  before  his 
death.  Air.  Darling  was  a  member  of  the 
Council  of  the  Society  from  L889  to  1903, 
but  latterly  ill-health  had  prevented  him 
from  taking  any  active  interest  in  the 
Society's  work.  The  funeral  took  [dace  at 
the  Kleinfontein  Cemetery  on  (be  22nd 
March,  at  which  the  Society  was  represent- 
ed by  the  Secretary.  Wreaths  were  sent. 
in  addition  to  those  from  his  relatives,  ami 
friends  on  the  mine,  bN  fche  Society,  the 
Transvaal  Chamber  of  Alines,  and  tin 
I  lirectors  of   the    Robinson  G.M.   Co  ,    Ltd. 
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Lieut.     William     Godfrey     Froude,     who 
joined  the  Society  in  April,   1912,   was  well 

know  n  on  the  Hand,  having  been  employed 
on  various  mines  as  a  nunc  captain. 
Reasons    of    health    compelled    him    to    leave 

Johannesburg,  and  he  went  North  fora  Lon- 
don mining  syndicate  undertaking  explora- 
tory work  in  Manicaland  and  Rhodesia.  Mr. 
Froude    subsequently    took-    charge    of    the 

Mali    I  >v  ke    Mine   in  the    Pilgrims    Resi    dii 

t  rid  ,    w  Inch    closed   (low  n    OVI  ing    to   the    w  .n\ 

Air.  Froude  joined  tic  Imperial  Light 
llor-e  as  ,1  Lieutenant,  and  was  killed  in 
action    on   the   25th    November  during   the 

operations    a.jainst     tic     rebel     Kemp     in     the 
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Western  Transvaal.  Lieut.  Froude  especi- 
ally distinguished  himself  during  the  South 
African  W  (  ;  irder, 

being  men!  ral  times  in  despatches 

and  receiving  the  D.C.M. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 
Storaci    "i    Coal.      "From  an   investigation 
recently   made   bj    the    United    States    Bureau    of 

Mines,  we  learn    thai    the  1 .1"  calorific  value  ia 

really  much  leas  than  Iim-  been  believed,  though  it 
diffets  materially  with  different  coals,  different 
climates  and  different  methods  ol  storage.  Freshly 
¥  11  i r ■  •-•  i  coal  suffers  the  greatest  !•>-•  ami  hence  loss  i- 
inosl  discernible  in  1  he  first  few  months  after  storing, 

*  lien  a  good  deal  ol  methane  is  evolved.  Loss  in 
heal  value  varies  from  0*16  upwards  and  may  be 
taken  to  average  from  1  to  3  in  one  year,  aftei 
which  furl  hei  losses  1  ake  place  bIoh  ly.  «  ith  slacken- 
ing and  crumbling  of  il oal.  chiefly  near  the  bui 

face      But   there  are  other  more  serious  effe 
storage  due  to  oxidation,  which  maybe  followed  by 

spontaneous  combustion,     lull  11 ablegs     -  escape 

from  the  coal  surfaces,  absorb  oxygen  from  the  ail 
and  bo  become  heated.  The  process  is  accelerated 
when  fine  coal  i-  stored  because  then  a  larger  surface 
1-  in  contact  with  the  air  :  also  when  the  coal  stack 
is  under  the  influence  ol  even  a  moderate  degree  "t 

external    heat,  as    fi the  sun    01    from  adjacent 

-ic-.tin  pipes,  etc.     I"   such  cases  not  only  is  there 

rial*  of  Bpontai us  combustion  of  the  coal  but  even 

nf  explosion  <>f  il Bcaping gases.      Vs  precautions 

the  following  steps  are  recommended.  Freshly 
mined  coal  should  be  seasoned  for  six  weeks  before 
being  stored  ;  the  stacks  should  nevei  exceed  1  ■  ►  ft. 

•  •r   12  ft.  in  depth  and  no  point   within  the  stack 

should  be  more  than  in  ft.  from  an  air ded  bui  face. 

As  little  dusty  coal  as  1 ible  Bhould  be  stored,  it 

being  advisable  to  screen  it  wh n  the  whole  the 

supply  contains  much  dust.  Fine  and  lump  coal 
Bhould  be  »''li  mixed  togethei  in  storing  in  order  to 
have  as  little  air  space  as  possible  within  the  stack. 

\  ■  the  idea  1-  to  have  as  little  oxygen  as  possible  in 
contact  with  the  coal  within  the  stack  the  old  idea 
<it  ventilating  the  stack  by  means  ol  pipes  nut 
considered  as  exploded  i  further,  care  musl  be  taken 

in  i>r.\ in  1    infiltratii 1   ail    through   brickwork, 

timber,  01  porous  foundations  sucl  cinder. 

A~  1  in  fine  coal  1-  unsafe,  anj  fine  coal 

required  foi  burning  should  la-  broken  up  unly  when 
required  foi  use  ;  and  it  i-  also  recommended  thai 
the  coal  stack  be  re  bandied  aboul  once  even  two 
months.  Alternate  wetting  and  drying  of  the  stack 
iini-t  I,,-  guarded  against  as  fai  as  possible.  Bub- 
merged  storage  1-  recommended  both  because  loss  in 
calorific  value  ia  minimised  and  spontaneous  combus- 
tion is  eliminated,  The  objection,  of  course,  ia  the 
absorbed    moisture,    but    ii    ill"  coal  bo   allowed   to 

drain  for  a  few  hours  bel being  passed  on  to  the 

furnace  the  effects  ol  the  moisture  are  more  than 
counterbalanced  bj  the  reduced  loss  in  calorific 
value     Worked  on  1  with  concrete  vats 

and  hanical  boiler  i I  the  method  will  be  found 

to  be  lees  expensive  than  Blacking  in  the  open.     A 

method  has  1 n  tried  and  re< nended  ol   only 

partial  immersion,  il  being  found  thai   the  exposed 

"  d  ibaorbs  all  the stare  il  needs  to  make  u  safe 


by  capillary  attraction." — Indian  Engine*   i\  1,  I 
1914,  p.  193.     (J.  A.  W.) 

Producing  Boron. — "  Boron  is  one  of  the  rarest 
element^,  but  its  compounds  arc  abundant.  It  is 
made  by  bringing  a  volatile  boron  salt  with  hydrogen 
gas  into  an  electric  arc.  where  they  are  heated  to  a 
very  high  temperature.     The  salt  is  reduced  by  the 

hydrogen  to  '  metal,' and  the  vapours  | luced  are 

chilled  before  they  have  a  chance  to  recombine.  It 
i-  the  same  operating  principle  as  is  used  in  the  fixa 
tion  of  atmospheric  nitrogen  in  Norway.  This  boron 
is  being  put  on  the  market  for  use  in  casting  'con 

ductivity'    Copper.        This    is   one   of   the    most    r. 

productions  or  the  electric  furnace."     il 
Dec.,  1914,  p.  20.     (H.  R.  A.) 

The  Accuracy  01  Neumann's  Method  for  thi 
Estimation  of  Phosphorus.—  "Neumann  c/.. 
physiol.  Ch  ..,  .      ,  115(1902);    tf,  32  (1904)  modified 

I  lie  usual  t  it  ration  of  the  phosphomolybdate  precipi- 
tate by  boiling  off  the  Nil.  lief,, re  titrating  the 
excess  of  NaOH  with  01  .VIINu  Wardlaw  finds 
that  neither  Neumann'a  nor  anyone  of  the  othei 
modifications  give  correct  results.  The  amount 
ol  l'11  calculated  from  acidimetric  titration  is 
in  every  case  too  high,  the  error  increasing  with 
the    amount    of    P2Oj    present    (with    1 1  -.i   mgtn. 

PaO,  present    ll rim    ;nn  i^cMiliiiut       IS    ,  with 

•l'1'.i  mgra.  aboul  1-3*4  .  with  1 1  ■.">  mgm.  about 
13*2  1.  Analysis  of  the  yellow  precipitate  gave 
12*76  MoO  instead  of  the  I2MoO  usually  written 
in  the  formula.  (Hissink  and  van  iler  Waerden, 
Chem,  Weekblad,  1905,  179,  found  12-65.)  The  error 
due  to  tHis.  excess  of  MoOa  carried  down  with  the 
precipitate  does  not  depend  on  the  rate  of  pre.  . 
lion  nor  upon  the  time  of  contact  between  the  preci 

pitate  and  the  mothei   liquor.     Tl nor  cannot  be 

reduced  by  lowering  the  temperature  of  precipitation 
since  this  leads  to  incomplete  precipitation.  The 
article  contains  a  e,„„|  bibliography." — H.  S.  II. 
WARDLAW,  •/.  Proc.  Roy.  Soc.,  X.  S.  Wa 
Pari  I..  73-93.  Chemical  Abntracts,  Nov.  10,  1914, 
pp.  3640-1.     (J.  G.) 

Determination  of  Phosphorus  in  Phosphor- 
Bronzi  "Previous  methods  being  long  and  un- 
satisfactory,   the   following    method    was    devised: 

Dissolve  I  gm.  of  I ize  in    10  cc.  concentrated    llt'l 

and  6  oc.  concentrated   UNO,  in  a  tall-form  301 

beaker.     \VI solution  is  complete,  add   160  cc    •■! 

hoi  11,11  ami  10  cc.  of  I 'el 'I  solution  11  gm.  CeCl., 
26  cc  ol  in 'I.  •-' '     11,0.  then  solution  of  Nll.oll 

I I  :-2  of  II  ,1 1 1  1 burette  with  constant  stirring  until 

solution  has  a  greenish  blue  cast,  requiring  in  all 
from  25  cc.  to  35  cc.  Now  add  i  cc.  VcOB  and  ImhI 
5  or  HI  minutes  ;  remove  Iron,  hot  plate  ami  lei  pre 
cipitate  settle  (requires  Beveral  minutes).  Siphon  or 
decani  offasniuchof  the  clear  solution  as  possible, 
add  lOOcc.  ofhol  H,0  and  again  siphon ;  repeat  this 
washing  six  Ol  eight  times.  With  careful  manipula- 
tion all  leit  about  30  <•'■■  of  the  liquid  can  be  decanted 
each  time  without  disturbing  the  precipitate.  Vftai 
sufficient  washing  add  15  cc  ol  II NO,  and  3  cc.  of 
llt'l  and  heat  till  precipitate  is  in  solution,  cool,  add 

I  II  NH.Oll,  and  precipitate  the  P  as  usual 
with  iN  ll.i  Mot  i,.  The  I'  may  be  precipitated  in 
duplicate  on  three  Bftmples  within  an  hour.  Sn  is 
determined  on  a  separate  sample  eithei  electrolyti  ■ 
ally,  by  titration,  or  from  the  combined  oxides. 
ult-  reported."—  I  w  Baqmaikk, 
Met.  Ch.m.  Bug.,  I  .  524-8  Chemical  AbM 
Oct  10,  1914,  pp.  3279-80.    (J.  (5.) 


Notices  and    Ibstracts:   M>  ?<i//nnji/. 


METALLURGY. 

Electric  Fume  Precipitation.— "At  the  Gai 
field  Smelting  Company's  smelter  in  Utah  (U.S.A.) 
it  was  found  that  a  considerable  amount  of  lead 
escaped  from  the  stacks  of  the  converter  plant,  and 
experiments  were  made  to  recover  this  by  means  of 
the  Cotrell  electric  fume-precipitation  process.  This 
process  consists  in  general  in  the  conversion  of  high- 
tension  alternating  current  at  about  30,000  to  60,000 
volts  into  an  intermittent  continuous  current  of  the 
same  potential  and  the  application  of  this  current  to 
electrodes  in  a  tine  conveying  the  gases  to  be  treated. 
The  electrodes  consist  of  a  series  of  narrow  metal 
plates,  spaced  regularly  5  in.  to  12  in.  apart  depend- 
ing on  the  voltage,  between  each  of  which  is  stretched 
a  tine  wire  forming  the  discharge  electrode.  The 
silent  or  glow  discharge  which  takes  place  from  this 
wire  causes  all  dust  or  condensed  fume  or  moisture 
to  be  deposited  on  the  plates.  The  tests  at  the 
Garfield  plant  showed  that  pipe  electrodes  of  about 
!>  in.  diameter  were  preferable  to  plate  electrodes 
and  that  if  the  temperature  of  the  gases  at  I  lie 
electrodes  could  be  kept  under  100'  C.  practically 
complete  clearance  of  the  smelter  gases  could  be 
obtained.  Further,  it  was  shown  that  by  treating 
the  gases  at  different  temperatures  in  a  series  of  such 
plants  it  might  be  possible  lo  obtain  fractional  pre- 
cipitation ;  for  example,  the  bulk  of  the  lead  in  one 
plant  and  the  arsenic,  sulphuric  acid,  etc.,  in  a 
second.  The  Garfield  Company  have  installed  seven 
units  to  treat  250,000  cub.  ft.  gas  per  minute.  The 
electric  equip  nent  includes  seven  complete  motor- 
generator  rectifier  sets  and  transformers,  and  switch- 
board panels  to  control  them.  Each  set  consists  of 
a  30  h.p.  250  volt  direct-current  motor,  direct  con- 
nected to  a  20  k\v.,  60  cycle,  220  volt,  single-phase 
generator ;  the  alternating  current  is  stepped  up 
from  20,000  to  30,000  volts  by  means  of  a  20  kw. 
transformer  and  is  then  led  back  to  the  rectifier, 
which  is  on  the  same  shaft  as  the  motor  generator." 
— Indian  Engineering,  Nov.  7,  1914,  p.  2S1.   (J.  A.  W. ) 


Large  versus  Small  Stamps.—"  For  some 
years  the  tendency  in  stamp  milling  has  been 
toward  the  use  of  heavier  stamps,  anil  while  it  has 
not  come  into  extensive  use  in  this  country,  the 
heavy  Nissen  stamp  baa  found  much  favour  in  South 
Africa,  and  in  Cornwall  as  well.  Mr.  Algernon  Del 
Mar  describes  the  large  steam  stamps  which  have 
long  been  standard  practice  in  crushing  the  native 
copper  ore,  and  raises  the  question  whether  they 
may  be  used  to  advantage  in  stamp  milling  gold 
ores. 

In  the  first  place,  we  must  take  it  for  granted  that 
a  stamp  is  an  uneconomical  crushing  machine.  The 
stamp  is  not  intended,  and  should  not  be  used,  for 
crushing  any  ore  except  ore  in  which  native  metal 
i-  scattered  through  brittle  rock.  For  that  purpose 
it  is  the  logical  machine,  reproducing  on  a  large 
scale  the  method  anyone  would  instinctively  use  to 
free  a  mass  of  metal  from  adhering  rock  ;  namely, 
the  striking  of  blows  which  crack  open  the  brittle 
gangue  and  leave  the  ductile  metal  free.  No  matter 
how  superior  their  mechanical  efficiency,  crushers 
which  work  by  trituration  or  pressure  are  not.  suited 
to  this  work,  as  has  been  proved  by  experiment  in 
the  Lake  Superior  district.  The  stamp  is  therefore 
the  proper  machine  for  the  crushing  of  gold  ore  and 
metallic  copper  ore,  and  with  this  as  a  major 
premise   the  characteristics    of    different    types    of 


stamps  may  be  critically  considered.  Natural 
impulses  are  often  safe  guides  to  follow.  Anyone 
would  naturally  employ  a  large  hammer  to  drive  a 
large  nail  and  a  small  hammer  to  drive  a  small  nail. 
If  the  use  of  a  large  stamp,  striking  a  heavy  blow, 
for  crushing  ore  which  is  fed  to  it  in  small  pieces, 
and  the  use  of  lighter  stamps  when  the  feed  is  liner 
is  critically  considered  it  will  be  found  to  be  logically 
sound.  The  problem  is  not  so  simple  as  this,  how- 
ever. The  use  of  large  steam  stamps  for  crushing 
gold  ore  can  not  be  put  on  simple  efficiency  basis 
with  their  use  for  metallic  copper  ore.  For  many 
years  it  was  the  custom  in  gold  milling  to  catch  as 
much  gold  as  possible  inside  the  mortar,  and 
amalgamated  plates  and  grooved  liners  were  used 
for  this  purpose.  The  problem  in  stamping  was  not 
simply  to  crush  the  quartz,  but  to  crush  as  much  as 
possible  without  scouring  the  insult  plates.  Mr. 
T.  A.  Rickard,  in  his  ■  Stamp-Milling  of  Gold  Ores,' 
has  lucidly  discussed  the  effect  which  this  ami  other 
considerations  in  gold  milling  has  had  on  the  design 
of  the  mortar  and  the  force  and  speed  of  the  stamp 
blows.  In  copper  milling,  on  the  other  hand, 
provision  must  he  made  for  the  large  masses  of 
native  copper,  which,  if  allowed  to  remain  between 
the  stamp  and  die,  would  uselessly  consume  large 
quantities  of  energy  in  being  pounded  into  flat 
masses  ami  gradually  broken  into  fragments  which 
would  pass  the  screen.  This  involves  the  use  of  a 
roomy  mortar,  with  spaces  into  which  this  copper 
can  find  a  retreat,  which  is  the  probable  reason  foi 
the  otherwise  illogical  use  of  a  die  smaller  than  the 
stamp  shoe.  The  hydraulic  discharge  for  allowing 
the  copper  to  escape  from  the  mortar  box  has  greatly 
helped  to  solve  this  problem,  and  it  may  be  that  the 
mortar  now  employed  on  the  steam  stamps  is  too 
roomy  to  give  the  maximum  efficiency  of  discharge. 
if  any  studies  of  this  feature  have  been  made  they 
have  not  come  to  our  attention. 

A>  long  as  amalgamation  was  the  sine  qua  non  of 
stamp  milling  of  gold  ores,  the  steam  stamp  had 
another  disadvantage  in  that  it  is  necessary  to 
lubricate  the  steam  piston  and  oil  was  constantly 
finding  its  way  down  the  stamp  stem  into  the  pulp, 
a  proceeding  which  the  millman  regarded  with 
horror.  Much  of  this  can  be  prevented  by  care, 
however,  and  now  that  the  catching  of  gold  on  the 
plates  is  not  so  important  a  consideration,  so  long 
as  it  is  caught  before  the  tailing  escapes  from  the 
cyanide  plant,  the  efficiency  of  the  stamping  opera- 
tion is  more  of  a  consideration  than  it  once  was.  It 
may  therefore  prove  to  be  more  economical  to  give 
stamp  mills,  in  gold  practice,  a  coarser  feed,  and  use 
a  steam  stamp  to  strike  a  harder  blow.  Unques- 
tionably the  stronger  blow  is  the  better  for  the 
coarser  feed.  The  trouble  with  the  steam  stamp, 
however,  is  that  the  length  of  the  stroke  of  the 
steam  piston  is  necessarily  irregular,  depending 
upon  the  amount  of  ore  on  the  die.  Thus  the  steam 
escapes  at  the  end  of  the  stroke  with  only  part  of  its 
energy  utilized,  thus  producing  poor  steam  effi- 
ciency. In  order  to  overcome  this,  the  steeple- 
compound  stamp  was  devised  by  Mr.  Bruno  Nord- 
berg.  Even  this  only  partly  overcomes  an  inherent 
difficulty.  More  recently  Mr.  F.  L.  Bosson  has 
brought  about  the  use  of  a  low-pressure  steam 
turbine  to  utilize  the  exhaust  steam  from  the 
stamps,  mixing  the  How  with  boiler  steam  if 
necessary.  This  yives  a  better  net  total  of 
efficiency,  but  detailed  figures  showing  the  gain 
have  not  yet  been  made  public.  This  arrangement 
has  already  become  the  standard  practice  of  the 
Calumet  &  Hecla,  Copper  Range  Consolidated,  and 


•/•/,,  Journal  Marcli  1915 


othei  large  Lake  Superior! panies,  though  only  a 

beam  turbines  have  bo  far  been  installed.     Il  is 

to  be  hoped  thai   del  of  the  mechanical 

ncy  ..i   this  combination   may  soon    be   made 

public,  so  thai  the  managers  of  large  gold  mills  may 

have  I  data  on   « lii'-li   i"  base  conclu- 

working  in 
conjunction  with  steam  turbine*  would  n  ield  them  a 
efficiency  than    the   present   practice   of 
using  heavy  gravit]  Btamps. 

old  mill  operators  are  prep  on  the 

use  oi  the  stamp  .1-  an  amalgamating  device,  and 
will  send  the  stamp-mill  pulp  directly  i"  lube  mills, 
passing  the  tnbe  mill  dis<  malgamated 

plates  before  sending  il    to  the  cyanide   plant,  the 

question  

in  retain  Btamps  foi  the  preliminary  crushing  oi  the 

tube  mill  feed.     Tli  ■  xperie eems  to 

ibemillisan  excellent  crushing  device 
to  free  (told  fro  11  its  adhering  gangu  ■.  the  impact  of 

the  pebblea  I isli  W  blow  for 

the  parativelj  1  -   with    which  the 

tube  mill  is  fed.      The  logic   of  the  situation  would 

eem  1 thai    the  crushing  of  the  tube  mill 

feed  -I id  lie  done  bj  the  I  •  fficient   inachii r 

liple  "i  <■:  ashing 

This  Bcheme  of  milling  is  aboul  t<>  be  pul 
into  practice  in  the  new  large  mills  of  the  Alaska 
Mm,.-,    and    publication    ol    the    results    of 
1  d   «  il  li  1  he   1 
interest  bv  mill  oper  itors  everyw  I 

,,..-,ii.    (G    1 

<  *i  >  v  1 1  n < ;   \l  1  1  IL8.     "  1 1  •  •  1 1  an 

provided  with  a  rusl  preventing  iting,  consisting 

,,i  -,  ,  .-   iron  «  il  b  nil  rogen,  by  heating 

1I1, -in   bo  a  temperature  above    100   C.   in  an  al ■ 

Bphere  of  drj  "i  moist  ammonia,  or  chemical  combi 
nationn,  organic  and   inorganic,  which,  on  heating, 

,'    1 1 ii'-i  ^  of  dec  ■ 

ammonia,    Such   bodies  are,  for  example,  ammonia 

-1I1-.  hydrazine,  and  1 lunations  thereof,  amines, 

imides,  and  other  nitrogen  c pounds. 

in  l„-  1  reate  I  maj  ion,  or 

in,.,  be  previonslj  clenned,  and  the  surface  111 
„mo  ith  0  II.  Hankmann  and  K.  II  iv  \ 

\i  w  I   1.  p.  812.  (J.A.W.) 

MINIM.. 

Origin  01   Sand  Pilling      "The  whole subjecl 
11, 1  aul  horil  ai  ively 

in  /; 

Mi-.    1.  and    Mr     William    Griffith,    il 

belon 

Penn-iylvani  lilling 

1 

In    li  "I  lilliu 


refinements  that  have  been  regretfully  postponed  by 
man]  a  thoroughly  well  informed  American  engi 

.  Nov.  21,  1914,  p.  TIM. 
(G.  II 

CoMPRBSSRD-AlR     Mf.TKR.  "A     meter     which 

measures  easily  and  accurately  the  amount  of  com- 
pressed air  being  used  by  any  tool  or  flowing  through 
any  pipe  line  is  an  instrument  which  should  find 
much    use   and    favour  among   mining   men.      The 

Kreutzberg  volumetric ter,  placed  on  the  market 

itly    by   .1.    S.    McChe y   >>.   Co.,  Chicaj 

!  to  ilo  ilii>. 

The  meter  operates  on  the  principle  that  ii  I'm- 
Mow  of  a  fluid  through  a  container  1"-  divided  into 
sections  of  definite  volume  and  the  number  "i  sections 
corded  as  they  pass  a  given  point  in  a  given 
time,  the  result  is  the  velocity  and  volume  01  ibi- 
llui.l. 

This   illustration   shows  tion    of    t  li<- 

meter.     The  How  of  the  air  is  divided 'hanically 

inio  sections  hi  definite  volume  and  the  number  of 


d-Air   M 

revolutions  of  the  drum  i  on  s   register 

which  gives  direct  readings  ol  the  Bow.  ["he  pres 
sure  on  each  Bide  "t  the  vanea  is  theoretically  the 
Baiae,   and    in    practice  differs  only  by  the  energy 

Mo      lii  pressures  g  1 
than  5  lb.  ( It  i  -~  amount  is  negligible.     The  weai  on 

ane  is   at    il I  and   this  is   automatically 

taken  up.     The  energy  actually  required  bo  operate 

il leter  is  n  Binall  fraction  of  an  ounce. 

The  machine  1-  constructed  entirely  of  phosphor 
bronze,   to  prevent   erosion,  and   the   machinii 
a  ■,  -in.  1 1 1-  1,1  within  0  00025  in.     The  meter  is  made  in 
irding  capacil  ios  from  0  to 
,  1 ,1  Tun  '-nil    11 .  pel  m 

91  1.  p.  I (G.  n 

I,  \i:,.i    Sc  u.i    S IMPLINI  VI    1     .       -i   1. 1 

,,f  1  he  xl  ining  and   Metaj- 

1.    Jennings 
ime  unusual  sampling  expedients  found 

I      -  -lining 

K\|il,n  it  ion  ( ',..    in 

Ills 

i'i ■■  I    from 

which  per  Umi  was  expi        d       \n 

n  s  per  ton  in  sampling  mi 

i!  in.  1  in  the 

id  while  one  might  minp  ise  thai  il 

.    law  of   averages  would 


Xotic 


hold  and  errors  would  balance  themselves,  we  found 
that  successive  5  ft.  samples  \\<mM  assay  from  a 
brace  to  $12  or  even  higher  per  ton  ;  hence,  it 
depend  on  averages,  when  the 
total  number  of  samples  would  necessarily  be  small. 

We  therefore  took  samples  over  a  -nij.  2J  ft.  wide 
along  (lie  en  —  nts  for  the  full  height,  getl  ing  30  ton 
samples   for   each    12   ft.    crosscut.     These   we   ran 
through  a  hve-staiup  mill.     .\t  Brst  30  mesh  sc 
were  use  I,  but  finally  a  slotted  screen  equivalent  to 
60  mesh.     The  pulp  from  the  stamp  was  run 
12  in.  launder  and   the  stream   was  cut  at  perioi 
intervals,  taking  out  I  .-  .  as  a  sample.     This  sample 
was  amalgamated,  and  the  tailings  from  the  an 
mating   barrel    were  sampled,   which    could   be  done 
with  accuracy  to  within  4  cents  per  ton. 

Yet  we  were  nevei  satisfied  thai  the  gold  recovered 
iu  the  amalgamating  barrel  was  the  right  proportion 
of  that  in  the  original  ore.  Suppose  you  took  32 
samples  of  $  lb  each  from  the  same  ore,  crushed  to 
40  mesh.  If  you  crushed  each  sample  to  100  mesh 
and  split  it.  the  halves  would  vary,  say.  4  cents. 
But  if  you  took  another  of  the  original  32  samples, 
I  lie  variance  bet  ween  it  and  the  first 
be  from  |1.50  upward,  showing  that  even  with  40 
mesh  material  individual  pieces  of  gold  would  go 
through  the  quartering  process'and  not  Vie  propor- 
tionately distributed.  ( »ur  millman  lii.ally  put  in  a 
Wilfley  table  to  concentrate  the  original  30 
We   concent  rat  ed   out  ab  iginal, 

which  carried  all  the  free  gold,  the  i  - 
etc.      The  tailing  from   this  table  could   be  sal 
accurately.     The  concentrate  was  amalgamated    in 
a    barrel,    the   tailing    from    which    could    also    he 
sampled.      In    order    to    ascertain    the    value    of  the 
original   sample   of   30    tons  we  had    the   following 
factors.:  Net  dry  weight  of  ore  crushed:  weight   of 
concentrate    recovered  :     total    amount 
eoveied  in  the  amalgamating  barrel  ;  assay  of  the 
tailing  from  the  barrel  ;   assay   of  the  tailing  from 
the  Wilfley  table  ;  total  amount  of  gold  remaining 
in  the  sand  around  the  dies  in  the  battery.     This 
plan  has  been  working  three  to  four  months  and  we 
really    have   secured    results    that     check."        3.    .1. 

Jennings.     /.  .  Dec. 

26,  1914,  p.  1138.     (G.  U.  Si 

MISCELLANEOUS. 

Deiiris  Transportation  by  Running  \\ 
"The   I",   s.   Geological   survey,  iii   Pro/i 
Paper  86,   publishes  some    interesting    results  o(   a 
study  nf  the  ling   the  transportation  of 

debris   by   running   water.       The   investigation   was 
carried    on    in    a     laboratory    established     al 
University  of  California,  in  Berkeley. 

For    e  eh 

grade  of  debris   there  is  a   slope,   called  competent 

which   limits    transportation.       With    lower 

3  there  is  no  lo  i  parity 

for  load.     With   hi  .-xisis  ;  and 

increase  of  slope  gives  increase  of  caps 

! 

power  of  the  ex •  lope. 

This  is  not  a  deductive,   bul   an  empiri 

power  is  not  fixed,  on  i ditions.       It 

ranges  from  0-93  to  _  :;7.   being  greater  as  the 

For  each  combination  of  widl  h,  slope  and  g 

a   power  of   th"  excess  of   the 

si  reae.  i  ;  rge.        This 

varies   from   (i\Sl  to   1  -24,   the 


greater    as    the   slopes   aie  smaller   or   the   debris   is 
i       Capacity  is   less  sensitive  to  changes  oi 
discharge  than  to  changes  oi  slope. 

For    each   combination   oi    width,    slope    and    dis- 
charge there  is  a  limiting   fineness  of  debris  below 
i  no  transportation  takes  place.      The  stream's 
icity  varies  with  a   power  of  the  excess  of  the 
degree  of  comminution  over  this  competent  fineness. 
'I'his  power  varies  from  0  50  to  0'62,  tjn    i  alues  being 
and     discharges     are    smaller, 
nsitive  to  changes  in  fineness  of 
than  to  changes  in  discharge  or  slope. 
.Most    of    the    experiments    were    with    straight 
channels         A    tew    with    crooked    chan 
nearly  the  same  estimates  of  capacity.      The  ratio 
is  a  more  important  faetor.      For 
any  combination  of  slope,  discharge,  and   fineness  it 
is  possible  to  reduce  capacity  to  zero  by  making  the 
stream  verj  illow  oi    verj  narrow  and 

deep.  Between  these  extremes  is  a  particular  ratio 
pth  to  width,  corresponding  to  a  maximum 
tty.     The   values  of   this   n  under 

laboratory  conditions,  from  0o  to  0  04,  being  greater 

as  slop,      i 

'lhe   velocity    whi.-h  determines  capacity  for  bed 
load  is  that  near  the  stream's  bed,  but  attempts  to 
measure    bed    velocity   ware   not    successful.       Mean 
velocity   was   measured   instead.      If  slope   be    the 
constant,     in     which     case     velocity     changes    with 
discharge,    capacity    varies    on    the    average    with 
the  3  2  power    of  'velocity.       If    discharge  be    the 
constant,  iu  which  case  velocity  changes  with  slope, 
the  average  with  tiie  4  u  power  of 
ty.      If  depth   be   the  constant,    in  which  case 
velocity    changes    with    simultaneous     changes    of 
icity  varies  on  the  average 
with  the  3  '  power  ol  lire  power  express- 

ing the  sensitiveness  of  capacity  to  eh  inges  of  mean 
velocity  has  in  each  case  a  wide  range  •>(  \ames, 
being  greater  as  slope,  discharge  and  fineness  are 
less. 

In  general,  debris  composed  of  particles  of  a  single 
size  is  moved  less  freely  than  debris  containing 
particles  of  many  sizes.  If  line  material  be  added 
to  coarse,  not  only  is  the  total    load    increased  but  a 

quantity  of  the irse  material  is  carried 

I    load   slide  :  many  roll ; 

the  multitude  make  short,  skips  or  leaps,  the  process 

being    called      saltation.         Saltation      grades    into 

i-iou.       When    particles    of    many   sizes    are 

*  I'd  togel  1"  r  i  lie  lai  oiled. 

When  the  conditions  ale  such  that  the  bed  load  is 

small,  the   bed    is   moulded    into  hills,  called    dunes, 

which  travel  downstream.     Their   mode   of  advance 

is  like  that  of  aeolian  dunes,   the  current  eroding 

II  siting     ll 

ial    mi    i  he    do«  n-i  i  ea  m    faci  s.       Wit  h    any 
ssive  change  of  conditions  tending  to  inci 
the    load,    the   dun  disappear  and    the 

debris  surface  i  ioth.      The  smooth  i 

is  in  turn  sue  econd  rhythmic  phase,   in 

Which  lulls    |  en  .ds  upSI  ream. 

ii  i-  ace - 

i    by   erosion   on    the   downstream    face    ami 

i  i.ic<\      Bot  h  rhythms  of 

movement  are  rhythms  of  water 

■at . 

-    not   iniiiie- 

i  -i  I1--10H  nf  i  n  or  probl s. 

'Ii.-    en  srgj     m    a     strea  in    is   measured    bj 
produi 

gravity.       In    a    stream    without  'load   the 
in   Bow  resistances,   which  are 


The  Journal  oj  Tin  Chemical,  Metallurgical  and  Minii  South  Africa       March  1915 


greatei  as  irelocity  and  viscosity  are  greater.  Load, 
including  that  carried  in  suspension  unci  that 
dragged  aloog  the  bed,  affects  the  energy  in  three 
ways:  (1)  [t  adds  ils  mass  in  the  mass  of  the  water 
and  increases  the  stock  of  energy  pro  rata  ;  (2)  it- 
transportation   involves    mechanical    work    at   the 

expense  of  the  stream's  energy  :  (3)    it-   p nee 

restricts  1 1 1 *-  mobility  <><  ile-  water,  increasing  its 

viscosity,  and  thus  consumes    energy.      For    the 

Mi,  of   load   tin-  third   factor  i-    more 

important  than  the  second  ;  tor  coarser  ele tit-  the 

second  i-  the  more  important .  Foi  each  element  the 
net  resnll  i-  a  tax  on  tin-  stream's  energj 

In  Hume  transporcation  capacities  are  notably 
larger  than  tor  stream  transportation,  ami  their 
la\"s  of  variation  are  different  ;  rolling  is  an  import- 
ant mode  of  progression;  tor  rolled  particles  the 
capacity    increases     "iili    coarseness,    tor    leaping 

particles    with    Rnei ;    capacity    increases    with 

slope  and  usual!]  with  discharge  also,  but  the  rates 
of  increase  are  less  than  in  stream  transportation; 
capacity  i-  reduced  by  roughness  ol 

'I'Im-  level  of  maximum   velocity  may  have  any 
position  in  tin'  uppei   three-fourths  of  the  current. 
Fu  loaded  streams  its  position  i-   highei   a- tip 
is  greater,     [n  unloaded  streams  its  position  is  h 
as  tin-  slope  is  stee 

ami  as  tin-  bed  is  rougher.  and  Mining 

Jtmrnal,  Sept.  ■"•.  1914,  p.  i"."      (G.  II    - 

Abstracts  of  Patent  Applications. 

(C)    431/14.    llolman  and  Holman.     Improvements 
in  oi  relating  '"  rock  drilling  engines.    24.11.14. 

This  patent  application  is  foi  a  rock-drilling 
engine  hat  in  I  with 

.i  grooved  sleeve  portion  interengaging  with  a  corre 
Bpondingly  grooved  extension  from  the  drill  piston, 
i  In-  provision  of  a  bushing  surrounding  and  engaging 
with   the   said   extension   to   form   a  guide  support 

therefor  and  separated  t the  tool-chuck  to  pre 

venl   the  transmission   through   the  bushing  of  the 

ive  effort  exerted  bythepisl n  tin-  chuck. 

(C  i     Willielm  Man—.     Improvements  in  planetary 
eentrifngal  separators.     7.4  14. 

This  Bpecilication  describes  an  improved  form  of 
the  self-discharging  centrifugal  separab 
previously    patented    by   the  same  applicant.     The 

improvements  claii I  • ssentially  foi   a   nliield 

ami  mill-- in.:;-  in  tli"  drum  to_ ensure  thai  th" 

deposit   of  solids  shall  I"-  carried  li^'lit  bo  the  inner 

-id"  of  tli.-  .h beta  tit  and  discli  u 

(C.)     151/14      William    Holman   James.     Improved 

foi  tl xtraction  ol  metal  from  metal 

beat  ins  material.     Till 

This  application  refers  to  a  wet  chemical  process 
for  the  extraction  of  base  metal  bearing  material,  in 
which  tin-  active  chemical  agent  i-  formed  by  the 

electrolysis  ol  a  mineral  salt,  tl riginal  solutioa 

regenerated  foi  furthei  use  aftei  ill"  metnl 
dissolved  in  tli"  process  has  been  recovered  there 
from;   and  also  in  apparatus  loi  carrying  out  the 

[('.)     440/14.     Albert  Emerson    Vandercook.      Im- 
provements in  thickeners.     7. 12. 14. 
This  application  in  apparatus  for  a  pulp 

thickener  or  dewaterer,  the  object  invie«  being  the 
partial  separation  of  li-|iii.l-  from  solids  contained  in 
pulp  foimed  during  metallurgical  operations 

(C.»      1 1 1   i  i  nenion    \  ande k.     Im 

provenients  in  proi ot  and  apparatus  foi  treat- 
ing mixtures  ol  liquids  and  -olid-.     7.1  J.  1 1. 


This  application  relates  to  a  process  of,  and 
apparatus  for,  treating  pulverized  ore  or  pulp  con- 
taining precious  metal-,  by  mean-  of  agitation  and 
filtration  in  the  presence  of  cyanide  solution.  The 
apparatus  described  consists  of  a  cylindrical  vat  in 
combination  with  revolving  hollow  arm-  lifted  with 
jets,  ;i  false  bottom  formed  by  a  Biter  median)  and 
collecting  chamber  for  nitrates  ;  the  charabi 

a  vacuum  pump  which,  working  in  combi- 
nation with  the  moving  jets, constitutes  the  filtering 
means. 


Changes  of  Address. 

Membere  ami  Associates  are  requested  to  notify 
•  cretary  immediately  ot  any  change  in 
address,  otherwut  it  is  impossible  to  guarantee  the 
delivery  o)  Journals  or  Notices.  The  Secretary 
thould  be  notified  at  once  of  non-receipt  of  Jour- 
naif  anil  Xotices. 

r,S.,l/o  Kaapsche  Hoop  ;  Mooi  I'laats.  P.O 
11  atherley. 

Allah,   a.   S.,   ifo  Germ  nraent  Gold 

Mining  Area-.  Ltd.,  P  i».  Box  28,  Brakpan. 
Babbie,    D.    McL.,    Ifo   Germiston;    Brooklands, 

Strathaven,  Lanarkshire,  Scotland. 
Bbatty,  G    H.,  Ifo  Knights  ;  Van   Ryn  Deep,  Ltd., 

P.O.  Box  225,  Benoni. 

i    I ■'.  I...  /  o  Johanni  ntral  Mining 

and    [nvestmenl    Co.,   London   Wall   Buildings, 

London    I    ' 
Boydell,  Hi'.  Maraisburg ;  Randfontein  Central 

G.M.  Co.,  IM>.  B  ix  42,  Randfontein. 
Brazier,  II..  Ifo  Crown  Mine-:  City  Deep,  I.I  I  . 

P  0    Box  1  ill,  Johannesburg. 
H  \\.  E.  II  ,  to  P.O.  Box  258,  Johannesburg. 
("i  i.i.i  If,  W.,        Modderfontein  ;  B.S.  \.  Explosives 

Co.,   ill-',   Salisbury   House,    Finsbury  Circus, 

E.C. 
Gabdinrb,  li   I...  II.  i".  Jorissen, 

Esq.,  734,  A  read  i  i  oria. 

Hooenbaad,     G.     B.,  Sumatra;    Alexander 

Boei  -i  in  ad.  1 7,  Amsterdam. 
How  kBD,  T.   C.   I.,  to  c/o  Rhodesian  Broken  Hill 

I  lev.  Co.,  Broken  Hill,  N.  Rhodesia. 
ls\\<~.    K.    McL,    Ifo    Rhodesia;    Consort    Mine 

Barberton. 
Laidler,  H.  J.,  to  Ivanhoe  Gold  Corporation,  Ltd., 

i:  mlder,  \V.   \ list ralia. 
I.i  \.  .1  .  I  o  Germisl  in  ;  Sub-Nigel,   Ltd.,  P.<  I 

Nigel. 
Mackesy,  W.,  to  Cam  &  Motoi    Mine,  Eiffel  Plate, 

Rhodesia. 
Mi  Mu. i  w.  ii  C,  to25,   Floss  Street,  Kensington, 

Johaunesbui  j. 
N    n  roN,  S  .     ■■  Johannesburg;  Crown  Mines,  Ltd., 

P  ii    Box  102,  Crown  Mines. 
Nichoi  \-.  D.,  toCity  1 p,   Ltd.,   P.O.  Box  1411, 

Johannesburg. 
SORMAND,    J.    N  .   l/o  Rhodesia;   Orchard  Siding, 

i  ,i|i"  Province. 
\,,i.  i  ii,    \\     .1     i:  .    l/o   Germiston  ;  Moddei 

I..  ..'.-  ;  P.O.  Box  326,  Benoni. 
Reyrrsbach,    I..,  to  29  >v   •'*".    Holborn   Viaduct, 

Londo 

Scotland  ;     16,    South    SI 

London,   E.C. 

Salkinson,   V.,  llo  Langlaagte  ;  GovernmentG.il 
.  P.O.  Box  ->,  Brakpan. 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
April   17th,  19 1 5. 

The  Ordinary  General  Meeting  of  the 
Societj  w.-is  held  in  the  South  African 
School  of  Mines  Building,  Johannesburg,  on 
Saturday,  April  17th,  1915,  Prof.  G.  H. 
Stanley  (President)  in  the  chair.  There 
were  alsi  i  present :  — 

2]  Members:  Prof.  J.  A.  Wilkinson, 
Prof.  J.  S.  Cellier,  Messrs.  J.  Gray,  John 
Watson,  H.  A.  White,  Dr.  W.  A.  Caldecott, 
W.  li.  Dowling,  A.  McA.  Johnston  (Mem- 
bers of  Council),  IT.  1!.  Adam,  -I.  A.  Camp- 
bell, IT.  M.  Dixon.  G.  Melvill,  H.  H.  Mor- 
rell,  1'.  T.  Morrisby,  S.  Newton,  E.  A. 
Osterloh,  W.  S.  V.  Price,  J.  F.  Pyles,  W. 
A.  C.  Tayler.  A.  Tliomas,  an, I  E.  M.  Wes- 
n  in. 

8  Associates  and  Students:  Messrs.  ().  A. 
Gerber,  J.  Gibson,  L.  D.  Hingle,  A.  King, 
A.  Milliken,  E.  Olsson,  W.  J.  Sutherland, 
and  W.   Waters. 

5  Visitors,  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

NEW    VILiMUERS. 

The  President:  I  think  this  is  lie  second 
occasion  on  record  on  which  we  have  to 
announce  that  there  are  no  members  up 
for  election;  consequently,  ii  is  nol  ueces 
sary    to    appoint    scrul  ineers.      Of    com   e, 

under     tl xceptional     conditions     under 

which  we  are  living  ai  present  il  is  not, 
perhaps,  matter  for  verj  great  wonder  that 
there  are  no  new  members;  but  1  hope  that 
all  present  members  will  do  their  best  to 
get  a  few  more  into  tin1  Society.  We  are 
losing  somewhat  heavily  by  resignations 
and,  unfortunately,  by  deaths:  and  we 
need  some  new  bli  lod,  too 


Mr.  E.  M.  Weston  (Member)  made  a 
suggestion  I"  the  Council  which  he  thought, 

it    carried    out.    would    mean    quite    a    later 
addition  to  the  membership. 

The  President  considered  it  would  lie 
rather  a  new  departure,  bul  promised  that 
it.  would  receive  the  consideration  of  the 
Council. 

( li.xi'.KAL  Business. 

QUESTIONS   AND   ANSWERS. 

The  President:  There  is  another  matter 
which  might  he  considered  now.  We  have 
had  a  letter  from  one  of  our  members  sug- 
gesting that  in  the  Journal  we  should  invite 
queries  to  be  sent  in  by  members,  which 
can  be  replied  to  through  the  Journal.  Tie 
Council  in  considering  the  matter  thought 
this  could  perhaps  he  dealt  with  at  the 
monthly  meetings;  and  it  was  decided  thai 
at  this  meeting  an  expression  of  opinion 
should  he  invited  from  members  to  ascer- 
tain whether  they  would  be  liloly  to  come 
forward  with  such  queries  and  discuss  them. 
lias  anyone  any  observations  to  offer'.' 

Mr.  John  Watson  (Member  of  Council): 
I  think  this  is  a  matter  which  might  he 
tried  again,  as  it  was  tried  one,-  Indole. 
( in e  sees  it  in  papers  ot  all  kinds,  in  connec- 
tion with  different  branches  of  Science. 
When  things  crop  up  in  the  course  of  the 
month  one  man  sits  down  and  writes  a 
question  about  it,  and  someone  else  who  has 
experience  answers  it  in  the  following  issue. 

The  President:  Our  previous  venture  in 
that  direction  was  through  the  Journal,  hut 
it  met  with  such  little  success  thai  it  was 
dropped.  The  proposal  now  is  that  il  migbl 
he   done  at    the   monthlx    meetings.     Then 

does   not    seem    to    he   am    -real    enthusiasm 

with   regard    to   il.     Has  ,m\    member  anj 
question    in   mind   at   present    that   he   would 
hie'   lii   |iut    to   the   meeting,  just   to  test    the 
possibilities'.1 
There  was  no  respi  >nsi 
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THE     R0BS0N-S  W.TI.i:     <■  \TI.     POU     • 
hl-(  II  VRGl  - 

Mr.   H.  A.  White     '•/ 
i  ■,!  ■    to    linn}: 

this    pati  i 
regulatii  model 

you  \\-.i  ■   i-  -inn'].-  enough 

in  explain  itself,  and   I  draw  your  attention 
to  ill-   springs   For 

i    dose   "It    a 
readily 


sand  return  cones.     Personally,  I  I; 
one  under  observation  for   In  niont 
primary   i \i  1  >•  ■  cones  with   feed   up  to 
from  the  battery.      It  lias  given  no  trouble 
whatever,  and  usual 

cjate     regulator.     It     has     give  n     mo 
pleasure  to  bring  I  your  notice, 

because  it  appears  to  be  simple  and  effici- 
ent, bul  I  am  no(  responsible  for  the  inven- 
tion and  have  no  interest  whatever  in  its 
exploitation. 


&IQE    ELtVATIOH 


•-lii  i-  Patent  Improve ills  in  means  for 

foi  I  -c  in  i  lie  Treat  meat  ol  Sandu 


I5e 


ilatuis  Pei  d  ol  Coi  i  ■ 


adjustable    bj    mi  ana   ol    the    bolts   shown. 
The  paramoui 

in, Mil   ai  w  itli   w  hich  ll 

sinii  ll" 

feed   chute   maj    easily 

bottom  plati    to  guid     Lin    undi  rrlow  to  thi 

tube  entrance  or 

1  am  informed   thai    th  now   in 

use   [or  safety    com  oes  and   fine 


II  VKOES  1\ 

I'.v     \\        I,'       DoWMXii       Piisl    ' 


KE  ill    SCOOP  1)1! 
I  i  HE-MILL 


nisi  i  --Ion. 
Mr.     W.     R.     Dowling      / 
introduced  h 

the  Journal  for  March,  and  pointed  nu(  that 
a    i\  pi  graphical    ern  r  lui  d  in    hi* 


April  191.' 


«.  /'■  irlint)      77,.    /',,  nf  Sec 


in  Tub,    Mills. 


23." 


paper  on  page  219,  in  the  sec  >nd  paragraph, 
where  "  Comparison  of  Trial*  Nos.  1  and  2, 
etc."  should  read  "Comparison  of  Trials 
\   s.   i  and  ii,' '  etc. 

Mr.  H.  A.  White  V 
I  shotilil  lik.  lei  pn  |"  -if  ii  i'cr\  lteart\  vote 
.i  thanks  to  Mr.  ]  h>\\  liny  F<  i  his  papei .  in 
which  1  .iiii  sure  you  will  all  join  mi 
It  is  just  nine  years  ago  that  the  author 
of  this  latest  paper  on  tube-mill  practice 
read  before  this  Societj  the  first  paper*  we 
hail  on  the  subject. 

I  am  inclined  to  think  thai  the  use  of 
s  ime  I.  .mi  oi  sci  u  in  discharge  w  ill  si  ion  be 
widely  extended  on  the  Witwatersrand,  and 
the  time  is  therefore  opportune  For  n  lull 
discussion  oi   tin    subject. 

It  n  ill  bi  noted  that  the  authi  r  la}  s  most 
stress  on  t  he  increased  capacity  i  Ffecl . 
which  is  so  marked  as  to  be  indisputable, 
but  I  believe  that  the  smaller  i: 
-i:  m  ii  in  meeham:  al  efh:  lency  I  ti  ms  of  -  30 
produced  per '2-4  hours  per  11.1'  i,  more  sug- 
gested than  proved  by  bis  experiments  will 
nd  to  be  ven  real  in  practice  where 
each  tube  thus  its  own  work,  without  re- 
ceiving an  unfair  proportion  of  the  returns 
From  other  mills. 

Beside  the  obvious  m  cessitj    for  increase 
in    motor    power    provided,    special    stress 
should  be  laid  m>,  i    the  necessity    i  i  ensur- 
ing that   the  pulp  cannot  run  back  into  the 
tube  and  so  part  ly  i  r  ent  irelj    ueg  itive  the 
effeel  '  t  the  scci  p,  and  this  is  done  in  the 
simple  arrangement   shown   in  the  author's 
plan.      It    will    be    ni  tieed    thai    the   author 
ugg   -i  -    the    practical    limit-    i  I    effect  h  e 
liameter  .it  "2-1  in.  with  a  feed  oi  400 
i    day.      Now  ,    1   do  n<  it    t  hink   these 
limits    represent    what    we    ran;     ultimat    Ij 
look   Forward   to,    in  r  are   thej    rigidly  fixed 
when    the   different   conditions   on    different 
mines  are  borne  in  view.     Obviously,  if  we 
could  use  cheaper    or    more    indestructible 
ii  r  our  t  uhe-mills  and  at    the   same 
time  make  the  small  alterations  required  to 
ensure  an  abundant  supp  suitable 

For  use  as  pebbles,  we  should  be  able  to 
realize  the  highest  results  shown  in 
■  ni)    oi    the   experiments   quoted,   and    1    do 

w  why  the  present   figu 
suitabli    tonnage   feed  might   no1    largely    be 
exceeded,   when    ii    might     be     Fi  und      a<  it 
profitable   to  use  a    larger  scoop  as   is  indi- 
cated i  lieorel  ically. 

It  n i ii_ 1 1 1  be  pointed  out  that  the  actual 
level  tn  which  the  semi-liquid  pulp  is  re- 
duced,   oi    the    average,    through    the    mill 

-.  .     i  [.,  ,,,..-       a   . 


with  the  24  in.  scoop  experimented  with, 
cannot  certainly  be  known,  nor  is  it  possi- 
ble to  suggest  any  method  by  which  this 
could    easily    and    certainly    be 

met  king  c.  ul  I  be  done  b; 
pint;  in..  Feed  and  the  tube-mill  simultane- 
ously, measuring  excess  c  utllow  il  any,  and 
calculating  From  pebbles  measured  al  rest, 
and  the  other  dat  i  required.  I  do  not 
ite  that  much  difference  would  be 
found  in  level  of  pulp  at  inlet  and  outlet  oi 
mill,  though  I  have  seen  drawings  which 
suggest  thai  the  draughtsman  believed  there 
would  1>.'  a  continuous  slope  from  the  lip 
oi  inlet  tube  to  the  outside  holes  ot  the 
sci  '  p    dischai  ge    screen         Considei  ing    the 

i  i  ii  i  the  spla-h,  it  is  possible  that  the 
pulp  level  is  even  lower  than  the  effective 
scoop  diameter  would  indicate. 

It  is  interesting  to  watch  the  very  simple 
and  reliable  arrangement  for  feeding  peb- 
bles at  the  Robinson  Deep,  which  was  re- 
let rod  to  in  the  paper,  and  the  conclusion 
may  be  drawn  thai  the  difficulty  oi  feeding 
the  large  amount  of  rock  required  for  this 
purpose  will  not  stand  in  the  way  of  any 
future  advance. 

It  has  been  suggested  thai  one  difficulty 
in  the  wa\  oi  the  scoop  discharge  is  the 
impossibility  ot  getting  at  the  screen  with 
i.uU  to  (dear  it  in  ease  oi  choke,  but  in 
practice  it  is  found  that  the  increased  dis- 
charge area  nude  possible  practically 
ensures  freedom  from  choking  in  the 
absence  of  very  gross  overloading,  and  in 
thai  ease  the  mere  stoppage  oi  the  tube  for 
possible  time  cle  irs  the  sci-. .en 
!■'  i  t hose  who  imagine  t hej  can 
exactly  determine  the  tube  load  lo  passing 
a  thin  iron  rod  through  the  screen  at  the 
discharge  end  oi  the  tube  there  is  certainly 
a  drawback',  but,  as  the  author  points  out, 
"  the  wattmeter  is  realh  the  best  guide 
for  maintaining  a  uniform  pebble  load  ", 
and  most  tulie-mills  are  provided  with  the 
-  ir\    equipment   for  this  pur] 

Mr.  A.  J.  Herald  (Member):  The  author 
has  referred  in  his  paper  to  the  wear  of 
t  ube-mill  liners,  and  as  I  k  ibe-mill  - 

i al    the    Witwatersrand    f< ir    recrush  i 

rtion    '  i    the   stamp-mill   product 

has    m  ,\\    keen    pracl  is  id    ti  i    a    good    many 
years,    it    maj    be   mi  ei  est  u\'j   to   re\  ie\i    t  he 
\  arious    kinds    oi    linei  3    uli  ich    ha  • 
used  or  suggest  'I 

The    I. illowing    is    a    list    oi    some    of    i he 
t  ul  e-inill    liners    which     Im  .       been    '  it  her 
im  ipi  -i  .1    or   tried    by    \  arii  ius 
different    times:  — 


77,.  y„ 
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i  aate  taper 
bars  on   edge  and   flal    iroi  I    longi- 

tudinally inside  the  shell. 

'  i    and    i  ipi 
circumferentially. 

:;.  Wi  in   i  ipi  red   sti  side  by 

side  longitudinally. 

1 1  Two  u'lin  steel  bars,  n 
for  new  flat  bars  between  new 
bars,  to  ensure  retenl  ii  m  i  i   pehbli 

I.", i   Worn    ■ 
tapered  bai  I   -lip  "I 

load 

I  bars  sei  upon  narrow  or  wide 
lim  i-  |> 

iTi  Spiral  ribs. 

-    Cast  ed  to  suit  t  he 

sin  II  ,.t  'lie  mill,  u  ith  longitudinal  i 
i  he  segments  being  l>.  ilti 

for  holding  I  upi  red  -I  el  bars 
s,-i  longitudinalh  in  position,  such  ;is 
chucks,  slotted  circumferential  rings,  etc. 

In     I  linl    liner  w  ith.  s  -  r   rails 

between  each  row  or  more  of  flinl  blocics. 
1 1 1 1  Steel  ill,  lining  with   t uli,   mill   peh- 

i  I,,  i w  een  \ .  1 1  ica  I  steel  bai  9 
(12)   Wide   m.uiL    i  '   circumfi  ren- 

I  i;,l   rii 

l;.      /',  /      Linn  I        Discardi  d 

scrap,   such   as  drill   ends,    ?teel   bars,   ru  ils, 
worn   ta]>ered   bars,  and  grizzley  bai 
fill  into  lengths  and  set  vertically  in 
<,l   cemenl    concrete.      The   lengths  ol    steel 
i        (1  thai  each  length  forn 
peg    ;ii    the    required    distani 

■  -  ■    I '  i 

to  I,, | .1   1 

crete    blocks,   i  .    packi  il    closi  l\    iii    i  i  mi  nt 
in,  irtar. 

,  jrni 

I)  Other  ii  t  on  end 

in  concrete  blocks. 

(5)   Rails    i-ui    mi  lengths    nnd 

sei    vertically    in  cemenl    mortar  (Eng.   and 
Win,  ./,,,, ,.,,.//.  January  30,   191 

<      Blocl,        ill   Imported  silex  and   local 
flinl  or  chert  bli  >c 

2     Rloi  i        '. .  or  stei  1  or  iri  ■  ■ 

s.-t    ill    COI 

■  to  -mi  ibl 
si   longit udinally  in  concrete  blocl 

i  1 |   Light     iron    cast  iped    to    the 

i    i  In-    mill    and    ,li\  i,l,  ,1    mi 
compartments,    which   may    or  may    not    he 
lill,  il  in,  u  ii  Ii  pebbles  embedded  in  ci 

•",    Trucl     \\  I Is   embedded 

in   tube-mill  or    made    mi,,    i 
placing  in  tube-mill, 


•  ese  or  other  hard  steel  plates 
tube-mill. 
7     Cast     iron    blocks    with    longitudinal 
■ 

•  ubber  and  corundum  b 
No  iln iii, t.  members  can  recall  other  forms 
nt    liners   which    ai  :    in   the 

above    I 

ded. 
the    introduet  ion    «,l    tu 
i:,,|i|  ore  l  iv.im,  ni   a  soon  bee 

obtain  maximum  the  lin- 

ing had  to  give  long  life,  pr<  vent  slip 

load,    take    up    u    small    amount    "I 
space  in  the  mill. 

per  tun  nt  sand  crushed  during  its  life.     It 
i-  generally   admitted  tb  gitudinal 

tapered   rib  liner,  whicii   is  in  common  use 
<ni  tin-  Rand  in  vai 

tion  in  nil  these  respects,  although   its  first 
cost    is  high. 

Ii  will  be  seen  from  the  above  list  thai 
main  attempts  have  been  made  in  utilise 
some  portion  • 

iron  and  steel  which  ai  n  lying 

around   the  surface   works    oi    the    mines. 
s,  \ ,  ra]  of  tl  -  ,,l  ntilisiiiL 

nnection    with    the 
further  use  <  I   worn   burs  from  the  longitu- 
dinal   tapered    rib   liner   have   1,,',  u   used   by 
i  Ii,'  writi  r  foi   -'  >me  t  ime,  and  promi 
suits   have   been   obtained.     The    writer   is 

now  als insidering  the  utilization  ■ 

mills. 
Another  method  which  may  be  oi  interest . 
not   ol    prime    importance   owing   to 
limited  supph 

type,  and  was  designed  by  the  w  i  I 
ci  iiijuncl  i,  ,ii  ">  it  Ii  \li  I;  Moi 
mason  of  the  Knigl  I  -  I  »ei  p.  Ltd  The 
material  used  in  this  particular  case  was 
the  shanks  from  broken  or  worn-oul  battery 
shoe6.  These  were  partially  embedded  iu 
cemenl  mortar,  each  shank  being  made  into 
one  block  and  the  blocks  buill  into  the  tube- 
mill.  The  wooden  moulds  used  for  making 
ii.  and  I  in.  deep, 
slightly    nam  p    than 

the  bottom  so  as  to  suil  the  cylindrical  shell 
mill,      \   shoi    shank   was  placed   in 
ulil   and    the   space    round    filled    in 
w  ith    cm.  i  i     ii,.  i  i.i      The    blocks    were 
allowed  t"  harden  and  then  stored  away   for 

three  or  four  weeks  in  .-,  ,    .,1  pli to  In-- 

come  thoroughly  set.  might  be 

similarly    used,    bul    bein 
they  probably    would  not   -i\. 

In  the  first  experiment .  a  tube- 

mill  was  fitted  w  ith  th<  -  Itcrnnte 
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tapered  ami  flat  bars  set  longitudinally  be- 
ing used  in  the  remaining  portion.  In  build- 
ing in  tin-  blocks  the  method  adopted  was 
mUCh  the  same  as  that  used  in  building  in 
a  Hun  liner,  each  successive  vow  breaking 
joint,  with  the  previous  row,  si  i  that  a  tew 
blocks  had  to  he  used  which  were  only  halt 

as  long  as  tile  shue  shank  blocks.  The  whole 
was*  built  in  with  cement  mortar  and  set 
Under  steam  for  eight  hours.  To  protect 
the  l.ist  ring  of  blocks  which  would  other- 
wise have  been  in  contact  with  tie-  rib  lin- 
ing, .1  white  iron  ring  in  three  sections 
was   fitted   in,   the  depth  of  the   ring    being 

the  sane-  a-  the  blocks,  namely,  -1   in.      Shoe 

shanks  break  off  irregularly,  so  that  the 
dimensions  of  those  used  varied  in  length 
from  .r>  in.  tu  (i  in.,  and  in  diameter  at  the 
base  from  11  in.  to  ~>-h  in.  The  diameter  at 
the  top  was  in  all  cases  3|  in.  It  will  be 
seen  from  the  above  dimensions  that  that 
part  of  tlie  shank  which  projected  above  the 
Cement  varied  from  1  in.  tu  "2  in.  ;  the  dis- 
tance between  shoe  shanks  varied  from  "2 
in.  to  2f  in.  at  the  top,  and  was  about  U 
in    at  the  bottom. 

The  lining  was  examined  after  the  tube- 
mill  had  been  running  12  hours.  Tie- 
cement  mortar  was  seen  to  be  wearing  fast, 
a  slight  packing  oi  pebbles  between  the  shoe 
shanks  had  taken  place  and  tie-  pebbli  S 
were  in  good  condition  (well  rounded). 
After  running  48  hours  longer  the  lining  was 
again  examined,  and  it  was  found  thai  a 
complete  packing  of  pebbles  between  the 
-ho.-  shanks  had  taken  place.  Tin--  liner 
has  now  been  running  90  da\s,  and  lias 
given  satisfactory  results.  It  has  been  ex- 
attuned  frequently  during  that  time  and  the 
packing  of  pebbles  has  alwrays  been  found 
to  be  complete,  ami  the  pebbles  exception- 
ally well  rounded. 

It  is  rather  premature  to  give  cost  figures, 
because  the  cost  of  a  tube-mill  liner  should 
be  calculated  per  ton  of  sand  crushed  so  that 
it  may  be  comparable  with  that  for  other 
linings  and  again  the  cost  of  producing  the 
first  lining  of  the  above  type  would  be 
greater  than  for  subsequent  productions 
probably  on  a  larger  scale.  The  total  cost, 
however,  of  making  the  necessarj  number 
of  blocks  and  installing  them  in  the  two- 
thirds  section  of  a  tube-mill  of  dim 
18  ft.  8  in.  x  1  ft.  (i  in.,  was   E35  2s.  6d. 

The  weak-  point  in  this  type  of  liner  will 
probably  be  found  to  be  the  last  inch  or 
inch-and-halt  of  tin-  cement  mortar.  When 
the  lining  lias  been  worn  down  to  that  ex- 
tent the  packing  of  pebbles  will  cease  and 


the  cement  will  wea i'  avaj  so  last  that  the 
whole  liner  may  collapse  suddenly.  To  tr\ 
to  overcome  this  anticipated  difficulty,  an 
other  liner  is  being  made  with  a  washer 
round  the  base  of  the  shank  to  fit  against 
tie-  shell  of  the  mill. 

Dr.    W.    A.    Caldecott    (Past-President) 

In  Connection  with  the  ample  sand  feed  !•■ 
tube-mills  advocated  by  the  author,  the 
question  of  dimensions  of  mill  is  of  course 
involved,  since  smaller  mills  naturally  re- 
quire a  smaller  sand  feed  than  do  larger 
ones.  1  am  not  aware  of  mills  longer  than 
22  tt.  being  used  on  the  Rand,  though 
shorter  ones  are  not  uncommon.  These 
latter  ale  either  the  ordinary  ">A  ft.  X  22  ft. 
mill  shortened  internally  by  means  of  a  per- 
forated partition  or  false  end  inside  the 
shell,  thus  leaving  a  chamber  at  the  outlet 
end  of  the  mill,  or  are  originally  made  with 
shorter  shells.  In  the  former  case,  the 
shortening  may  be  done  in  order  to  conform 
to  the  limited  power  of  a  motor  already 
installed,  especially  when  a  scoop  dis- 
charge is  employed,  or  because  the  limited 
sand  feed  given  cannot  fully  utilize  the  fall- 
ing pebbles  near  tic  discharge  end  of  the 
full  length  mill.  In  sonic  tube-mills  a  re- 
duction of  length  by  one-fifth  has  been 
accompanied  bj  increasing  the  shell  diam- 
eter to  6  ft.  Since  increased  diameter 
involves  fewer  revolutions  per  minute,  and 
consequently  fewer  drops  of  each  pebble, 
the  advantages  gained  in  ordinary  practici 
by  this  design  are  not  obvious.  Short  tube- 
mills  appear  to  have  originated  in  Western 
Australia,  where  all-sliming  of  ore  is  com- 
monly practised,  with  concurrent  relativelj 
fine  tube-mill  Eeed.  Under  these  conditions 
it  may  be  difficult  to  feed  a  sufficient!}  large 
tonnage  of  sand  to  ensure  ample  over-size 
particles  near  the  discharge  end  of  a  long 
tube-mill,  and  the  use  of  short  tube-mills 
ma-)  ho  desirable  in  such  cases.  Under  any 
conditions  the  feed  tonnage  requisite  is 
affected  by  the  coarseness  of  the  feed,  since 
the  greater  the  percentage  ami  the  size  of 
coarse  particles  in  the  feed  the  less  tonnagi 
is  required  to  usefully  employ  all  the  peb- 
bles in  the  mill,  and  vice  versa.  In  other 
words,  th..  coarser  the  battery  screen  pulp 
or  the  final  tailing  pulp,  the  smaller  tin 
ti'.'d  tonnage  required,  as  compared  with 
line  batterj  screen  pulp  or  tine  tailing  pulp, 
ruder  similar  local  conditions  of  crushing 
lo  sand  and  slime,  short  mills  without  iu- 
crea  se  of  diameter  require  a  larger  number 
to  be   installed  to  obtain  the  same  crushing 
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capacity,   thus  contravening    the    d 

nditure, 
ince,   and  operating   cost    by 
w  and  as  large  units  as  may  be  prac- 

h  case.     Even  as  regai  I 
II    it. i  tube-mills,   reeenl    in 
linns  in  Mej  lown  that  "  with  a 

ng,   elevating 
and   cla 

racy.      With    a 
medium  was  reduced 

to  97  cents.     Now  .  with  a  heavy    feed,  the 
has  dropped  to  »'"s  cents  per 
It   is,  •  conceivable  that  a  tube- 

mill  mi^'lit   be  designed  to  crush  tb 

ary  stamp  mill  ■  re  feed,  and  st ps  entirely 

might    I"'  done  by 
sufficiently  increasing  the  dian 
ensure  considerable  drop  -    pebbles, 

and   by   the  use  of  very    large  ore   p 
This  principle,  but  emploj  ing  steel 
place  "t  pebbles,  was  illustrated  in  the  late 
Giesecke    mill    trials,    which    demonstrated 

momic- 
ally    "ii   account    oi 

tee!  balls  employed. 
The    '  tons  ot       90  product  "  mi  a 
crushing 

mi  ei  .i i \  ••nt  •  mal  met  In  id,  but  can- 
not be  taken  to  express  the  whole  truth 
under  widely  differing  conditions,  since  the 
higher  the  percentage  ot  90  product  in  a 
l|i.  t he  smaller  the  average  size  of 
particle  passing  this  screen.  In  othi  r  words, 
two  products,  both  of  which  pass  a  90-mesh 
screen,  may  h  roportions  p..s^- 

inj:  a  200  mesh  screen,  w  hich 
to  say  ing  that  the  surfa 

than   in 
i  the  perci  i  I 

gold  lnt incre 

In    actual    practice    on    the    Rand,    the 

tubi   mill    classification 

i.  .1,1.'    . il    \ ery 

-ul.it. il 

m  itli     i be     nun 

mil  i  iil>.-  mills  •  | 
t he  tin.  i  i       ce  w  ith 

the    vah I    the    ore    milled    nt    il 

duction  plant 

Lishing,   which 
richer  ore    warrants   carrying    furthi 
poorer,    the    works   records   soon   show    the 
percentage  oi      90  product  in  the  final  tail- 
ing  pulp   required    to  obtain    I 


total  residue  value,  - 
per  ton. 

ot  deal  with  the 
of  amalgam   held   up   in    tube-mill    liners. 
Owing    t..    non-cylindrical    tube-mill 

Liner   bars   not    quite   straigh 
ices,    this    may    be    equivali  nt    to 
several  hundred  out 
tube-mill  with  ordinary  steel-rib  lim 

of  the  large  number  of  tube-mills 
now  in  •  i   the  loss  oi 

interest  on  gold  tlms  locked  tin  is  . 
able,    I"  luctuations    in    the 

monthly   gold   output    due    to    variable   ab- 
sorption "I  amalgam  or  i 
ing.     The  modern  s\  st<  m  •  t  elimii 
stamp-mill    plates    lias    naturally    it 
the  am.. unt  ..I  amalgam  tlms  held  up  owing 
to  the   richer   product    i  ntering   tube -milk?. 
Allow  ing  mere   to 

harden  well  before  use  i 

imalgam 
retained  therein,  l>ut  when  a  crushing  plant 
is  well  supplied  with  ore  time  is  not  usually 
available  to  allow  tube-mills  to  remain  long 

•  nit  i  it  act  i<  in  fi  ir  setl  I  h - 

portance  of  this  qui 

tion  tn  be  paid   t.>  it    for  some  time  past. 
and  in  time  it  is  probable  that  the  difficulty 
will   be  in  great   measure  overcome. 
The  President:   I  am  sure  you  will  agree 

is   paper  marks  a    very    notable  ad- 

n    tube-mill    practice,    an 
which  is  obviously  not  the  resull  <if  sudden 
inspiration,  but  of  i  •  ry  carefully 

•  I  and  carried  out  •  xperiments    Un- 
doubtedly the  experiments  sometimi 

ntment , 
but   the  experimenters  stuck  t 
result   i-  a  very   great  udvunci 
way   <il   tube-mill  capacity. 

I 
the  autln  ir,  and  I  am  sure  w  e  heart 


■ 


^    MEASURES  IN  THE   I  SE  OF 
EXPLOSIVES 

Ry    Wm.   < '  i  i.ii  s  dent) 

SSION. 

The  President:   I  Mr    Waters 

t.i   introduce    Mr.    Cullen's   paper,    I    would 

•    to   tell   you   that    Mr.    Colquhoun, 

Mr.   Cullen's  successor    at     tin      Dynamite 

Factory,  is  dow  n  n  ith  entei  i<-  f.  ver      I  in 

•  in    in    wishing   him   u 
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Mr.  W.  Waters  (Associatt  I:  briefly  intro- 
duced this  paper,  which  was  printed  in  the 
Journal  for  March. 

Mr.  W.  S.  V.  Price  (Member):  With  re- 
ference to  the  author's  remarks  regarding  a 
man  blasting  his  cut.  then  returning  I  i  the 
working  face  and  charging  and  blasting  the 
round  in  the  same  shift,  this  is  now  pro- 
hibited by  law.  So,  if  the  regulal  i< 
Eollowed,  that  cause  of  accidenl  will  bo 
stopped.  I  remember  a  case  of  a  miner 
who  had  blasted  his  cul  and  had  gone  back 
to  blast  the  round;  finding  the  cut  had  not 
come  away  well,  he  sent  his  white  helper 
to  the  box  for  more  gelatine.  On  his  way 
back  the  helper  heard  a  report,  and  being 
frightened,  ran  away  without  telling  any- 
one of  the  occurrence.  The  first  man  to 
find  it  out  was  the  night  shift  boss,  who 
found  the  man  blown  to  pieces.  It  was 
evident  that  as  all  the  other  holes  were 
mtaet.  the  miner  had  charged  the  hot  cut 
holes  with  gelatine.  Whenever  I  have  had 
to  blast  the  cut  and  return  to  blast  the 
round  I  have  invariably  flooded  with  water 

the  old  cut  holes  that    I  mighl    i d  to  re- 

blasl  .  and  left  them  until  the  last  to  be 
charged. 

I  have  often  thought  that  misfires  might 
be  caused  by  the  fulminate  in  the  detonators 
becoming  dam])  through  men  blowing  into 
them  to  remove  sawdust  that  could  not 
easily  be  shaken  out.  The  moisture  of  a 
man's  breath  may  at  any  rate  retard  the 
action  somewhat  and  so  cause  a  cut-off  or 
even  misfire. 

The  author  states  he  has  nevi  i  had  a  mis 
fire  or  a  partially  exploded  discharge.  I 
have  seen  several.  In  one  ease,  a  well 
drilled    cut,    where    the    holes    al    the    bacli 

sonverged  to  within  an  men  of  each  other, 
one  hole  misfired  and  the  gelatine  remained 
in  the  hole— a  very  marked  ease  of  insensi- 
ti\  eness.     In  ani  ither  case  1  saw   a  si  ick  oi 

gelal  ine  (the  maker's  name  I  will  n< 

tion) — the    primer   cartridge,    in    svhicb    the 

letonator  i  inbj    had  exploded,   shal  bering  the 
end  of  it   s,,  thai    it    resembled   in  shape  a 
pari  tally  opened  hand,  but  not  i    plod 
whole  charge. 

( 'utting-oui  shots.     The  author  app 
be  very  severe  on  any  one  putting  a  primi  t 
in  an\  where  but  at  t  he  top  oi    i  hole,  owing 
to  the  alleged  dang    i    i 
ignited.     If  a  man  can  aff<  ird  thi    bime    and 
'a  in  his  stope  1 1  blasl  <  mlj  I 

it  a  i  inie,  which  is  the  ease  i  m  some  proper- 
ties, the  primer  at  the  h  p  is  quite  all  righl . 


for  there   is  no  da ager  <  i   a   cut  i iff ;  bul    it 
ground    \\  ith    tram  \  ers  e    parting 
planes,   say   in   a    drive,   and   the   primer   is 
put  in  last,  it  is  a  i     at  oils.     Per- 

sonally,  I  alwa ,\     i  a;    in j    piamer  in  about 

hi  middli  oi  a  hole;  and  if  a  good  fuse  is 
used  and  the  fuse  is  greased,  there  is  always 
i  shall.,,  left  in  the  hole  to  keep  it 
damp,  for  I  only  blow  out  a  hole  suit" 
to  allow  the  first  cartridge  to  go  right  to  the 
back  of  the  hole.  1  consider  the  practice 
perfectly  sale,  and  I  have  certainly  found 
my  results  very  fair,  giving  good  footage  per 
round,  showing  that  the  detonation  was 
good.  1  note  the  author  does  not  agree  with 
of  dynamite  for  primers.     To  save 

spi  use  on  one  mine  where  I  worked  we 
were  ordered  to  use  dynamite  primers,  as 
it  was  claimed  that  the  force  of  the  explo- 
sion was  transmitted  more  quickly  through 
the  whole  length  of  the  charge,  and  the 
ce  between  the  east  of  a  gelatine  and 
a  dynamite  primer  was  saved.  1  was  con- 
tracting, so  oi  course  was  trying  to  save, 
if  possible;  but  all  I  made  out  of  it  was  a 
headache  through  handling  the  stuff,  as  I 
found  that  the  usual  amount  of  gelatine  had 
to  be  used  to  get  the  same  result.  I  quite 
h  it  No.  8  detonators  should  be  used 
in  all  cases,  as  thej  give  much  better  re- 
sults ;  but,  unforl  unati  ly,  n  <  eannol  always 
obtain  them. 

The  author  mentions  men  breaking  a 
stick  ot  gelatine  across  the  middle  when 
a  hole.  When  I  am  charging  up, 
and  the  hole  is  getting  too  big  for  the  size 
of  the  gelatine  (for  the  hole  decreases  in 
size  as  it  goes  in)  I  twist  the  stick  of  gela- 
tine   longitudinally,  then  when  the  gelatine 

-  gentlj  pressed  home,  keeping  a  little 
weight  on  the  tamping  stick,  I  give  that  a 
slight  turn  m  the  same  direction,  which  fills 
up  the  hole  and  expels  the  air.  Here,  again, 
a    little    sludge    helps    to    fill    up    any    spaces 

that   may  have  been  left  in  the  hole. 

Mr.  E.  M.  Weston  (Member):  Mr.  Cul- 
len's  paper  interested  me  because,  as  a 
of  fact,  I  had  been  writing  some- 
thing  a  hunt  the  same  subject  myself.  Mr. 
Cullen  omitted,  1  think,  to  mention  bad 
crimping  causinj  mi  fires;  hut  on  the  band 
to-day  one  is  very  often  supplied  with  most 

al inable  crimpers.      I  had  quite  a  collec- 

b  idly  crimped  detonators  thai  I  pick 
ed  up  anion-  i  [,,.  gelal  ini  .  or  which  I  had 
given  to  me  during  di  \  elopmenl  w  ork. 
This  is  quite  s  uoticeable  cause  of  misfires. 
["he  ten    practically 
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t    is   impossible   for 
the    charge    to    burn    down    and    ignite    the 

thai   Mr.  Cullen  is  just  o  little  dis- 
ci about  ■  i<  cti  ic  blasting.     One  does 
not    like  to  say  :   "  I   told  you  so  ";   bul    I 
did  try  to  warn  people  verj   carefullj   about 
the  danj  ray  currents.      I  « 

told   it   h  as  quil possible  thi 

;.il  current    could   possiblj    cause  an 
accideni .  I  al 

caused  il  would  nol  be  jus!  one  hole  that 
bul  mj  phrase  was:  "  \  regu- 
nent  would  I       :au      I  1  do 

n<  it  s;iy  I  thought  ot  the  i  xacl  manner  in 
which  the  particular  stray  currenl  was  to 
be  introduced;  bul  we  know,  during  shaft 
sinking,  lightning  discharges  did,  on  two 
occasioi  most     lamentable    acci- 

nd  I  am  still  sun    it  might  ah 
in  the  other  ways  that    I  mentioned.     I  do 
not  think,  « ith  the  das-  of  labour  we  have 
led  ric  blast  ing  i-   ;  >r  desir 

able.     It    i-  rather  instructive  to  learn  how 
ng  burnt  in  the  "  elec- 
tric    lilast  illg   "    in  :: 

I   should   like  to  ask  the  author  il  he  has 
an\   objection  to  the  practice  ol  tearing  off 
ot   the  cartridges, 
so  iha;  the  gelatine  touches  throughout   the 
i  i.i -.,  -  told  that  the  wave 
oi   detonation    is    liable   to    be    reduced     in 
-  Is  along ;  that  anything 
interposed  between  the  cartridges  is  wrong. 
Well,  we  have,  even  under  the  best  circum- 
stances,   |th    in.    air  and    paper.     In    somi 

ded    that    tli 
might    be  torn  off. 

it    Mr.    Price 
.  t  he  last  cartridge 
t  hai  hi  I  la   much  ill' 

in  in  diametei  1 1  has  to  tit  into 
a  circulu  i  lioli  I  in.  or  2  in.  in  diameter 
i  cuts  with 

a    knife    into     u  that     it 

collapses  and  lills  «  it  h  t  he  use 

of  less  forci        l     d   like  to  know  what 

the  opinion  •  on  that   prac- 

r  he  considers  it   allov 
I  belii  a  h  rappers  are  quit 

ful,  and  r  to  pick 

out    fragments  ol   i  blasting, 

ms  that   frozen  gelat  ine  is 
ni  it  fi  iund  on  t  he  Rund.    I  ha  \ 
t  ine  to  freeze  in  the  ma{  the  Rand 

:  he  \\  inter  months,  and   ho 
had    to   thaw    it    Im|.  ire    using    it .   especially 
during  shaft  sinking,  when  gelatin* 


be  brought   up  in  sacks  rather  wet  and  put 
in  the  magazine.     It  si  ems  I  ither 

more  easily  I 

I  do  not  think  the  author,  or  Mr.   Price, 
has  dralt  with  what   I  consider  t' 

isfires  on  tin  Rand,  ai  I 
course,  because  ol  that,  one  of  the  greatest 
cans.-  ol  accidents.  It  is,  I  believe,  due 
mistaken  wish  to  economise,  and  this 
has  lead  to  the  increased  use  ol  cheap  fuse 
with  an  irregular  burning  rate,  although  Mi 
Cullen  says  that  the  fuse  on  the  Rand  is 
generallj    §  >w    supplied 

development     work     which    has    a    marked 
burning  rate  ol  -11  to  ll11  seconds  per  ■ 
A  fuse  like  that  is  absolutely,  in  m\  opinion, 
unsuitable    I   r    development    work    on    the 

Kami    at    all         Such    fuSI      is,    s'\  . 

use,    whereas   b\    pa\  ing   anot  hi  r    M 


•    End 

fuse  with  a  regular  burn- 
i 
far  to  seek.     Turning  to  the  rough  sketch  of 
:i  development   end,  wi    see  that  taking  the 

hol.s    in    pairs    to    be    fired    in    rotation.    6V6H 

111  soli  ground  w  ith  onlj  one  easi  r  thei 
six  holes  to  bi   fired  in  rotat  ion  as  uun 
Now,   \\ it li   the   '»()    to     llt»    seconds 
assuming    we    find    a    very    much    smaller 
burning  rate  betwi  en  different 
coils  and   packets,   we   require,    in 

make   sure   that    the   holes   will   go  off   ill   prO- 
'.    do    Ui  it     t  Ills    w  ill    cause 

great    loss   and    probabh    also   misfii 

I 
tig  from,  sa\ .  I  in 
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■    m.  This  mi ans  that  at  the  I ime  tin   cuf 

g  i  -  off  X.i.  6  ii"l>'  has  unburnl  fuse  in  from 

2  tt.  t<>  3  ti.   Long.   It  there  are  more  holes 

and  easers   tin-   condition   is   worse.    1    have 

tried  to  show    what  this  means  by  drawing 

fuse  in  tlw  sketch.  It  is  this  protruding 

in1    fuse    that    gets   flit    off   and    is    tli,' 

more   misfires  on   the   Kami  than 

•nine  else.     Were  the  miner  given  fuse 

in-   iv aihl   depend   on    when    cut.    say,    with 

only     \     in.    difference    oi     length,    misfires 

would  nearly  disappear. 

Now,  we  understand  why  some  miners 
(nit  their  primers  at  tin-  bottom  oi  the  hole, 
a  practice  which  the  author  quite  rightly 
ron, I,. inns.  Mr.  Price  tells  us  he  puts  his 
primer  under  two  sticks.  This  is  hail,  be- 
causi  i  detonator  should  point  towards 
all  th.  charge,  not  away  from  any  of  it. 
I*!,-  .iocs  it  because  he  is  given  poor  fuse 
and  wishes  to  prevent  fuse  being  cut  off. 
i-ge  occupies  about  *2A  ft.  of  the  bot- 
tom ot  the  hole,  and,  as  he  admits,  it  is 
quite  unusual  to  get  •"•  tt.  of  the  mouth  of 
a  hole  cut  off  by  the  explosion  of  other 
holes,  so  that  if  the  fuse  is  burnt  well  down 
to  the  detonator  there  is  no  need  to  do 
this.  It,  however,  there  is  12  in.  or  is  in. 
unburnt  fuse  sticking  out.  it  is  cut  off  if 
only  1  tt.  or  2  tt.  (which  is  common)  of  the 
hole  is  blown  away. 

This  matter  is  costing  the  mines  thou- 
Is  ot  pounds,  the  miners  trouble  and 
loss,  and  1  believe  valuable  lives  also.  On 
a  mine  I  was  connected  with  we  realized 
this.  Tin-  manager  was  only  too  willing  to 
help,  and  the  men  only  too  willing  to  pay 
net-  penny  a  coil  for  good  fuse.  The  first 
act  of  a  new  manager,  w  it  I  unit  consulting  any 
ot  the  underground  officials,  was  to  make  an 
economy  by  buying  cheaper  fuse.  Fuse 
blasting  lias  gol  a  bad  name  and  been 
abused  by  advocates  ot  electric  blasting, 
-simply  because  the  miner  has  not  been  sup- 
plied  with  tin.'  bi  st  material  safety  and 
iiomj  demanded  he  should  he  supplied 
with.  Tin-  Industry  ha--.  1  am  glad  to 
adopted   my   suggestion   to  call   in   the   bio- 

pe    t locate    the    miner.       1    hope    they 

and  the  Governmenl  will  look  into  this  mat- 
also. 
Mr.   ( Jullen   refers   to  an  old  rovei 

^1    stirred    up    over    interrupted    charg   -    in 
Since   then    1    made   an   experimi  ni 
e  if  1  here  was  am  pereepi ible  weaken- 

wave   of  detonation    down    a    lone 

rge.      I   p] d   is  Jin.  sticks  of  Modder- 

fi  ) i t -  in   hi.  sting 

r>   tt.   and   6   ft.   long  dump.      1 


tore  off  the  paper  ends  oi  the  w  rappings  -■  ■ 

that  the  gelatine  was  continuous.  1  expect- 
ed from  what  I  had  read  that  the  crater 
formed  by  the  explosion  at  the  end  would 
he  much  smaller,  even  if  all  cartridges  were 
exploded.       The    result--    showed    a    crater   ol 

perfect  oval  form.  1  published  the  photo  in 
the  Engineering  and  Mining  Journal,  New 
Yorl;.  From  this  1  gathered  that  there  is 
no  perceptible  diminution  of  the  wave  in 
an\   charge  used  on  the   Rand  to-daj  . 

1  should  like  to  ask  Mr.  Cullen  what  is 
the  relative  strength  of  an  explosion  caused 
ii\  a  blow,  as  on  all  ainil.  compared  Willi 
that   caused    \>\    a    detonator. 

I  beg  to  thank  the  author  for  his  paper, 
which   can   only   do   good. 

Mr.  A.  McArthur  Johnston  (Past-Presi- 
dent): After  the  interesting  discussion  we 
bave  had,  ii  gives  me  verj  greai  pleasure 
to  move  a  vote  of  thanks  to  Mr.  Cullen  for 
his  excellent  paper.  Mr.  ( Jullen  has  been 
so  long  connected  with  the  use  of  explosives 
and  has  advocated  safetj  i  teasures  on  the 
Rand  so  strongly,  thai  1  think'  it  very  appro- 
priate lie  should  leave  us  with  this  paper  as 
a    little   memento  ol    hi--   work   here.     Verj 

t.'W      along     the     Keel     ha\e     helped     lliole     than 

Mr.  Cullen  has  to  encourage  miners  to  be 
more   careful  with   explosives;   both   by  his 

Words       lor   he    has   ui\.- m\     lectures  —  hy 

his    experiments    at    the    Factory,    and    also 
by  tie'  routine   work  which   he  and  h 
na  \  e   earned   i  >ut    on  our  mines. 

1   am   pleased   to  note  that    Mr.   Cullen   has 

managed  to  make  a  success  ol  the  "cheesa", 

or    riling    stick'.       1    am    only    S01TJ     that     Mr. 

Wat  re  ■•  as  no!  a  Me  to  bring  a  sample  here 
to  show  us.  Regarding  the  tests  lie  has 
mad:'  with  fuse,  1  think  Mr.  Weston  will 
agree   with    me   when    I    say   that    Mr.    Cullen 

must     have    used    an    extra     g I     fuse     for 

tests  he  carried  out. 
1  agree  with  Mr.  Cullen  when  he  says 
i  eat  it  is  difficult  to  realise  the  deti 
that  tale-  place  in  the  luse  covering.  If 
;  were  a1  all  possible,  I  should  very  much 
like  all  fuse  imported  into  this  countrj  to 
he  ii--., |  w  it  I.  iii  a  mi  inth.  1  i  hink  i  air  mines 
should   try   to  oht.-i  in    fuse    n  hieh    has   been 

-  .  r\     recent  h      imp.  irted,     and     net     caiTJ     a 

large  stocl  .  because  in  a  lew  months  the 
deterioration  is  verj  appreciable.      1  am  sure 

if  Mr.   Cullen   had   carried  out    tests  on    itises 

which  had  been  sis  or  12  months  in  the 
countrj   his  results  would  m  il   ha  \  .■  been  so 

al  l-iaeii  m . 


242 


April  I'M." 


Mr.   H.  A.  White 

]  should  lik(    ■  r  if  that 

deterioration    t<>    v  '■  I    takes 

place    insid                 ac-lined  □    which 

Mr.   A.   McArthur  Johnston 
i'es,   I  i  hint  it  d< 
I  lying  in 

I    found 

to    the 

qualitj  or  the  rubber 

Prof.    J.    Cellier 
Might    I    ask    whal  d       rioration 

Mr.    A.   McArthur   Johnston 

In   the 

l 

Prof.    J.    Cellier 

burning? 

Mr.    A.    McArthur  Johnston   (Past-Presi- 

■     i  \  I. .    I    \  i .  i 

Mr.  W.  Waters  Mr.  Weston 

ited   thai   the  regularity 
burning   rate  "I   safetj    fusi 
trolled   li.\    i  In-  cosl ,  and  I 
.   while  tin 
Mr     Weston    is   not   <  1 1 1  i  t  < 
in  his  .i  tested   fuse  rust 

to  be  mon  mrninj      peed   than 

If  this  prii 

ssarilj  control 
the  ri  peed 

1 1 M iii-  as  regular  as 

i  i ri    i  spi  nsive   article.      Regul 

,   Imi   oi 
skill    in    i 

ence    in   price  "I    fuse    i  I    bj    the 

■    rial.     H 
n  provi 

des  cause 
safety  fuse  in 

■ 
Regulations  ns   burning    I  -    limits 

,,i  '.in  to  1 1" 

Mr.   E.  M.  Weston     '/.  ml  U 

i     . 
Mr.    A.    McArthur  Johnston 


a    mo  rate  oi   burning  than   tin 

other. 

Mr.     E.     M.     Weston  Mr. 

Wati  i  e  iil.ii-  burning  speed  is 

a   matter  oi   skill   in   manufi  d    has 

price  paid.     All  I  ran 
usually   has  ti  i  pa\    for  skill 
in  manufacl  ure  r  quality. 

Mr.  Mc  Arthur  Johnst  oul  when 

-    found    thai    cln 
rr<  gular  bui 
I    1i;i\ e   tried   1 1 
kinds,  ml  miners 

tesl   1 1"  in.  and  for  tin  I 

I   consider  it   the  dutj 
in  prohibil  the  use  in  development  woi 
anj    fi  gular 

I  |       i   thai 

it  is  po  I  Ij   doii  j 

!    dustry     will     save     money, 

saved. 

Prof.    J.    Cellier 

>u  the  importance  <>l  this  sul 
both  a  welfare  and  economic  poinl  oi  \iew 
figures,     fi  ir    the     \  i  ar     1913, 

J_'i\<'ll. 

I  g(  ild   mill 

Killed.  Injured.     Total. 

808  2,1  05        2,813 

I  )u.    t.i  .'  cplosives        -'-  253             176 

total    27-6  12-6           16*9 
i 
Total  working   cosl 

Total  stores  purcha      I  E10, 579,712 

pur- 
chased 61,51 
I ' 
cosl  6-6 

I   14'8 

Regulal  ii  in   LOG  I  V,  il  is  .- 1 } > ) > 1 1 > •  - 

able   to   Rand   conditions,   appears  to  have 

>ll\    drawn    up    v 
mil\  ii         mi  aufacl  in''  d, 

.■mil    seems    i'  i    lm\ '  tten    --inc. 

I      V\  i    gold    mini 

no    ten    other    regulations    pul    together   s.. 
hut l\   broken  as  this  on<  :  in  fad 
,i  .|    see   it   i  ibsei  ved    mi 
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only     another     pn 


Now  Dig 

this 

nihil  employing  gelignite;  contain- 
_  -  me  35  oi  aon-plasl  ic  matei  ial, 
appears  to  be  no  necessitj  for  tying  on  the 
cartridge.  That  making  a  positive  connec- 
tion between  cartridge  and  detonator  mai 
provi    safer  ]  do  not  dispute     It  has, 

this  disadvantage,   that   primer-;  may 

stored   at   the   end  of  the  shift,   and  this 

•  i  V   pi  or   practice.        A   detonator   well 

pressed   home  in  a   hole  made  in  the  cart- 

ridgi    i':     a    slowly    tapering    stick — always 

carried    along    with    the    cartridges — gives 

quick  and  good  results   thai    fchi 
no  necessity  t<>  prime  cartridges  in  a  plaei 
■   than  at  the  hole  to  be  charged. 
Blowing  into  a  detonator  to  remove  saw- 
dust  i-.  as  Mr.  Price  points  out.  very  likely 
mpair  the  detonator,  not  s<,  much  from 
condensation  of  the  moisture  in   I 
as  from   the  danger  of  blowing  some  saliva 
into   tlie   detonator. 

advi  icates  <  >t  placing  prime] 
on  top  oi   the  charge  I  would  recom- 
mend the  reading  of  an  article  appearing  in 
to,     Mining    and   Engineering    World,    Julj 
25,  1914,  Vol  xli..   No.   4.  p^.   140,  and  re- 
ted    in    this    Journal,    Vol.    xv.,    X-     5, 
\o.  .   1914),  pp.   105-107. 
Iii  sinking  the  Witwatersrand  G.M.  O    's 
vertical  shafl   the  use  of  the  primer  b 
bottom   was   fully  justified,   a-  pointed  nut 
by' Sfr.  Hutton.*     Water  tamping  was  em- 
ployed,  thus  rendering   side-spitting  by  the 
fuse  almost  impossible.     In  sink  holes  there 
.-  n<    disadvantage  in  firing  the  charge  up- 
wards.    In  squaring  holes,   in  sinking,   the 
burden  is  not  so  large  as  to  prove  a  draw- 
-  direction  of  firing. 
!    lation   100    (22)   provides   that    "  No 
tan, |  rial  shall  be  inset  ted  between 

idges  ".     Whei  e   l<  rag   holes  are  drilled 
i     '-    known    that    Ion-     holes    are 
an  short  holes  on  account  i  ■ 
"  being  constant,  etc., — it  is  im- 
i    3sil  le  m  stoping  to  concentrate  the  whole 

the  base  ol  the  hi  le  6  ■ 
of    bull-ringing.        I  [ence    the    ins 
tamp  □    cartridges    1>>    the    n 

I  mini  rs  is  almost  universal.  For- 
tunately tor  the  miner  at  charging  up  time 
Mining  Inspectors  are  very  seldom  met 
with, 

\s  Mr.  Weston  point-,  out.  thi  re  are  many 

tonator-crimpers  in  use.     No  tool 

b    shows    the    least    tendency     to    cu1 

f    detonator    or    fuse — and     tin  se     ate 

i     Report,  I'M:,  pi  lo;. 


usually  the  variety  crimping  on  two  oppo 
sit.>  sides  only  instead  of  all  the  way  round 

-     should   lie   permitted  to   he   used.      '1'h,.   in- 
sertion  of  a    spiral   spring-   such,    tor  exam- 
ple,  as  is  seen   in  pruning-shears— b 
the    handles  of   a    crimper   would    add    verj 
Little  to  its  eosl  and  make  it   a    pleasure  i 
use  the  tool,   instead  of  the  labour  it   is  at 

p!  I    sent. 

Messis.   ("alien  ami  Waters  never  having 

a  misfire  or  a  partial  explosion  by  no  mean 

..a!  are  not  oi  fri  quenl 

occurrence,   owing,    in   many   eases,    to  the 

qualitj   ol  the  explosive  used.     It    is  to  1,, 

amed   that   they   employed   Moddei 
tein  explosives  and  Nobel's  fuse  and  detona- 
i  irs   mi   their  experiments.     The   latter  two 
are  probably  equalled,  hut  perhaps  not  ex- 
celled  by  any  varieties  used   here.      In   i 
fresh    condition    in   which    it    is   used    her,-, 
tlie  former  has  no  equal  for  either  sensitive 
ness  <t  plasticity,   both   s,,  welcome  to  the 
miner.      I   venture   to   state   that    if   all    thi 
explosives   used  on  these  fields  were  of  thi 

standard  w uld  confidently  expect 

to  see  explosives  accident-rates  decrease  by 
50  It  these  accident-rates  were  analysed 
according  to  makes  of  explosive — only  three 
ai,  iii  use  on  this  field — the  above  convic- 
tion, honestly  acquired  by  actual  experi- 
ence,  would  be  borne  out   by  statistics. 

Tm.  burning  speed  i  <i  fuse  is  defined  ly 
the  Explosives  Regulations,  Chapter  XIV.. 
L  (b) :  "   Ml  safetj   fuse  shall  burn  between 

limits  of  'til  seconds  and  llU  seconds  pel- 
yard,  and  must  burn  evenly  throughout  its. 
Length."  From  this  it  will  be  seen  that  thi 
rate  of  burning,  though  allowing,  as  Mr. 
Weston  points  out,  for  limits  varying  by 
some  20  \j  has  to  be  even  for  am  specific 
I.  and  unless  different  brands  are  mixed 
no  allowance  need  be  made  foi  this  com 
paratively  wide  divergence. 

The  President:  We  all  know  the  enthu- 
siasm  and   energy   with   which    Mr.    Cullen 

has  taken  up  this  subject  of  "  safety  first 
on  the  mines,  and  this  is  not  the  firsl  papi  i 
by  any  means  he  lias  read  to  this  end       He 
so  keeiiK   ,,n  the  matter,  that   I  know 

you  w  ill   be  interested  t,  i  hear  he  pri  ,|"  iSi 

have   this   paper   re-printed   and   circulated. 

lie    feels    that    tie:   class  ot    man    he    wants    t, 
g<  I     at        the    miller    who    Uses    the    explosives 

-    i,oi    see  our  Jov  i  nal  at   all,  and   hi 
therefore  propose,  to  have  his  paper  cireu- 
■  reach  him. 
\   rote  ol  thanks  1 1  Mr.  Cullen  was  cat 
ried  unanimi  msh . 
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NOTES     ON     THI".     DUST     ALLAYING 

PLANT    \T  THE  FERREIB  \   DEEP 

DUMP. 


Bead  „/   //,,    November  Met  ling,   1914.) 


Kv    S.   Xi.wtmn   i  Membi  r) 


Kl.li.v    In   DISI  USSION. 

Mr.  S.  Newton  (Member)  In  replj  to 
Mr.  II.  \.  White,  there  is  no  doubl  thai  the 
Ferreira  I  >.-•  p  dump  is  w .  II  -it  uated,  as 
i  Hers  alone  ili''  Booysens  Road  can  Bee 
what  lias  been  done  to  stop  the  dusl  nuis- 
ance.  Calcium  chloride  was  not  used  in 
our  first  expei  iments. 

As  ih.  re  seems  to  be  some  doubl   as  to 

the  hygroscopic  nature  ol   the  sail   used.   1 

should  III.-  to  poini  oul  I  hal  ii  is  well  known 

ndicate    moisture    in    the    atmosphere. 

I'll,'  common  sail  used  w^  not  analysed  to 

ertain    ivhal    pari icular  pari   ol    t he   salt 
irbed    the   moisture.       Mr.    White  also 
ra   to  details  ol   the  experiments  vi  b 
were  carried   out.     As  we   had   to  consider 
the  large  area  to  be   sprayed  and  the  pecu- 
liar nature   of   the   currenf    face,    from    an 
economical    view    point,    something    easily 
ined  in  large  quanl  it ies  and   n< »t   c* >b1  lj 
. 1 1 1  \  could  be  considered,  and  residue  slime 
;   banding   among   the   various  possi- 
bilities. 

Water  glass  and  magnesium  chloride  were 
found  to  be  too  costlj  and  difficult  of  appli- 
cation. 

Molasses  solution  was  no!  capable  oi  with- 
ding  the  tains. 

Cement  alone  as  an  emulsion  and  in  com- 
i.inat ion  w  itli  slime,  c< isl  tiK.  much. 

Waste  and  crude  oil  were  fairly  effective, 
I. ut  too  costly. 

Mr.  Moynihan  I  must  thanls  for  Ids  very 
encouraging   remarks. 

It  is  difficull  to  say  how  much  the  mines 
and  surrounding  districts  reallj  benefil  both 
as  regards  health  conditions  and  wear  and 
tear  on  machinery .       Tin    |  I   mix- 

ing a  certain  quantity  or  slime  residue  pulp 
with  each  truck  ol  sand  «as  found  to  cause 
the  truck  of  sand  to  become  verj  compact 
and  caused  ;    in  clearing  the  mass 

from  i la-  tri 

Mr     I ;     \|.    Weston   n  growing 

tation  on  the  dun  is  no  diffi- 

culty in  gettii  tal ion  to  grow   on  the 

flanks  ol  tic  dump  il  covered  "ltd  ash. 
1  '.ut  the  current  i  ipping  face  is  thi 

;  of  t he  nuisance,  and  unl il  t he  mini'  is 


finished  and  a  coating  of  ash   can   be 

(died,    no   vegetation   is   likely   to   -.'row. 

In  reply  to  Prof.  -T.  Collier,  1  am  .sorry 
I  cannot  give  tin-  exact  details  ol  all  the 
experiments  carried  out. 

\s   regards   ash,   of   which   large        ti 
tics  ware  lit  hand  in  years  past  ;  this  is  in,u 
not  so  plentiful  on  accounl  of  tin-  incroM 
employment  ol  electricity  as  driving  pooritei 
However,    ash    for  the    flanks  of   the   dump. 
if   available,    is    excellent.       Hut.    again, 

tin  current  tipping  face  which  cause-;  the 
dust  storms,  and  an  emulsion  of  some  kind 
seems  to  he  the  •  inly  prevental ive. 

Messrs.  Toombs  and  I-"..  H.  Johnson's 
valuable  contribution  on  the  details 
their  spraying  plant  on  the  East  Kami  l'r«. 
prietary  Mines  show  that  another  substam 
other  than  slime  and  brine  can  he  used  very 
effectively,  so  that  if  one  material  is  not  il 
hand  the  other  can  be  substituted. 

In  reply  to  our  Presidenl .  1  should  like 
t'i  say  that  aboul  12  years  ago  I  pro» 
from  Norfolk  some  of  the  marram  ^russ 
seed  from  where  it  is  grown  and  cultivated 
•  hi  the  sand  dunes.  Hut  il  did  not  with 
stand  the  aciditj  of  the  ilai,  iiUn| 

dumps. 

I    u  ish    to   t  hank    all   those    \\  ho   ha  \ti       OH 

il  to  tlie  discussion  ..ii  the  papi  r 


PERSISTENCE  OF  ORE   IN    DEPTH. 


]\\  T.  A.   Rickard,  M.lnsl  MM 


Printed  in  Journal,  Dec,  /''//  •  Jan.,  ftir,.) 


DIS(  i   3SI0N 

The  President:  This  pap.  r  Ii 

•  >t  discussion  before  the 
Institution  of  Mining  and  Metallurgy,  in 
Eacl  more  than  anj  paper  ol  recenl 
and  it  seems  rather  surprising  that  locally 
we  have  had  so  little  to  say  on  the  subject. 
We  will  print  in  the  Journal  a  resume*  "t 
th.  further  discussion  which  has  taken  place 
in  London  for  the  information  of  members. 

in-  Institution  of  Miming 
mill  Metallurgy,   London. 

lililli  Hi,    No.    124,   -Ian     1  I.    1915   (al 

Mr.   H.   F.   Marriott  did   not   pro] 

discussion    ol    Mr 
Rickard's  very  aide  paper,  alt  i 

I  mi.  s    1„  en    i  itherw  ise    he    would    ha  I 
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tempted  to  do  so.  His  present  purpose 
was  to  exhibil  a  diagram  which  he  thought 
would  be  found  of  considerable  interest,  and 
mati  ri  il  evidence  against  the  views  oJ  those 
who  claimed  that  the  Rand  was  one  oi  the 
instances  oi  decrease  in  value  in  depth.  It 
■  ni  the  portion  ol  the  Rand  repre- 
sented on  the  diagram  that  the  major  por- 
tion ni  the  gold  had  been  won,  and  also  to- 
daj  about  half  the  gold  was  still  being  won: 
therefore,  it  could  not  I"'  said  that  he  was 
unduly  selecting  any  section   ol   thi     I     ad 

Some  ol  the  freely  quoted  statement-  i li 

in  the  past  had  not  been  based  on  broad- 
cast <  '  idence  of  this  nature,  but  on  restrict- 
ed areas  that  had  been  unfortunate  from  the 
mmencement.  The  diagram  exhibit- 
ed showed  a   portion  of  the  Rand  about   8 

miles  long  and  "_'  mil<  -  -- 

A  general  man  of  the  Kand  on  the  same 
Scale    would    be    ahout    five    times   as    long    as 

the  one  n<>w  shown.  In  what  other  mining 
district  in  the  world  or  in  discussing  what 
other  vein  in  the  world  would  anyone,  who 
had  opened  out  1,000  tt.  alone  the  strike. 
go  down  only  5  ol  this  or  50  ft.,  and  then 
on  the  disclosures  of  that  50  tt.  decide 
whether  the  vein  was  deteriorating  or  not 
in  depth?     That  was  a  just  comparison,  and 

before  deciding  that  the  Hand  was  deterior- 
ating it  must  be  judged  in  the  same  n  ty 
as  ot  her  veins  in  the  world. 

He  would  point  out  a  fallacy  which  had 
taken  root  owing  to  the  nature  of  the  re- 
cords of  the  earlier  days.  The  early  pub- 
lished results  were  obtained  out  ol  a  boil  1 
-"•il  ol  the  reef  deposit,  and  the  gold  con- 
tents were  recorded  in  assaj  value  over  the 
Veet  width.  Latterh  the  gold  contents  had 
been  recorded  over  the  si  iping  widths. 
Tins,-  wen-  wider  than  the  reef  widths  sam- 
pled, so  that  in  comparing  the  successive 
figuri  s  in  annual  reports  :  a  insiderable 
difference  was  noted  in  the  new  exposures, 
whereas  on  tin  sami  basis  it  might  be  of 
the  sana:-  value  as  formerly. 

He  then  proceeded  to  describe  the  scheme 
•of  the  diagram,  and  pointed  out  how  clearly 
it  demonstrated  the  continuity  of  gold  eon- 
tents  in  the  lower  portions  ol  the  mining 
area  as  compared  with  th(  reo  ird 
upper  levels. 

He  would  pi  lint  out  a  very  int  i  i 
piece  of  evidence  afforded  by  the  map.  The 
mine  indicated,  when  1,000  ft.  deep,  was 
very  rich,  and  the  adjoining  mine  was  also 
ig  in  its  results.  Afterwards  both 
mines  fell  on  very  bad  days,  and. 
promptly,   that    part   ot    the    Rand   was  de- 


clared to  be  dei  value  iii  deptl  . 

and   the   whole   industry   was   sad, lied   with 
this  opinion.     Later  on,  on  further  develop- 
ment at  depth,  the  first  opened  out  a 
deposit  of  extraordinarily   rich  ore. 

The  mine  next  below  it  was  then  opened 
up.  \  continuation  of  the  rich  ore  was 
proved,  and  the  Rand  was  saved  again. 
Then  the  lower  mine  became  poorer.  It 
was  a  most  depressing  mine.  But  they 
went  on  in  spite  of  difficulties,  and  at  still 
greater  depth  had  come  into  another  /one  of 
excellent  ore.  and  now  the  deepesl  wot  ring  - 
had  shown  the  richest  ore  yet  found  in  the 
mine.  In  the  meantime,  the  adjoining 
mine  hail  also  got  out  of  its  poor  zone  in 
the  upper  levels,  and  now,  at  the  greater 
depth,   was  in  the  height  of  its  prosperity. 

There  was  another  point  of  interest  to 
mention.  It  would  he  seen  that  one  rich 
section,  which  occupied  a  large  tract  of 
country  in  the  lower  levels,  was  only  indi- 
cated on  the  outcrop  at  one  spot,  and  that 
between  winkings  of  distinctly  poorer  grade. 
If  those  who  took  the  risks  and  did  the  work 
on  the  Hand  had  been  influenced  by  those 
who  preached  deterioration,  one  of  the  most 
important  sections  of  the  Hand  might  never 
have   been  opened  up. 

Mr.  S.  J.  Truscott  said  that  with  improve- 
ments in  pumping  and  hoisting,  mining  had 
been  able  to  reach  to  great  depths,  and  one 
alter  another  the  continuity  of  ore  deposits 
had  given  way  to  the  mining  appliance. 
That  surrender  one  by  one  of  the  mines  in 
depth  had  caused  engineers  and  mining 
people  to  consider  the  position,  and  he 
thought  the  result  had  been  that  in  gi  neral 
conclusion  had  been  reached  that  there 
was  aii  impoverishment  in  depth,  and  in 
1912  it  was  tic-  considered  opinion  of  min- 
ing ei  tat  i ires  did   not    persist   in 

depth. 

Although     this     was     the     case     generally. 

there  were  some  deposits  which  could  claim 
a  greater  relative  persistence  than  others. 
Ordinary  bedded  or  sedimentarj   deposits  ot 

course  had  no  extent  in  depth  except  that 
which  was  given  to  them  h\  heme  tilted. 
Enrichment  deposits  were  essentially  sur- 
face deposits.  II-  referred  more  par- 
ticularly to  the  porphyry  copper  deposits. 
The  limestone  <>r  oth.-r  replacement  deposits 

ndeil  in  a  horizontal  direc- 
tion. Unh  the  lodes  or  fissure  deposits  had 
an\  great  extent  in  depl  h  :  di  pi  h  was  the 
most  important  dimension  of  a  lissiuv  de- 
pi  -'I. 
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He   would  rather  like  t..  emphasize  tli i>. 
her  properties  of  the  li- 
lt   really   did    extend    in    depth    more    than 
most   other  deposits.      Ii   was  a   tabular  de- 
ind  est  imi  I  i  artl  ii  ies  were 

made  1 1 with  mosl  other  de- 

posits.     It    lent   it~.lt   more  readily  i<>  sys- 
tematical   sampling .      Lea  -  ing    i  ml 
sideration  ore-beds  fissure 

deposits  «  ere  the  most  regular  oi  all  deposits, 
next  to  consider  those 
particul  which    the    autl 

mint  ioned  at   depth, 

and  h<  see  '"  «  liich  classes  tin 
The  <  '••iii—t-'-i 
deposit 

10  ft.      liul  thai  was  the 
exl reme  depth.      It  was  not  pa, 

n]\    to  a 

depth  oi  son  2,000  ft. 

I  The  Pzribi 

ii  ked  to  3,6 1"  ft.     Thai  was  a  Lower 

Silurian    depi  I    occurred    in 

Lower  3 

:oic    strata.      The 

sure   deposit  -      Tl  perior  copper 

its:  1  liey  had 
been  followed  to  a  'I  dept  Ii 

of  5,308  ft.,  and 

formation.  The  Witwatersrand  was  also  a 
beddi  d  d  :-  wed  to 
an  extri  ccurred 
in  tli.'  [volar 
goldfield  wen  pi 
Archaean   schist        i  menl  i .1    1>\ 

bedded  d  i  -  w  here 

respons 

1 
richmenl  had  a  wider  significance  than  thai 
r  the  term.      II.    implied 
..I    their   | 
n  to  the  I  inie  w  hen  i  hey  are  worked 
by    man    «  ere   .-.  nt  inuii  I :  .    enrich  - 

ed,  ii"'    '  i  rs  I. nt 

alsn    l,\    ascending    or    horizontally    moving 
To    his  mind    it 

thai  wi  i 

I  er  .\  i 

of  it,      W  lien  a  Ii ide  after  its  original 

formation  had  subsequently  been  reopened, 

such   reopeuit  I  n   manj 

w  a  \  s  ;  new  ii  .'..t  hose 

m  oi   the   pi 

place  ;    in..\  emeul    along    t  lie 

lode     plan.'     was     marked     by     triturated 

:  I.     With  these  e\  idenci  -  ■  ii   rei ipi  n 


ing  and   further  deposition   then 
rule  little  evidence  thai  the  pre-existing 
had  been  chemically  deformed  or  enriched. 
Where  there  had  been  no  brecciation  or  tri- 
turation,    but    only   the   quiet    deposition  "t 
another  crust,  there  was,  in  th<-  fact  oi  the 
unaltered  condition  oi  the  pre-existiug  crust, 
evidence   that    the   new   solutions   had  onlj 
time  or  propertj    for  deposition  -theirs 
no  long-continued  operal  ion. 

When,     therefore,     in    the    I<  de-material 
then  peniug    I   might 

In-    taken  urichment    had    taken 

place  from  depth.  Thai  would  I"-  the 
with  must  lodes,  and  consequently,  exclu- 
sive <  nrichment 
in  thi  -  now 
found  were  much  in  the  condition  in  which 
they    were   originally    formed.        The    view 

therefore  held  g 1  thai  a  deposit   com 

the  earlier  eruptive  epochs 

depended  chiefly  upon  that  eruption  for  its 

E  and  onlj  subordinately,  it  at  all,  upon 

i.i   event s. 

To    argin     otherwise    would    '..     t"    argue 

thai    a    pronounced   tendency    to   uniformity 

was    a    prevailing    characterisl  ic    oi    kx 

was  no  such  uniformity  :  lodes  differ- 
ed in  t  ii.  ii  i  \  p<  s.  The  i  in-ci  ipp<  i  Ii  des  and 
the  lead-zii  < '.  rnwall   were   i 

i  icu  II 
there;   that    was   to   say,   th.\    u 

In    their   ■  time 

had  not  levelled  i  .r  destroyed  the  charai 
given  them  at  their  birtji. 
This   difference    between    lodi 
ticularly   noticeable  in   the  case  of  the  ^"M 
belonging    to   whnf    might    be   termed 
tin    old  gold  group  and  the  gold-silver 
nt  the  Tei  t  iarj    group. 

The  old    gold    lodes   were   represented   by 

in   the    Kolar,    B  nd     Minas 

l'i  ii  i  -  i  ill\ 

rred    in   ancienl    schistose   rocks  and   in 

association  with  deep  seated  extensive  erup 

In.-    walls   were   slickensided,   and 

h  as  an  absi  uce  of  en  cl  ure. 

The    quartz    was    eoarselj     crystalline    and 

iccurred  in  lensi  '  tne  sul 

phide    was    usually     predominant .    weri 

pyrite,  arseuo-pyrite  or  stibnite.     Gold  was 

the     import  I,     and     it     generally 

rred    \  >-i\    coarse.      \n    interesl  ing    fact 

was    t  he   ..ii  -ini  nt  m  nci     •  •! 

phite.     These  lodes  relatively  oft<  u  pi  i 

;   depths,  througl t   which  they 

maintain  d   their  characti  i  ist  ics. 

The  young  lodes  on  the  other  hand  ware 
represented   b\   those  in  the  Com  stock,  the 


» 
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the    Pachuca,    the    Sumatra    and 
districts.     They    usually   occurred    in 
Tertiary    eruptives    of    local    extent.       The 
vere   usually   highly   and   extensively 
propylitized,     and     crusted     structure     was 
characteristic.       There  was  generally    little 
evidence  of  movement,  except  such  as  that 
sp  inse   to  a   bursting  pressure.        The 
was  to  a  great  extent  cryptocrystal- 
lin.  .     The   sulphides   were   complex.     Gold 
tver,    both    finely    divided,    were    the 
important  metals.    These  lodes,  as  mention 
re,  did  not  continue  to  greal   depth  ; 
their  wealth  was  relatively  near  the  surface 
these   considerations,    from   eonsid- 
-    of    lode    intersections,    and     from 
considerations  oi  general  geological  position, 
ight   i"'  accepted  thai  ore  deposits  were 
necessity     geologically    young    nor, 
apart  from  secondary  enrichment,  were  thej 
gi  '  •  rally  young,  bu1  of  all  ages.     Moreover, 
;   li  ides  w  ere  the  ro  its  oi  mi  ire  exten 
riginal   deposits  of   similar  character, 
part  of  which  had  surrendered  to  erosion. 
Experience,     nevertheless,     showed    thai 
sistence     in      depth      was      normal, 
great    depths    might     be    reached. 
Further,     theoretical     reasoning     argued     a 
impoverishment   and  a    final  disap 
pearance  of  any  particular  orebody  in  depth, 
chance,   however,   thai   deeper  still, 
e    as    the    fissure    continued   and    the 
mineralizing  eruptive  had  no1  been  entered, 
tli.    deposil    might  take  on  another  charac- 
ter.    There     appeared     nothing,     however, 
against   the   possibility  of    certain    deposits 
continuing   to  greater  depths  than  any  yet 
ed.      By  certain   deposits   were   meanl 
,-here    depi isitii in    had    resull i 
pneumatolysis,  from  the  precipitating  action 
of  the   lode   walls   or  of   magmatic   carbon - 
lis  material,   etc. 
Nor  did   the   acceptance  of  eventual    im- 
poverishment   in    depth    raise    the   corollary 
thai   search   for   further  ore   was  in  general 
ndertaken    laterally    rather    than    in 
The  author  had  given   four  specific 
instances  where  lateral  search  gave  abund- 
ults,  i  In  iugh  deeper  search  had  given 
These    instances,    however,    were 
all  Tertiary  lodes  connected  with  andesitic 
ns,   and.   as  alreadj    mentioned,  one 
characteristics  of  this  class  of  deposit 
:  its  members  did  noi  extend  to  any 
lepth.      Each   deposit   must   in   itself 
contain  the  indices  to  the  direction  in  which 
further  ore  was  most  probable'.     With  some, 
lateral     exploration      would     otter     better 
-.  with  others,  greater  depth. 


In  conclusion,  the  author  had  rendered 
a  great  service  to  the  Institution  in  putting 
on  record  within  its  Transactions  the  ex- 
pression of  an  opinion  so  sound  upon  the 
question  of  impoverishment  in  depth.  There 
was  no  doubt  that  to  have  this  record  would 
be  oi  considerable  assistance  to  mining  engi- 
neers generally,  and  especially  to  those  \\ h< > 
had  bo  combat  the  unwarranted  optimism  of 
other  parties.  So  long,  however,  as  these 
parties  were  able  to  point  to  the  fad  thai 
the  profession  made  no  effective  demur  to 
paying  full  income  tax  upon  mining  divi- 
dends as  though  such  dividends  contained 
no  proportion  of  returned  capital,  so  long 
would  they  be  able  to  say  that  mining  engi- 
neers tacitly  endorsed  the  view  that  ore 
deposits  persisted  indefinitely. 

Mr.  H.  S.  Denny  said  thai  the  present 
discussion,  more  than  any  other  in  which  he 
had  had  the  privilege  of  taking  part,  hinged 
on  the  accepted  meaning  of  certain  terms, 
and  it  seemed  impossible  to  get  within 
clinching  distance  without  some  definite 
understanding  on   those   points. 

This  was  his  suggestion:  '  In  any  given 
deposit  "ore"  is  that  particular  portion 
with  which  observation,  experience  and  ex- 
pediencj    associates    in    varying   degree   the 

occurrence  and  expectation  of  the  particu- 
lar mineral  or  minerals  sought.' 

Of  necessity  depth  '  must  be  a  relative 
term,  and  the  only  practical  measure  was 
thai  hv  d  lr>  the  limit  of  :  xplcratcny  opera- 
tion. With  improved  methods  of  working 
and  with  the  depletion  oi  the  shallower  de- 
posits, that  boundary  would  be  extended, 
but  nothing  c<  iuld  ever  be  a  betl  er  s1  i  ndard 
of  comparison. 

I  '<  ir    all     pi  ict  iea  1     purpos  's,     he    would 

assume   that    a    mine   was  only  a    mine   when 

it  had  proved  itself  a  legitimate  profit- 
earner — in  other  words,  when  it  satisfac- 
torily showed  its  ability  to  replace  the  capi- 
tal invested  in  it,  plus  a  margin  over  and 
above  a  given  minimum  rate  61  interest. 
Of  such  mines,  taking  those  which  were  01 
authentic    record    as   having    existed   in   the 

past,  coupled  with  those  which  were  alivi 
1 i 1  daj  .  there  n  ere  main  hundreds  ,\  I,  icll 
mighi  be  taken  into  calculation.  Basing 
his  conclusion  on  his  own  experience  in 
Australia,  South  Africa,  Europe  and 
America,  he  ventured  to  assert  that  the 
\ast  majority  of  then'  died  out,  or  were 
guilty  of  non-persistence,  at  or  above  th( 
•J, (Kin  ft.  horizon:  an  appreciable  aggregate 
number,   though   but  a   verj    small   percen- 
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oi    the    whole,    continued    perhaj 
3,000  it.  :  and,  lastly,  an  insignificant 
bion  had  been  succ  issfullj  exploit* 
It. 

Surely  there  was  nothing  surprising  in 
that  statement  il  it  were  simultaneously 
conceded  1 1  '  ration  .-mil 

secondary  enrichment  bad  played  a  very  im- 
portant part  in  the  consl  itutjon  ol  so  o 

ii    product  ive  '  on  E  the  shal- 

lower horizon,  and  it  it  were  conceded  also 
that  excessive  temperature  and  pressun  . 
the  concomitants  ol  depth,  were  unfavour- 
able   to   the    precipitation   oi    the    mini 

which   went   t'>  form    i bosi       ore  '    I 

Once  the  broad  principle  of  those  funda- 
mental planks  was  accepted,  impoverish- 
,,,.,,!  in  depth  becami  as  m  cessarj  a  corol- 
larj    to    1 1  ■  ore  '    bodj    as    thin 

milk     to     its     superimposed     rich  layer    of 

For  instance,    in   the    l  imp,    in 

Mexico,  the  upper  poi  I  ions  ol  the  veins  bad 
leached  oi   their  gold  and  silver  con- 
tents for  several  hundreds  oi  feet,  in  Borne 
places  t"  as  low  a  depth  as  1 ,200  ft.     Bi 
that,   down   to  saj    3,000  it.,   there   p . 
middle  zoni  urichmeni .    I'i.  t 

was  a   case   which    Mr.    McDermott    would 

ribi    as  lea\  ing  the  | c  end  stud,   up 

in   the   air.      Below    the   zoi I    secondary 

enrichment  a  return  to  t  be  primary  '  ore 
condition  was  anticipated,  and  with  it  a 
considerable  impoverishment.  In  the  cir- 
ri tanees  ii  would  be  unreasonable  and 
illogical  to  expect  it  to  be  otherw  ise 
crux  "I  the  qui  si  ion  i  eally  lay  in  t  he  truth 
I  ,it  \  ol  i  he  a  ..iiiiii't  ii  .ii  that  the  condi- 
tions surrounding  the  deposition,  precipita- 
tion,! tion  of  the  i 'rals  fi  irming 

the    '  ore-'    bodii  i       less    favi  iu 

with  increase  ol  depth.     1 1  thai   were 
and   t  he  e\  idence  in   i  hal   dii  eel  ii  in 
markably  com  incii  mption 

became  an  id  iiality .  'That  ili.l  nol 
elude  the  possibility  "I  finding  occasional 
rich  '  ore  '  bodies  al  a  depth  ol  c\ en  10,000 
it.,  because  the  varying  condition  ol  poro- 
sity and  |  i  in  various  dist 
mighl  easily  introduci  local  factors  which 
would  permit  i  .1  such  i  »i  lated  oi 

The  average  depth  could  be  gauged  by  a 
study  oi  past   records,  and  without   hazard- 
ing any  definite   figure   il    mighl    bi 
said    that    n. in  pi  i sistence    in    the    a\ 

ease   would    take    place   at    a    lev.  1    well 

I'i.-     limits    >.|     plael  leal     vv  l  a  I   ing  i     anil     alter 

all  the  average  was  whal  counted,  n 
except 


Moreover,   it   was  a   most   fortunate  thing 
in  .111  e\  erj   point  of  view  that  '  i  n 

more    persistent    in    their    longitudinal 
than  in  their  vertical  range.     Imagine  the 
l;  in, |  as  one  shoot,    1,000  ii     long  and  80 
deep         I  ul   of  tlmt   mine 

p      as  off  would  be  a  tragedj . 
\s   it   was,  the   Eland  had  proved  itself 
wonderful  oi  all  gold  deposits,  an  I 
was  sure  that  on  the  question  of  persistence 
in  depth   it   had  their  united  best   w 

II.    would  not  join  issue  with  his  friend 

Mr.   Iloiw 1.     The  Hand,  perforce,  would 

speak  for  itself  as  the  '  ore  '  in  the  shallow,  r 
horizons  became  more  and  more  depleted, 
and  he  who  ran  might  read.  lie  firmly  be- 
lieved that  thej  might  count  upon  the  Rand 
to  produce  more  than  one  instanci 
considerable  persistence;  and  as  Mr.  Iloi- 
n ...  ul  had  pointed  out .  '  as  "  some  "  oi  i  he 
outcrop  sections  were  unpayable,  win 
"  s "  oi   t  he  deeper  ones '.'  '     Like   i  he 

author's  term  '  numerous,'  the  Word  '  sonic 

must   be  given  for  the  time  being  a  certain 
ity . 

Mr.   J.   Morrow   Campbell  said   that 

author  in   his  paper  had   given  a   prominence 

to  tie  asserti  d  diminution  of  value  in  depth 
on  tin-  Kami  to  an  extent  that  seemed  some- 
what inadvisable.     The  origii  Id  in 

those  sedimentary  lads  was  a  matter  of 
dispute,  and  he  ventured  to  si)   that  ill  view 

almost    unique  nature  of  those  de- 
posits  it    Would   have   tended   to  simplify   ihe 

question  it  he  had  confined  himself  to  the 
consideral  i<  in  oi   w  hat   they  all  ai 

II     t  lie     -tl -iciest      Sense     of     tile     term 

\s    even    prospector    knew,    there    were 
inultiiii.il-  ol   veins  winch  yielded  commer- 
ciallv    valuable  material  at  or  near  the  sur- 
Tha1    the   vasi   majority   »>l   those  be- 
unremuni  i  disap]    ared 

entirely,   within   the   first    few    hut 
was  a   fact;  therefore   it    was  simply   banal 
for  anyone  to  make  the  assertion  of  non- 
persistence  oi  ore  in  d.-ptli  in  reference  to 
the   vast   majority    oi    veins  outcroppini 

the    BUI 

Apart    from    the    enrichment    arise 
secondarj  causes,  which  in  manj  cases  got 
credit  tor  having  convi  rted  gangue  int..  ore, 

thev     had    not    much    i  -    v  ing    t  hal 

a    horizon    paralli  I    to   the    presi  n<    sui 

and.   SI  V,   500  II.    below   would   present    fewer 

outcrops  than  w.-re  now    found  exposed 

I     ii   rinj     -I    -  -inall    valuable    l<  nt  ioulsr 
veins  at   "it m i  ft    wag  too  expensive  a  m 

■  .iiie.r  to  recommend  as  a   pre 
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ticable  scheme.  When  the  lens  of  ore  ex- 
posed on  the  surface  had  been  worked  out, 
thr  claim  was  usually  abandoned.  Ther< 
wa>  abundance  of  reason  for  believing  that 
lenses     repeated     themselves     many 

s,  not  immediately  below  one  another, 
but  in  the  near  vicinity:  geological  struc- 
and  movements  of  the  surrounding 
countn  often  gave  a  clue  as  to  the  probable 
direction  in  which  search  should  I"1  con- 
ducted. 

was,  however,  another  class  of 
veins  in  which  he  held  there  was  even 
reason  to  believe  ore  would  be  found  beyond 
practicable     working     depths.     In     certain 

s  in  the  Lake  Superior  copper  region  al 
the  greatest  depth  yet  attained  the  aseend- 

rater  was  found  carrying  copper  in  solu- 
tion. The  author  quoted  also  thai  in  the 
Si  John  del  Etey  mine  at  3,126  It.  water 
was  found  carrying  in  solution  all  the  con 

ents    of    the    lode.      Such    lodes    w  ere 

rently  still  in  course  of  formation.  The 
source  of  the  ascending  water  was  not 
known,  but  it  was  probably  al  a  depth 
which  mining  would  never  reach. 

whole  question  at   issue  was   l> d 

up   with  the  theory  of  the  origin  oi   veins, 
fchej  shi add  find  on  the  surface  a  mul- 
tiplicity of,  say,  auriferous  lenses  ol   quartz 
as  occurred   in   Western   Australia   or 

the    Gold    Coast,    ami    that    at.    say,    &Oij 

ft.  they  should  not  also  find  them,  seemed 

illogical.     A  negative  must  not  be  asserted 

:\   because  a  positive  had  not  yet  Keen 

proved.     Was   it    not    much    more    probable 

that  those  outcrops  represented,  so  to  speak, 

tids  ol  branches,  the  result  of  the  split- 

ip  oi  an  upward  current  of  auriferous 

tion,     which    at    some    depth     would     be 

sented  by  veins  of  a  more  substantial 

nature?    The  theory  of  lateral  secretion  was 

a  make-shift .  and  there  w  ere  the  besi 

tsons  for  knowing  that  many  veins  had 

been  filled  from  below. 

tier    class    of    mineral    veins    came 

•  the  name  of  magmatic  segregations. 

It  Sounded  very  nice  and  learned     la.  doubt, 

Ik  of  the  molten  magma   and  eutectics, 

but  their  knowledge  would  require  to  be  in- 

-   d    enormously    before    the}    could    ex- 

rationally    the    puzzling    phenomena 

which    nature    presented    in    that    direction. 

!'•"     example,     in     what     condition    was    lie 

magma    which    permitted   the   formation  of 

crystals  of  orthoclase  over  1   ft.  in  diameter 

-'  an.-  .">  ft.  k  aig  in  a  pegmal  ite  vein  i  if 

less  1  ian  3  it.  in  w  idth  ? 


The  theory  oi  the  origin  oi  veins  was  in 
its  infancy,  and  he  was  persuaded  that  the\ 
did  not  know  enough  to  permit  them  legi 
timately  to  generalize  as  the  author  soughl 
to  di,. 

Honesty  of  purpose  in  mining  must  al- 
ways l>e  aimed  at,  hut  was  it  to  he  attained 
by  rash  assumptions'.'  The  practical  mining 
man  had  enough  worry  and  work  as  it  was 
without  the  present  threat  of  condign  pun- 
ishment if  he  ventured  to  doubl  that  thi 
bottom  of  a  lenticular  deposit  was  the  poinl 
at  which  the  rocks  at  each  side  refused  ti 
exude  any  more  gold . 

The  mining  geologisl  was  a  man  whose 
services  in  the  future  would  become  ol  ever- 
increasing  value.  lad  them  search  for  thi 
truth,  and  not  by  means  of  rash  postulates 
discourage  legitimate  enterprise  and  damagi 
a    great    profession. 

The  sceptic  in  religion  had  been  the  main 
factor  in  advancement,  though  his  theories 
usually  carried  him  to  extremes.  Should 
they  not  sa\  that  the  author's  scepticism, 
while  it  would  lend  toward  the  advance- 
ment of  mining,  had  forced  him  to  unduly 
pessimisl  ic   conclusions '.' 

Dr.  J.  W.  Evans  thoughi  thai  the  views 
of  a  geologist  on  the  question  under  discus- 
sion might  he  interesting.  He  was  very 
glad  to  see  that  the  theory  ot  the  magma, 
tie  origin  of  fissure-vein  deposits  was  si 
strongly  supported  in  the  milling  world. 

The  deposition  of  ore  depended  upon  the 

existence  ot  favourable  conditions.  These 
were,  the  11111011111  of  material  arising  from 
below  :   tin-  temperature,   the  pressure,  and 

local  circumstances  such  as  the  nature  el 
the  country.  It  seemed  to  him  that  the 
mosl  important  was  temperature.  So  lone 
as  the  surrounding  rocks  were  sufficiently 
hot  there  would  he  no  deposit,  however  rich 

the  materials  which  Were  ascending,  and 
this  established  a  lower  limit  of  deposition. 
As  the  ei iialit  ii ni>  became  m< ire  la  voura ble 
it  increased  and  reached  a  maximum,  abovi 
which  it  gradually  decreased  and  came  to 
an    end,    when    the   material    was   exhausted. 

The  limits  ei  deposition  depended,  there- 
fore, largely  on  temperature,  and  the  lowe] 
the  heat   gradienl   the  greater  would  he  the 

range  in  depth  ol  deposition,  though  this 
might  he  somewhat  extended  if  the  amount 
ol  material  were  greater,  and  the  distribu- 
tion of  the  deposit    might   also  he  modified 

h\    t  he    character   1  if    I  he    coiilitlw  . 

As  a   general   rule,    therefore,    if  one   could 

examine      the      region     shorth      after     tin 
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material    was    deposited,    when    I 

no  subsequent   earth   movements,  one 

would    find    the    deposits    in    neighbouring 

practically  al    the  same   level. 

It,   however,  .-is  the   result   ol    biding  or 

irtion  "I  a  metallifi  rous  re- 

□    were  depressed    relat  i vel j    to    ino 

this  would   qo  longer  be  tin    case  ."hi   the 

rhich    tli'-    deposits    comm< 
reached  their  maximum  and  came  i<>  an  end 
would   vary    from  point   t"  point .      It.  under 
circumstances,  I  lie  surface  were  worn 
down  to  .-i  plain  "I  erosion,  there  would  !>•• 
a  number  of  different  cases.     Some  d<  ; 
would    be    intersected    bj    thi 
their  lower  terminations.     These   " ■ " i!<  1   !"• 
■   ,  \  ent   at   the  surface  and 
pinch   out .   when   they   were   foil 
downward.      In  other  places  there  would  be 
thiit    were   intersected   where   the   de- 
posit   was  ;ii    a    maximum,   and    in   tin--   n 
would  extend  sonn    distance  down  in  gradu- 
ally    diminishing    amount  .     u  hili     a     third 
class  would  exist   in  which  the  deposit   near 
the   surface   appeared    to   be   quite   insi 
cant .    but .    w  lien    followed    dow  n,    incn  nsed 
due    for   some   distance   befi  ire,    ha  \  ing 
hed    its   maximum,    it     diminished    and 
finally    disappi  ai 

ll  that   were  all,  it   would  be  possible,  I  \ 
determining    what     earth     movements 
occurred      i                 leposits  metallifer- 
ous area   «  ere  uce ulat  ed,  and   «  hei  •    the 

rocks  had   been   let   down,  to  point    to  com- 
paratively   i  I   posits  v  there 
was                      n   in  believe  would  show    an 
i  se  in  value  in  dept  h. 
But,    unfortunately,   other  considerations 

■: ■  in.     He  believed  that   many   deposits 

were  of  very  vast  antiquity.     The  idea  thai 

■    metalliferous  deposits  were  oi    i 
dal  ■    was    ent  irely    unfounded .    and    in    the 

that  had  el 
mat  ion  main   cl  rred. 

K\ ery one    was    familial  process 

ol   secondary    enrichment    di  iction 

urface  w  ater  cont 
caused  an  increase  ol  value  at  comparative- 
ly shallow  depths,  so  that  there  was  o  prob- 
poverty    low  •  r  dow  n.     Kni .  \\  her- 
\,i   there  v  how- 

ever slow,   u  bether   it    was    surt 
■i  .nt, i  in  ng  o?  j  '-'ii  or  not,  t 

I  ilut  I'm   ami    dl  posit  i'  ai   as   tin 

varied.     This  ly     characl 

us  quartz,  though  it  a  i 
in  tli.'  case  ol  \s 

i  II  know  n  physical  principle, 
always  a  tendei 


take  place  in  reg 

deposition  at  regions  of  low  pressure. 

There  were  many  examples      1 1 
that   the  auriferous  quartz  of  thi 
deposits  r<  presented  original  placi  i 
When  these  were  thrown  into  isoclinal  f< -bis. 
solution  tools  plai  raight        rt  ons 

or  limbs,  wl  was  al  a  i 

mum,  and  deposit i"ii   in  tin 
it    w  as  least .       The  gold,  too,  of  the    i 
was,      he      believed,      originally      scattx  red 
through  the  beds  now  represented  by  quartz- 

5,   but,  subs 
as  the  resull   of  thi    alternate  solution  and 
deposition,    ii    was   largely   collected    in 

als    bet  h  een   the   pebbles   w  Ii 
then   points  of  minimum  pressure.      In  the 
.■as,,    ol    metalliferous    lodes,    the    regi  i 
least   pressure  was  usually  that  nearest  the 
surface.     The  deposits  would  then 

i-eep    upward,   and    there    would     I  ■ 
gradual  enrichment   near  the  surface  at,  the 
,  xpense  i  >1  the  low  er  po 

His  verdict,  therefore,  would  be  that  I 
the   geologist's    p  n    there    v 

very  greal   amount  of  truth   in  tin 

:  the  scali  s  wen  ' 

ed  in  favour  ol  the  region  near  thi 
but    that,   nevertheless,   especially 
where     the     deposits     were     comparatively 
,1  studied  I 
district  should  bear  in  mind  the  | 
bility,  that,  win 
si<.n  or  sag| 
posit  < 

siderable  dow  nward   in 
presented  by  minor  sin 

that    was  tl xception,  thi 

ception,   he 

Mr.   T.   A.   Rickard.   in   reply,  said      Mr. 
Presidenl   and    gi  nl  Ii  mi  n,    I    appi 
introductory      remni 

o  doubt  that  the  title  of  the  | 
might    liave   been   '  Tin     Im| 

i naps   even 
piesenti  'I  to  the  Institution  ol  Mil 
an. I  Metallurgy,     Thi    Continuity  of  Mining 
in   I '.  |.tli.'  becau 

I   do  ii.' 
the    point    of    \ 
mineralogist    or  the   chemist  :    I 
wholly  fron 

tin. 

Ma\     1 

u  ing    us  that    longitu 

section,  and  gi\  ing   us  ^.>  much 

1 

.  liciting  thai    information  "ill   i 
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sidered  an  undue  trespass  on  liis  courtesy. 
1  do  not  care  to  argue  with  him  on  the  mat- 
ter. He  was  kind  enough  to  Let  me  see  thai 
diagram,  but,  as  I  said  at  the  last  meeting, 
]  nevertheless  came  to  a  contrary  conclu- 
sion. I  am  sorry  Mr.  Marriott  is  not  here, 
hut  I  have  only  this  to  say  in  addition,  that 
the  red  that  you  saw  on  that  map  indicated 
a  given  grade  >>f  ore.  He  did  nut  wish  to 
■  .  and.  although  1  know  it,  1  shall  not 
state,  what  it  was.  Thai  section  does  nol 
indicate  ore  richer  than  a  figure  consider- 
ably below  the  average  oi  the  richesl  mine; 
it  only  indicates  variation  from  that  point 
down.     Of  course,    for  the   purpose  of  this 

ugumenl  we  want  the  qualitative  record  tip 
as  w  ell  as  down. 

Permit  me  to  than];  you  for  the  kindly 
manner   in   which   you    have    received    my 

effort  to  throw  light  upon  an  obscure  prob- 
lem.  I  desire  more  particularly  to  express 
appreciation    for   the    contributions    to    the 

h-.Mi--vi.iii.     'l'h.'   greatesl    compliment   that 

•.hi  come  to  an  author  is  thoughtful  critic- 
ism. I  shall  endeavour  to  return  the  com- 
pliment in  kind. 

Huxley  said:  "Spencer's  idea  of  a. 
(tragedy  is  a  deduction  killed  by  a  fact." 
Gentlemen,   you    may   not    be   aware   of   it, 

but  you  have  been  presenl  at   ti bsequies 

of  a   pathetic   fallacy.     'I'h.    cowp  de  grace 
was  a  sabre-thrust  of  Irish  wit  delivered  by 

me  of  our  most    honoured   members.      We 
have  leached  the  point  whet'-'  we  recognise 
the  beneficence  of  Providence  in  placing  in  i 
better    parts    of    ore    deposits    within 
reach  of  man. 

s,w  era!  meml  iers  ha\  e  demurred  to  the 
definition  of  ore  given  in  my  paper.  My 
honourable  friends,  Messrs.  McCarthy  and 
cartha-Jones,  have  expressed  a  nol  sui: 
prising  preference  for  their  own  definitions. 
I  '.in  ,  I  submit  t..  you,  it  was  ■<■  cessary  for 
me  to  define  the  meaning  within  which  I 
proposed  1"  discuss  the  question  oi  persist- 

ence.       In  regard  either  t.>  metalliferous  suh- 

stances  attractn  e  to  the  nun.  r  or  to  ele- 
ments required  f<  r  the  w . a  I.I  V  use  .1  do  qi >1 
qui  te  my  cril  ics  \  erbal  im  i.  1  can  .  mly  say 
thai  the  persistence  of  such  material  does 
nol  interest  me;  thai  involves  a  problem 
much  too  academic.  .Mineral  aggregates 
thai  are  attractive  or  thai  contain  useful 
elements  are  likely  to  persisl  to  a  depth 
ond  ;i.  i iperal ions  i >1  such  eminent ly 
practical  engineers  as  the  two  members 
mentioned.  Frankly,  I  had  to  state  my 
I.,  fi ire  we  <■  mid  begin  this  discussii >n, 
■  1 1 ■  I    ui\    case   concerned   only    the    limited 


portion  of  min.r.il  deposits  thai  can  be  ex- 
ploited to  economic  ad:  antage. 

Economic  advantage  usually  entails 
pecuniary  profit,  but  nol  always:  Govern- 
ments may  Hud  il  necessary,  as  in  Hungary, 
to  operate  mines  in  order  to  find  employ- 
ment for  their  people;  a  manager  mm  find 
it  advantageous  to  break  poor  stuff,  and, 
having  broken  it,  to  treat  it  as  ore,  so  as  to 
reach  better  ground.  This  in. t  infrequently 
is  the  case  in  alluvia]  mining.  Bui  the  ex- 
ceptions only  emphasize  the  rule,  which  is 
that  the  miner's  ultimate  purpose  is  to 
make  money  by  the  exploitation  oi  such 
mineral  aggregates  as  yield  more  than  the 
total   cost   of  the  necessary    operations. 

While  objection  is  made  to  my  limitation 
to  the  meaning  of  'ore',  it  is  suggested 
thai  1  have  tailed  t.i  give  a  sufficient  Iimita- 
tioH  tu  '  depth  '.  Here,  again,  it  was  a  parr 
of  my  ease  that  'depth  '  cannot  he  stated 
in  feet.  simply  because  the  lower  limit  of 
every  orebody  has  not  yet  been  reached. 
Prophecy  is  the  test  of  a  scientific  theory, 
it  is  true;  bul  I  offer  no  theory:  all  that  I 
have  done  is  to  a  illeel  Ei  cts  and  to  sift  them 
w  it h  a  \  iew  . .1  pi. iving  thai  the  idea  . if 
general  persistence  is  a  false  generalization. 
Bossuel  said  that  the  greatesl  aberration  of 
the  mind  c< insists  in  belies  ing  a  thine  he- 
cause  it  is  desirable.  Thai  is  what  the 
operal  ions  of  mines  ha  ve  '\<>tu-,  w  bile  engi- 
:rs  have  stood  aside  iii  polite  acquies- 
cence. '  Depth  '  is  a  relative  term:  when  it 
ceases  bo  be  so,  as  it  will  in  the  future,  we 
shall  be  able  to  replace  it  by  a  measurement 

in  feet.  Meanwhile,  I  accept  such  an  ex- 
ample   as    the    Ivanhoe    mine   at    Kalgoorlie 

and    say    that    while    Dr.    Maclaivn   may    have 

ascertained  thai  a  particular  intrust 
is  in  vourable  to  the  enrichmenl  .a  the  <  i real 
I. ides,  my  view  is  thai  the  con- 
genial character  of  the  rock  is  likely  to  prove 
a  less  decisive  factor  as  further  depth  is 
attained.  To  put  it  plainly,  the  lode  is 
more  likely  to  he  productivi  when  travers- 
ing this  particular  rock  i  i  L,000  fl  from  the 
present    surface   than    when    traversing   the 

same  rock  at  4,000  ft.      The  factor  of  depth, 

in  a  r.i.'.t  ive  si  use,  has  entered  the  prob- 
lem. 

ace  to  tie-  I'lai  lodi  in  ( lorn- 
wall  is  useful.  According  to  Mr.  Trewartha- 
James  this  lode  was  poor  down  to  about 
'.«>(>  li.  in  depth:  it  was  rich  from  900  to 
I  .Mm  ii  :  and  uo\i  al  2,000  ft.  il  shows 
diminished  pr<  ..I  ucl  ivity  ".  1  beg  t..  de- 
mur to  t  he  statemenl  :  h, ■  ;  this  is  'a  good 
sound  in-! anci         ren  I       em  iehment  in 
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depth  ".     When  a  lown  to 

hi)   and 
!  ..",1111  pi  p  ".      Using   depth 

in   the   sense   postulated    in   my   puper,   the 
ore  in  tliis  lode  has  -  ol  impover- 

ishment   in  d 
The  Britai 

idary  copper  enrichmi  ni ,  and  it  was 

richmeut,    which    is    ni 

depth,   thai    led   to 

ment   d  Mr.   Trew   ■< 

oi   mines   worked  t<> 
pprecia  bli    depl  h,"  as  depl  h 
sidered  to-day     thai   is,  to  1,000  or  5,000  it. 
should,    il     is     ti  ue,     r<  nder    us 
(Million-  iii  coming  to  a  definite  conclusion, 
as    Mr.    Mc(  ests;    bul    I    submit 

thai    'in    particulai  to  which   we 

urriedly    is    tlial    mines 
generally   can    be   exploited   advantageously 
to  such  a  depl 
ed. 

We  are,  it  seems  to  i  I  by  the 

small    number    i  >i    sun ;  uclud  ing 

thai   tic    survival   is  unusual.     In  an  excep- 
tionally   rich    mineral    region,    like   Colorado 
mple,  "iil.\   "ii'-  li  "'in'  war- 

rants |'  say  that 

out  of  100  pi     i  ii      i  nougb   t>  i   jus  - 

nmced   vitality,   thai 

over    t  .hi  in    ft.    in 

;    50,000 

claims  covers  an  orebody    relatively   persist- 

1 1      -    true,   a      '• !       McCarthy     ■  ■ 
probability 
!  e  St.  John  del  lley  hum 

down    I"   their   present    depth     was 
I  i  less,    was 

ility    was   imputed   uol   only    to  them 
hut    to  :i    thousand    others    now   abandoned 
and    forgi  ittei 
I. .  desl  i 
;i   counti 
lated.      1 1  <  >\\  '\  er,   i  he  di  nial  ol  an  old  one 

lirmation  ol 
one.     Thai  you  will,  I  trusl . 

gument m  have    led    me 

'Xtrenn 

An  indical ion  "i  non  i"  rsisl i 
ed   by   the  discontinuity    "t  outcrops 

ith    by    Mr.    McCarthy    and    by 
Mr    Terrell       i'es,   tin-   besl    prooi   ■ 
nee  would 

itcrop      bailing  a  ny  i  lung  of  tin 

■'.  e  may  well 


-i i    the  sunt  i ficial  ex] 
along  the  ^uilci-  ol  \n\    attempt, 

howe\  er,  to  establis  □  1 « •  i  i  •_■  1 1 1 

along  the  strike  and  depth  along  the  dip  is 
extremely  hazardous  Tin  depth  oi  a  crack 
-  Length  in  ;v 
homogeneous  rock,  but  orebodies  in  their 
extent  are  not  limited  merely  by  the  6s- 
r-zones  they  occupy,  but  by 
i  he  penel  rati\  e  power  oi  chem 
and  other  tact,, is  ol  .i  complex  character. 

si  ries  "t  the  Witwaters- 
raud    in  ni inuously 

miles,  bul  any  inference  therefrom  that  the 
banket  can  be  exploited  profitably  to  a 
depth,  say .  one-fif1  Ii  ngth,  is  ren- 

dered ridiculous  by  the  facts  already  avail- 
able from  u<"  one-tenth  ol  the 
depth  sin.' 

It  is  true  thai   1 1  -  claim, 

as    Mi.    Olver  has  done 

that   tli ••    deposits  <■!  the   Rand 

and  niiisi  nut  be  judgi  il  by  obser 
vation  elsewhere.  That,  I  can  say  from 
wid<  travel,  has  been  the  mental  attitude 
"t    inteU  ons   in   many    other  cele- 

ricts      i  i    is  an  attitude 
stultified  by  i  sperience. 

Professor  Frecheville  thinks  that    I   have 
given  a  one-sided  view.     That   is  fair  com- 
ment.    1   think  it   is  likely  thai   I  I 
was   combating    one    interpretation    of    the 
probh  hi  '  lly  inclined  1"  its  oppo 

site       \  my    failure    t"  offset    the 

Village   Deep  ivith  the  City    Deep,  thai   "as 
ii'ii    done    by    inadvertence.      The    IV 
may   have  information  uol  accessible  i"  me, 
hut    the    mi'  'i  mal  ii  m    n  cei\  ed    by    n 
Johaum  -  les  the  following 


.,.,„, 

■  •■■->> 

X...     2 

2,137 

liwt, 

I  1  9 

in 
21  6 

'.'70 

'■ 

..      2,725 

1 3  > 

132 

X".  1" 

3,360 

1  1  -2 

4ii| 

ntcn  ip  mini  I  Deep 

are   the    Meyer  &    Charlton,    Wolhuti 

Lward       1 1 
to  in,-  thai  a  comparison  between  the  rich- 
ness "i    •        I    ■      Deep  wi irkiugs  and   those 
"ii.  -  in.  ni i,  n<  il  doi  s  u.'t  war 
rant  the  ■  ii  an  eurich 

1  I    11    rail    I"-    pi 
\\  c-ll    I" 
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As  regards  the  Champion  Reef  mine,  she 
longitudinal  section  of  the  stopes  is  quanti- 
tative, not  qualitative.  According  to  my 
argument,  an  improvement  in  the  richness 
of  the  vein  at  4,000  ft.  is  not  so  likely  as  a 
similar  improvement  at  2,000  ft.  m  d  pth. 
My  reason  for  thinking  so  is  that  expei 
indicates  that  a  mine's  chances  of  recovery 
decrease  with  depth,  as,  by  analogy,  a 
man's  chance  of  recovery  from  serious  ill- 
ness becomes  less  as  he  grows  older. 

In  regard  to  the  North  Star,  the  produc- 
tion per  square  loot  has  increased,  but  this 
is  due  in  part,  as  stated  by  me,  to  better 
metallurgical  treatment.  The  statement 
that  "the  miner  has  never  failed  yel  bo 
bottom  any  ore  deposit  he  has  found  "  is 
true,  because  the  few  orebodies  still  per- 
sisting to  great  depth  have  not  been  aban- 
doned by  the  miner,  and  every  reasons 
exists  for  believing  that  he  will  work  them 
to  their  lowest  limit.  Professor  Frecheville 
misunderstood  me,  that  is  all 

Mr.  Turner  and  Dr.  Cullis  note  that  I 
have  made  no  reference  to  deposits  of  mag- 
netic origin.  Theoretically  it  may  be 
granted  that  the  mode  of  origin  of  such  de- 
posits does  suggest  a  persistence  deeper 
than  that  of  most  other  types  of  mineral 
aggregate.  Yet  the  information  available 
concerning  contact  deposits,  as  elucidated 
'\  Professor  Kemp,  for  example,  is  signifi- 
cant. However,  I  am  not  discussing  the 
persistence  of  mineral  masses  of  magmatic 
or  of  pneumatolytic  origin:  I  am  discuss- 
ing the  persistence  of  those  relatively  re- 
stricted portions  of  them  that  have  been 
concentrated  by  thermal  solutions,  more 
particularly  the  small  number  that  have 
commercial  value  and  come  under  the  de- 
finition of   '  ore  '   postulated   in   my   paper. 

As  I  listened  to  the  clear  exposition  of 
the  Professor  of  Economic  Mineralogy  I 
felt  almost  persuaded  that  he  had  placed 
his  index  finger  on  a  type  of  ore  deposit 
that  belonged  to  the  super-Methuselah 
class,  but.  on  passing  from  under  the  i>  11 
of  his  scholarly  speech,  1  remembered  that 
no  orebody  of  known  magmatic  origin  had 
as  yet  been  traced  to  the  barosphere  and 
that  he  was  dealing  with  gay  potentialities, 
not  grim  actualities.  When  you  define 
in  terms  of  economies,  you  clip  the  wings 
of  the  geologist's  constructive  imagination. 

The  decreasing  width  of  the  banket  beds 
of  the  Band  is  an  interesting  point,  brought 
forward    by   Mr.    Horwood.     Having   n 
to  his  intimate  knowledge  of  the  Main   I 
series,  I  may  be-  permitted  to  express  sym- 
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pafchj  with  Mr.  Horwood  in  his  courageous 
insistence  that  tile  liand  is  a  unique  gold- 
field;  but  I  demur  to  his  argument  that 
the  past  production,  or  even  the  continued 
productivity,  ol  the  Rand,  as  stated  by  him 
in  general  terms,  is  evidence  on  the  point 
at  issue. 

The  fact  thai  the  Rand  may,  and  I  hope 
will,  yield  at  least  as  large  a  total  output 
of  gold  in  the  future  as  it  has  in  the  past 
does  not  throw  direct  light  on  the  problem 
as  to  whether  the  banket  lodes  are  richer  or 
poorer  in  gold  with  increasing  depth.  The 
low-grade  productivity  of  a  mine  usually 
lasts  longer  than  its  bonanza  period  and 
often  yields  more  metal,  buf  at  less  profit. 
It  do  not  care  to  press  my  contention — in 
which  I  am  supported  by  several  engineers 
of  the  highest  reputation — that  the  banket 
lodes  give  signs  of  impoverishment  with 
depth;  in  this  disputation  I  can  claim,  like 
the  armies  of  the  Allies,  that  General  Time 
is  on  my  side.     Qui  vivra,  verra. 

To  Mr.  Mennell  I  proffer  sincere  condol- 
ence on  the  spoiling  of  his  frank  and  out- 
spoken utterance  by  transcription  from  the 
first  to  the  third  persons.  The  sort  of  plain 
speaking  in  which  he  most  properly  in- 
dulged receives  no  htain  tustice  b"\  b;mg 
recorded  in  the  conventional  phrasing  of  a 
skilful  reporter.  Scientific  evidence  ought 
to  be  given  with  the  egotism  of  a  witness. 
However,  1  have  a  delightful  recollection  of 
Mr.  Mennell 's  delivery  of  his  opinions, 
based  upon  wide  and  penetrating  observa- 
tion, and  I  am  grateful  to  him  for  enrich- 
ing the  discussion  by  a  contribution  so 
much  to  the  point.  Certainly,  as  Mr.  Men- 
nell suggests,  the  great  mines  considered  in 
detail  in  my  paper  represent  notable  excep- 
tion^: it  would  have  been  cruel  to  record 
the  unhappy  stories  of  the  much  larger 
number  that  would  have  proved  my  con- 
tention  overwhelmingly. 

Incidentally,  I  may  say  I  have  not  men- 
tioned railway  tunnels,  and  yet  most  of  you 
know  that  some  of  the  most  productive 
mineral  regions  have  been  penetrated  at 
depth  by  tunnels,  in  the  Alps,  the  Rocky 
Mountains,  the  Andes,  and  so  forth,  and 
among  the  rare  cases  of  discovery  of  ore  in 
railway  construction  1  can  only  recall  one 
'  i  bait  and  another  at  Copper  Rock  in 
rado. 

I  ask  you  to  recognize  that  m\  treatment 

of  the  subject,  at  least   as  regard     notable 

illustrations,  has  been  kindly,  not  corrosive. 

:oie    1    close   these    remarks    1    shall 

trespass   on  your    geographical    knowledge, 


Tl     Journ,  I  o)  Tin    i  ■'    "'•  Metalluri/icol  <u„l  M, 
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on  that  geographical  ki  I   in  its 

gine   the 
■   ol   Russian  troops  from  tl 
France  by  way  of  Scotland, 
11 
forcements   from    Yokohama   to  Warsaw;   I 
shall  ask  von  to  go  with  me  ii 

vantage 

from   which   whole   mining  districts  can   be 

i  i ime  \\ itli   me 

then  to  Dolliver  mountain,  in  X< >\ :i  Scotia, 

lumbia  : 
few    minutes   on    *  larbonal  -     Hill 
e,    01     Bull     Hill,    < 
d     thence    to    Columbia     Mountain, 
commanding  a  vii  i   Mounl 

;  he    mines    ol     tin 
,ck  lode  ;  go    oul     ■    i  I  I     bhi    top  ol 
Santa    Ros 
Cerro  de  Proafio,  both  in  Mexico;  continue 
southward    until   you   can    loo 
miiirs  at  the  feet  <  I  di  Potosi    01 

isible  from  the  •  I      irolque ; 

-  to  the  famous  Victoria    Hill, 
or   Bunuinyong,  near   Ballaral  ; 
■   | 

g  ;  alight  <>ii  the  I'nv  -de- 
Dome   or    the    Challanches,    and    tin 

i        on  bj    resting  on  the  top 
I  i  ii  Mar tli ;  li  ok  carefully 

liat   punctuate 
the    landscape   like   a    big    ci  n 
gone  industrial  life  '     I  ask  you  to 

■ 

CONTI  [ARKS. 

Mr.  C.  Baring  Horwood:  Before  further 
discussing  Mr.  Rickard's  statements,  I 
would    like   t<>  tal  ■    this  opportunil 

-    \alll- 

amoug 
■ 
with  which  ii  hardlj   fail  I 

a   beneficial  influi 

\i   tin  ■    l''ii  . 

I  thai   the    \ 
;    Przibram,    in    Bi 

and    thai    the   n 
been   idle   foi  .  ork   had 

I n   disoonl  iuui  d  when  the 

unprofitable;  thai    :  I   fissure- 

faults  ;• 

.  .u  ed  1 1"-  -   ■ 
tion    us    in    the    up] 

\t    that    meel  ing    1    menl  i i    I 

mine  was  stil 


the  early  part  oi  191 1.  and  al 
depth  than  that  i  by  Mr.  Rickard, 

but  the  ore  had  become  considerablj  )>•  i 

galena    was    more    intermingled    with 
quartz,  and  the  \ 

than  formerly.     As  I   wished  at  the  timi 
discuss  only   the   portioi    ol    Mr.    Rickard's 

r  dealing  wil 
refer  later  to  the   Przibram  mines. 
the   Przibram  mines  I 
■  imposition  in  the  lower  as  ii    I 
upper  levels,     h 
markable    features   oi    these    mil 

ore  hi  the  uppei 
lower  lev<  Is.     This  diff<  rence  beci 
accenl  uated  as  j  pth   is   attained. 

For  the   firsl    500   m.    from   th<    surfai 

ted  with  a  littli> 
zinc  blende  and  some  siderite,  quartz  and 
calcite  ;  it  c  2l  I     and  upwards 

..l   lead,  and   the  silver  contents  varied  up 
ii  nt  1 1- 5  depth  the  char- 

lualh     changed,    the 
quartz  filling  becnnn   mora  pronounced,  and 

g  ileua    mon     and    more    intermingl 
with    quartz,    u 

nature    <>t    a    compacl    granular,    intimate, 

I  i   and  galena. 

'This  latter  i  light  t<       irk  grey 

colour,   "t   a   fine-grained   granular  texture, 

■  ic  nature,  containing  from 

about    VI      to    18      nt    -.ill.-         I  I  •    galena 

occurs  in  it  in  tii 

iuui    -  .  n  ii  li  much  siderite.     Boul- 

eal  pyrite,  iron 

•  sometimes  a  little  calcite,  chal- 

te,       tetral  and 

■ 

Pure  silver,  stephanite  and  bour- 

■..iiii. I      It 

en  sumolee  taken  from  the  lTtli. 

_ 

- 

[ 

upper  pai  I  - 

has  been  lo  tartzitii 

!'_'      to    IT        '   lead  and  al 
o-|      to  0'3     ol  silver. 

■  striking 

tun-  ■  ■  tii>    lower  ■ 

,.  10 
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silver;  the  high  percentage  ol  quartz;  the 
presence  of  much  siderite;  the  granular 
character  of  the  matrix  and  of  the  galena  ; 
the  fine  dissemination  of  the  latter  through 
tie  matrix  and  its  intimate  association  with 
th-  quartz;  the  increase  in  the  amount  of 
sulphides  present,  other  than  galena,  such 
as  blende,  and  iron,  arsenical,  and  copper 
and  the  number  of  antinion y-sul- 
phkle  compounds  of  copper,  silver,  had. 
and  also  of  lead  and  silver. 

iiic  larger  and  more  important  ore-veins 
pi  the  district  strike  north  and  south  and 
occur  in  diabase  dikes;  the  smaller  veins 
trend  north-west  and  south-east,  and  are  in 
tie  Cambrian  quartzite.  The  chief  lode  of 
the  district  is  known  as  the  '  Adalbert 
ELauptgang.'  Among  other  important  ones 
a  ighl  be  mentioned  '  Fundgrubnergang, ' 
which  occurs  on  the  cast  side  of  the  first- 
mentioned  vein.  The  north  and  south 
veins  sometimes  leave  the  igneous  rock  for 
short,  distances  and  enter  the  quartzite. 
'I'm  Lodes  vary  in  width  from  6  in.  to  4  ft. 
and  upwards.  The  average  thickness  of  the 
'  Adalbert  Hauptgang  '  is  about  1"2  metres 
(about  4  ft.)  and  driving  has  been  doni  on 
it  for  a  distance  of  about  1.1  kilometres 
(4;920  ft.).  The  southern  500"  metres  are 
not  so  good  as  the  1,000  metres  to  the 
north.  The  northern  end  is  cut  off  by  the 
mairi  structural  fault  of  the  district,  which 
is    known   as   the   '  Letten-kluft  '    (clay   ris- 

Ls  regards  the  depth  of  these  mines, 
there  are  five  principal  shafts,  the  Maria, 
Adalbert,  Prokop,  Anna  and  Fran/  .lose!; 
and  at  the  time  of  my  visit,  in  March,  1911, 
the  last  two  were  down  to  the  32nd  level, 
or  1,100  metres  (3,609  ft.)  below  the  sur- 
iar.  ;  the  Prokop  had  reached  the  31st  level; 
and  the  first  two  were  down  to  ihe  33rd 
level,  that  is  1,150  metres  (3.77:1  ft.)*  be- 
collar  of  the   Prokop  shaft. 

At  the  Adalbert  shaft,  which  is  the  par- 
6ii  ular  section  of  these  mines  to  which  Mr, 

I  referred,  work-  was  being  d from 

tie  25th  to  the  33rd  level;  but  none  above 
tie  25th  level.  1  was  given  to  understand 
that  in  two  years  from  then  this  shaft 
would  have  reached  a  depth  of  1,200  metres 
(3#37  ft.  i. 

The  mine>  were  being  worked,  although 
there  is  considerable  impoverishment  in 
depth;  and  Capt.  A.  Wentworth  Forbes, 
British  Consul  for  Prague,  informs  me  thai 


•Thele 

l.'-low  the  col 

Ih'Iow  this  M 


the  mines  were  still  being  worked  when  he 
left  Prague  on  the  23rd  of  last  June,  short 
ly   before   the  outbreak  of   war. 

They  furnish  a  good  example  of  consider- 
able persistence  of  ore  in  depth,  when  tie- 
extent  along  the  strike  of  profitable  outcrop 
is  great. 

Mr.  Rickard  expresses  sympathy  with  me 
for  what  he  terms  my  courageous  insistenei 
that  the  Hand  is  a  unique  goldfield.  Mr. 
Rickard  knows  that  the  point  on  which  1 
have  s.i  frequently  insisted  is  that  the  Rand 
auriferous  conglomerate,  or  banket,  differs 
in  no  important  essentials  from  ordinary 
gold-quartz  lodes — its  uniqueness  depends. 
on  the  great  extent  of  profitable  ore  along 
tin-  strike  and  the  great  average  extent  of 
profitable  ore  along  the  dip;  and  on  the  fact 
that  ascending  solutions  selected,  for  the 
deposition  of  their  mineral  contents,  chan- 
nels afforded  by  well-defined  pebble  beds, 
instead  of,  as  is  usually  the  case,  ordinary 
fissures. 

Mr.  Rickard  adds  :  '  I  demur  to  his  argu- 
ment that  the  past  production,  or  even  the 
continued  productivity  of  file  Rand,  as 
stated  by  him  in  general  terms,  is  evidence 

oil  the  point  at  issue  ';  anil  he  goes  on  to 
express  the  hope  that  my  forecast  will  be 
fulfilled  that  the  lemd  will  yield  at  least 
as  large  a  total  output  of  gold  in  the  future 
as  it  has  done  in  the  past;  and  he  then  says 
that  the  fact  that  it  may  do  so  does  not 
throw  direct  light  on  the  problem  whether 
the  deposits  are  richer  or  poorer  with  in- 
creasing depth.  This  suggests  that  Mr. 
Rickard  is  under  the  impression  that  1  con- 
sider there  is  no  impoverishment  in  depth 
I  would  therefore  refer  him  to  the  opening 
remarks  of  my  previous  discussion  on  his 
paper,  in  which  I  expressed  surprise  that 
there  should  he  any  need  for  a  thesis  to 
champion  the  opinion,  which  1  regarded  as 
ni i  mere  theory  but  as  an  esta blished  fad . 
that  there  is  impoverishment  with  depth  in 
the  case  of  \cins  having  an  origin  similar 
to  that  of  ordinary  gold-quartz  lodes.  [ 
not  only  consider  the  band  deposits  come 
under  this  category,  but  also  that  they  must 
be  studied  in  the  light  of  analogj  with 
others,  in  other  parts  of  the  world,  that  also 
fall  under  tic  same  heading. 

In  a   1 k  of  mine   published   in    1905,    1 

stated   that   'it   is  found  that   the  averagi 

gold    values  of   the    Main    Reef  series    for  tie 

whole  of  the  Witwatersrand  decrease  slight- 
ly in  depth,'  .and   I   went   on  to  explain  (hat 
in    these    deposits,    formed    bj     ascending 
ted   mineralizers  after  the   manner 
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gold-quarti 
was  '  only  to  bi        pi  cted  '     Also  reci 
in    1913,    i  et,  1 

stated  thai  '  as  in  all  deposits  from  mil 
-i  !ni ions  i either  liquid  or  gs  i  ia\ e 

ascendi  d    din  cl  Ij     h  a  depths,    or 

thai    have   been  s  bo1    primitive 

olul  ions   bj    c<  o  ius   intrusion 

fall  in  the  grad  oi     with  depth 

i    pected 

h  is  on  quite  another  m  I  joined 

d  with  Mr.  Rickard — his  remarks  aboul 
the  Rand  were  so  worded,  evidently  inten- 
tionally, as  i"  suggesl  thai  the  limit  in 
depth  of  profitable  ore  had  already 
i e  iched.  I  Bhowed  thai  this  was  nol  pn ived 
merely  by  the  fad  that,  owing  to  Dative 
laboui  bortagi  and  high  working  costs,  the 
i wo  deepest  nun.-  had  temporarily  suspend- 
ed operal  ions.  Thi  i  two  mines  are  situat- 
-I  in  admittedly  poor  areas  oi  the  Rand, 
and  I  pointed  oui  that  Mr.  Rickard  had 
omitted  to  mention  thai  even  certain  oui 
crop  mines  had  for  the  time,  arid  for  similar 
ised  working. 
i  in  the  Rand  (although  in  development 
work  samples  are  taken  at  5  ft.  intervals), 
however  good  the  ground,  it  is  usual,  when 
a  drive  is  sampli  d,  for  some  of  the  samples 
to  \  ield  assaj  results  that  are  1"  Ion  the 
pay  Limit.  Similarly,  at  anj  di  pth,  <  icca- 
ol    gri  >  1 1 1 1  <  I    can    be    found 

along  thai   horizi  m  thai   b  re  eil  her  to  i  | r 

ed,  or  too  pa ir  to  I"-  worked 
under  the  pari  icular  condil  ii 
the  time.     Yet,  whenever  mining  lias  been 
sufficiently  extensive,  it  has  been  found 

■     -  \  alue  of  t  he  rema  ining  ground 
the  pay  Limit,  and  thai    the  hori- 
zon, considen  d  as  a  w  hole,  is  profitable 

From  this  it    foil. .us  that    Mr.    Rickard 's 
implied   conclusion    is  not    based  on   sound 

premises;  and  one  has  g 1  reason  to  bi 

lieve,  as  1  previously  d,  that  the 

economic  limit    in  depth   has  not  yet 
reached 

Mr.    S.   J.    Speak:   The   question 
apparently  asked   to  consider  is  why  valu- 
tble  orel r  not  to  pi  rsist   t. .  in- 

definite dspths,  to  which   1   would  reply  by 
ii'ii  her  quest  ion  :   w  hy  should  thej  ? 

H  we  find  valuabl for  a  distance  of 

1 ,000  ft.  at  the  surface,   I  contend  that  we 

ha\ md  i       on  for  supposing  thai   it 

will  extend  to  enormous  depths,  hut  rather 
il      '.n  ical    dimensii  m    will    not     be 

iter   than    I  .("111    It  .       1(   «r   v, 

ke,  we  must 


feel  certain  that  it  will  extend  right  1         g  i 

'J'his  analogy  is  nol  .    g 
though  not  so  fart  seem 

at  first  sight. 

Whenever   the   miner  works  an   i 

aetal   we  must   recollect   that  l 

ts     a     consii 

metal    in    the 
lurhood  that  he  cannot  work 
ably  i  he  can  only  work   fi 

Qtrated 
form.      The    author    informs    us    i 

50,000   prospects   discovered, 
. mlj  one  became  a  nun. 

I  submit  that  we  have  ao  grounds  for  sup- 
posing that   mineral   Cone 

,  !.|   occur  otl 
of  a  circumscribed  character,  more  or  less 

r,    until    w  • 
particular  geological    conditions    fav< 

present  in 
more  than  another. 

i   that  we  hi 
miller  consideration    whether    mineral    de- 
posits in  general  persist  in  depth,  hut  whe- 

rich  porti 
author  calls  si    in  depth.     Tin: 

ehiel  question  therefore  - 
is  the  cause  oi   the   valuable  conci  n 

aerals  in  s mineral  deposits  ' 

Valuable  ore  is  often  found  at  depths  of 

5,000     It  .      h.  LOW     the     surface     that 
when    th.     deposit     was    first    formed:    such 
enrichmenl   cannot,   therefore,   he  purely  a 
surface   phenomenon.        Though    w< 

thai     main     .h  posits    that     w  .  iv    rich    a-     the 

surface   became   poorer  in  depth,   w 
|.. r  obvious  lis  ns  not  an  equal  amount  of 
evidence  where  deposits  poor  al 
became    richer    in    depth;    notwithstanding 
which,   we  are   ii. .t    justified    iii   supporting 
bor's  conclusion  I 

ii  factor  in  producing  valuable  con- 
central  ions  oi  mil 

My  po 
we  find  a  valuable  segregation  ol  minerals 
at  the  surface,  ii  by  no  means  follows  that 

it     is     a     surface     phi  DOmi  QOH     lurth    I 

ie  has  enabled 
us  to  discover  it:  (2)  that  whether  we  dis- 
cover  .■■ 

i 't lis.  we  have  no  righl  to  expect 
t  hal  it  w  ill  persist  in  depth  i  ii  equal  •■  alue, 
hut  that,  being  an  abnormal  development) 
it  must  t.nd  to  vi  i     normal 

It    is    not     n  for    us    to    know    in 

what  maimer  valuable  mineral  d 
..luce, |  i , >  enable  us  to  decli 
■  abn  rmal  they  are  in  richness  the 
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n  quickly  they  will  probably  deteriorate 
and  approach  the  normal.  The  more  ex-* 
tensive  they  are  at  the  surface  the  greater 
in  prospects  of  their  extension  in  <1<  ntli  if 
geological  conditions  do  not  alter. 

Throughout  the  preceding  remarks  I  have 
intentionally  left  out  of  consideration  the 
oxidizing  and  leaching  effects  of  surface 
wati  rs  in  order  to  clear  the  main  question 
from  extraneous  complicate 

Mr.    W.    F.   A.   Thomae:   1m-.    Evans,    in 

s    of  the   saddle   reefs    of    Bendigo, 

ascribed  the  deposition  of  ore  at  the  apices 

of  the  saddles  as  due  to  release  oi   pressure 

at  those  points. 

It  s  well  to  be  quite  clear  on  this  subject. 
Pr<  ssure  is  often  loosely  coupled  with  tem- 
perature, when  speaking  of  ore  deposition, 
i  •  i  were  oi  equal  importance;  as  if  re- 
duction of  pressure  had  a  similar  effeci  to 
reduction  of  temperature  in  facilitating  de- 
posil    m   from  solution. 

Prof.    Thorpe,    in    one    of    his    books    on 
chemistry,   says   (I  am  quoting  my   notes, 
not  the  text):    '  If  the  solution  oi  a   salt    is 
accompanied  by  expansion  the  solubility  is 
decreased   by  pressure.     If  by  contraction. 
i"      solubility  is  increased.     The  difference 
in  all  cases  is.  however,  very  small.'     Sei  - 
ing  then  that  the  effect  of  pressure  on  solu- 
bility   varies   in   opposite   directions   accord- 
ing to  the  character  of  the  solution,  and  in 
se  is  insignificant,  release  of  pressure 
be  considered  to  have  any  apprecia- 
ble direct  effect  on  ore  deposition,  such  as 
lowering  of  temperature  has.     Indirectly  it 
is  i  '  importance,  as  in  this  case  at  Bendigo, 
it    loosened    and   fractured    the    roi  Is 
along  the  lines  of  bending  of  the  saddles, 
making  it  more  permeable  to  the  ore-bear- 
itions,  and  thus  giving  space  for  de- 
position,  and  assisting  metasomasis. 

While,  therefore,  lowering  of  temperature 
diri  :!y  affects  ore  deposition,  lowering  of 
I  re   can  only  be   considered  as  an  in- 

din    I     geni   by  us  effect  on  rock  structure. 

Mr.    A.    R.    Weigall:    Whilst    I    warmly 
ate  the  greai   merit  contained  in  Mr. 
Bickard's  paper  on  the  '  Persistence  of  Ore 
in  Depth,'  yet  the  thought  has  occurred  to 
'  it  perhaps  in  one  feature  this  paper 

an     erroneous     impression,     in     so 
i  ts  it  suggests  thai    the   modern  min- 

ing engineer  is  not  fully  conversant  with 
the  risk  of  the  non-persistence  of  ore  in 
depth,  and  in  writing  this  portion  of  his 
pap'  r  Mr.  Rickard  has  assumed  a  need  for 
'  .   which  does  not  exist. 


Not  only  in  mining  reports,  but  also  in 
the  actual  operation  of  mines,  the  usual 
practice  of  mining  engineers  proves  that  the 
risk  of  non-persistence  is  always  taken  into 
account.  It  is  the  almost  invariable  cus- 
tom for  mines  to  be  exploited  from  levels 
only  100  ft.  apart  in  depth.  The  advantagi 
to  be  gained  and  the  economy  involved  h\ 
increasing  this  dimension  to,  say,  1.0!  in  ft. 
is  fully  apparent,  but  by  only  advancing  the 
mine  workings  by  successive  depths  of  100 
ft.  the  mining  engineer  shows  that  thi 
chance  oi  the  non-persistence  of  ore  in 
depth  is  not  only  recognised  but  is  likewise 
provided  for  in  general  practice,  and.  to 
say  the  least,  this  factor  it  certainly  not  as 
a  rule  '  either  carelessly  ignored  or  perverse- 
ly misinterpreted.'  If  it  be  deliberately 
ignored  by  charlatans  for  dishonest  pur- 
poses, or  otherwise,  it  does  not  alter  the  fact 
that  the  mining  profession  as  a  whole  is 
quite  alive  to  the  risk  of  non-persistence  * 
as  shown  not  only  in  their  mining  reports, 
but  also  in  the  manner  in  which  it  is  their 
practice  to  lay  out  the  workings  of  a  mine. 

Mr.  H.  F.  Collins:  Examples  to  confirm 
Mr.  Bickard's  view  can  be  found  by  the 
dozen,  instances  to  the  contrary  being  quite 
exceptional. 

As  examples  may  be  instanced  till  the 
important  mines  in  the  West  of  England, 
including  amongst  those  still  working,  Dol- 
coath,  Carn  Brea,  East  Pool,  Levant:  and 
amongst  those  abandoned,  Botallack. 
United  and  Consolidated  series  of  mines, 
Devon  (Treat  Consols,  etc.  All  the  mines 
of  North  Wales  without  exception  have 
shown  a  marked  falling  off  in  value  with 
even  moderate  depth,  the  same  is  true  of 
Foxdah  and  Great  Laxey,  in  the  Isle  of 
Man.  the  Greenside  mines  in  Cumberland, 
Leadhills,  and  in  fact  all  the  well-known 
mines  in  the  British   Isles. 

Most  of  the  important  metal  mines  in 
Spain  illustrate  the  same  experience.  One 
may  instance,  in  the  case  of  lead  mines, 
the  Horcajo,  San  Quintin,  Sierra  Mmagrera 
and  others:  also  the  Almadeu  quicksilvei 
mines.      Tic    same    is    t  rue   ol    a    ma  j<  ,1  it  \    ,  ,i 

the  great  silver  mines  of  Mexico,  in  Guana- 
juato,  Zacatecas  and    Hidalgo,  also  of  tie 
only  important  group  of  gold  mines  in  tl 
country. 

So  1 1 ! : 1 1 1 v    are  tie    examples  in  favour  of 
the  view  enunciated,  and  so  few  tb.    excep- 
tions, that  but  few  competent  and  praeh- 
observers  will  be  found  to  deny  it-  truth 
i  general  proposition. 
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I    -    mid  like,  however,  to  point 

fcion  in  which  the  results  ol  experience 

are  likely  to  lead  to  an  exagg  w  in 

,,i   to  the   impoverishment   ol   lodes   in 

.lust    as    the    author    argues    that 

mineralization  in  a  lode  is  ni  or 

nanent  than  the  lode  itself,  so  the  writer 

would   emphasize   the   fact    that   ore-shoots 

ll\  speaking,  less  permanent  than 

mineralization  ol  i  izon. 

■  i  this  point   I  would   vi  nture  to  i 

I    my 
.  made  no  less  thai    -' 
discussion    oi    a    paper    bj     Ed.    Halsi 
Deep  Mining  in  Mexico'  (Trans,  hi.,  pp. 
1  1 1  -■_':.   as   follows  : 
'  Considerinj  >n  with 

the  present 
produced   bj    sub-aerial  dent 

him  that   i . 1 1 ■ . 1 1 1   from  surface  en- 
-   .hi  i  they  were  just   as  likely  to  find 
vein,    rich    at    su  oorer  in 

li  pth  .-is  they  were  to  find  another,  poor  a1 
surface,    get     rich     in    depth.     Of    course, 
.i  face  would  not  be  su  likely 
worked,  and  therefore  it  might  hap- 
pen that  in  tin    i  I  cases  veins  rich 
would  appear  to  become  poorer  in 

■  ,.    merelj    because    those    which    were 
•  videntlj  poor  at  surface  <li<l  not  get  worked 

■  ich.' 

Individual  r  or  lati  r,  d<  i 

invariably   become    impoverished    in   depth, 

are  extremely  common,  and  ex- 

mples  ha\ lurred  in  the  experience  of 

on)  "I  us,  in  which  the  shoot  which 
the  mainstay  of  the  output  from  a  par- 
i ml  lit ber  ■ 

■  horizon  or  a  litl  le  deeper  am  it  her  shout 

uteri  ip  lias  i  ke  its 

place. 

does  very  often  happen  in  I 

■  the  principal  shoot   is 

ther    which 

•  not  outcrop  is  also  w oi  ked  dow  n  to  a 

i .   and    perhaps  a    third   similarly ;   and 

ii    some   day    or  other,    just    al  out    the 

when  a    shoot    1ms  been   worked  out, 

ir  t be  Inn  •  xist- 

pumping  installation  have   i 
.  ir   t  be    pi  ii  mally 

ii  ds  oi  the  company 
lepli  I  dividends  i 

■  w  years  bj  dint  oi 
I 
hi     has    be<  n   neglected   by 
mai  time  prex  iously 

edei    to  keep    ;    n 


production   with   limited  hoisting   facilit 
or  for  somi  ason  not  directly  con- 

nected with  th.    permanent  interests 
general  body  ol  shareholders;  and  no  funds 
are  available  or  obtainable  to  develop 
property  laterally  by  long  drives  along 
lode  from  its  short  bottom  levels,  whic 
several    lifts    have    been    driven    only    the 
lengt  "i  or  shoots  actually  i  ■ 

worked. 

indreds    ol    such    cases    min 
stopped  and  abandoned  because  the  working 

me    iiii|H,\ erished,    w  it 
any  ...  tempt  being  made  to  dr 

along  the  <•<  >ui  se  of  the  lodi  Ii  eper 

levels  to  look  for  other  shoots.     In  such  in- 

-,  and  they   are  very  many,  alt! 
it   is  quite  accurate  to  stab 
shoots  foil  iw  'h  down  have  bi 

I.   it   is  hardly   fair  to  argue   fron 
.  \  idence   available   that    the   lodi 
as  a  whole,  less  mineralized  in  depth. 

Apart,  however,  from  impoverishment  of 
individual 

author  ol  the  paper  as  to  general  imp 
ishmenl    ol    lodes   in   depth    is  ne\  erl  i  i 
undoubtedly   true  as  a  general  pi    | 
and  all  I  wish  to  point  out  in  these  rem 
is  that  from  the  very  nature  of  the  <\  idenc  • 
available—  namely,   the  working  of  individ- 
ual shoots  down  to  a  point — it     s 

ted  id 
which  this  theory  finds  Bupport  in  the  aban- 
I  .-.   very    large  proportion  <>f  the 
mines  which  ari  working. 

With  what  is,  from  the  practical  □ 
point  of  view,  the  author's  principal  c 
lary  :  namely .  that  fi  ir  expl 

cutting  and  drn 
portant    than    b  .    the    w  rito 

absolutely    in    agreem 
same  \  iew   for  many  y  ears.      \  numb 
arguments     in     favour    of    this    view 
adduced  by  the  author:  many  mi 
cited   from  the  i  sperience  ning 

i  ii  er  who  has   hah   pract  ical   expei . 
rit  \   of  districts. 
East  Pool  mine  had  become  in 
bottom  main   years 
main  shaft  having  been  put  down  a  bi 
-ion    oi    lifts,    each    ol    w  hich    tun 

i  than  its  predeci  *si irs       V.  1 
cut  had  been  advocated  h.\   Mr.  .1.11 
!  ir  the  pas: 

I   ulted  section  ol  another  lode 

which  was  rich   in  the  -hallow  worl  : 

In  or  ■"•ii  \  •  i 

I  ,,  >    .    •    ilu- 

llow  d>  pth. 
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The  Pozo  Ancho  mine,  in  Spain,  had 
shown  for  years  a  gradual  tailing  oft'  in  out- 
put;  the  main  shout  had  been  worked  to  a 
nit,  as  those  of  most  abandoned  Cornish 
nines  were  worked,  and  three  successive 
lifts  of  the  main  shaft  had  shown  practically 
10  -round  worth  working,  the  property  be- 
ing finally  sold  for  a  song  by  the  English 
•ompany  which   owned   it. 

Under  the  management  oi  the  Spanish 
buyers,  side-lodes  in  shallow  ground  were 
rapidly  opened  up,  with  the  result  that  the 
lurchase  price  was  covered  by  the  clear 
unfits  made  in  only  three  months'  work- 
Dg,  and  since  then  during  the  past  three 
.mis  the  output  has  averaged  more  than 
louble  as  much  as  that  realized  by  the  Eng- 
lish company  during  the  last  few  years  of 
ts  life,  expenses  being  at  the  same  time 
much  lower  and  the  divisible  profits  out  of 
proportion  greater.  Such  instances  can  lie 
paralleled  from  almost  every  mining  dis- 
trict. 

Mr.  J.  H.  Collins:  Air.  H.  F.  Collins  lias 
rred  to  the   comparatively   poor  results 
realized  by  moderately  deep  sinking  at  East 
ol  during  the  past  ten  or  a   dozi  □  years. 
The  sinking  referred  to  has  been  on  a  series 
oi  secondary  lodes  underlying  to  the  south 
which,  except  in  small  patches,  have  never 
been  great  ore-producers,  except  for  copper 
nd  at  depths  n«  it   exceeding    150  fathoms. 
The  Great  Lode,  which  underlies  north  and 
vhieh    lias    yielded    enormous    quantities    of 
.   wolfram  and  arsenic,  has  been  succes- 
sively and  normally  faulted  b\  these  second- 
ary lodes,  '  thrown  up  '  as  the  miners  say. 
It  is  probably  one  of  these  thrown  sections 
cb    has    been     intei  sected    by    the    - h  I 
tthom  cross-cut,  where  we  have  lode  mat- 
ter about  20  It .  w  ide,  averaging  2     or  more 
oi    tin  oxide.      A   continuance  of   this  cross- 
cut  will  iie  uecessarj   to  determine  whether 
■  is  still  another  '  heave  ':  in  the  mean- 
driving,  rising  and  sinking  on  the  lode 
now   discovered    seems    Likeh;    to   le.nl    to   a 
renewal   >>t  highly  profitable   working. 

\t  Dolcoath,   th-   great   ore-shoot,   which 
lias  been  tic  chief  support  of  the  mine  for 
H  hile  peihaps  pitching  away 
eastward  towards  and  beneath  Cook's  Kit- 
chen, seems  to  be  failing  in  Dolcoath  itself. 
.i    lateral    driving    westward    along    I  le 
of  t  hi    bdi    ma;    pet  baps  cut    into  an 
ii  it    hitherto  unknot  a. 
en    ii.  such  a.  rich  '  sett  '  tra1  ersed   bj   so 
:-   known  lodes,  or  branches  of  the  main 
buances     >i    important    or- /eries   of 


rich  junctions  by  cross-cuts  at  comparative- 
ly shallow-  depths  would  seem  to  have  gri  a1 
probabilities  ol  success,  although  what  little 
has  been  done  in  this  direction  hitherto  has 
not   been  too  encouraging. 

Several  speakers  have  referred  to  the, 
perhaps  inevitable,  vagueness  of  Air.  Kick- 
aid's  tit  I  *  ■  -'  Persistence  of  Ore  in  Depth. 
As  regards  the  West  of  England,  something 
like  precision  is  possible.  Hundreds  of  cop- 
per lodes  have  been  worked  down  to  depths 
from  surface  of  100  to  800  lath.  Some  of 
the  best  have  then  been  abandoned  on 
account  of  poverty  at  depths  rarely  so  much 
as  200  fath.  below  sea-level;  others  have 
been  followed  down  as  tin  lodes,  at  first 
poor,  then  richer,  then  poorer  again.  How- 
deep  fhe  payable  tin  zone  may  be  expectod 
to  continue  lias  not  yet  been  determined, 
though  some  think  thai  it  has  been  reached, 
oi  nearly  so,  at  Dolcoath,  at  a  vertical 
depth  of  less  than  3,000  ft.  below  sea-level. 

Mr.  Stephen  J.  Lett:  Many  instances 
could  be  given  of  what  I  may  be  permitted 
to  refer  to  as  the  romance  of  prospecting, 
where  mines,  supposed  to  have  been  work- 
ed out,  have  been  abandoned  only  to  be  re- 
opened and  subsequently  worked  at  a  good 
profit.  Take  the  ease  of  the  Great  Fingall 
mine,  at  Day  Dawn,  which  was  nearly 
abandoned  at  L50  ft.,  when  the  first  lens  of 
ire  .-in  •  mi  ;  fori  unately,  fresh  capital  was 
obtained,  sinking  continued,  and  a  fresh 
lens  cut  at  400  ft.,  which  persisted  to  a 
depth  oi  1,500  It.  and  yielded  about  If  mil- 
lions sterling  in  dividends. 

As  another  instance  there  is  the  Viking 
mine,  Norseman  District,  Kalgoorlie,  re- 
ferred to  in  the  Minimi  and  Scientific  Press, 
9th  August,  1913.  This  mine  was  aban- 
doned at  574  It.  alf.-r  having  produced 
£223,000  in  gold  and  silver,  chiefly  gold, 
from  56,000  tons  of  ore.  The  leas.-  was  re- 
staked  in  1906  and  over  £80,000  was  won 
from  11,000  tons  of  or.-  taken  from  shallow 
depths,  whilst  on  sinking  to  coo  ft.  phe- 
nomenally rich  ore  was  obtained.  This  lat- 
ter example  possibh  serves  to  emphasize 
Air.    Kiekaid's   plea    f..r  more   enterprise   in 

lateral     prospect  in- .     Imi      is     n.iiie     the     less 

valuabl that  account. 

The    number    of    abandoned     prospects' 

that    have    subsequently    bee -    payable 

mines  is  legion,  and  if  the  Viking  mine  had 
only  been  eroded  a  Eurther  575  It.  it  might 
have    been    added     to    the    number. 

It  is  generally  admit  ted  thai  ore  deposits 
cannol  persist  indefinitely  in  depth,  but,  on 
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I 

Mr.  Walter 
witty  !•  : 

of   Pro\  idenci    thai  alive  to 

• 
ends  uppern 

iat,    after 
Mr.  Biekarcl  d   bearing  th< 

assum- 
in  the  n  - 

can  come  I" 

persist     indefinitely     in    depth  :    bui 

mprove    in    depth, 
many   ;  I  in  depth,  and 

many  have  recurring  zones  "l  relative  im- 
poverishment   and   enrichment  :   and,    with- 
■ 
ward 

Mr.  E.  Homersham:    V-  on<    notable  ex- 
ample i  l  gradual,  but  none  i  i 

mines  of  the  \\  I      Cei 

tain   gent  lemi  n  coi  I  1      t  tin     Rand 

thai    it 
should  ■  brought   into  I 

Hen    I   ■  liffet  i  verti- 

cal depth  is  a  d<  ciding 
the    Rand  an  admirable  example, 

in    the 

Hal  1 1 1  i     ■ 

I 

V   ■ 

•  -  twenty-five 
till  a   long  and 
unknot  n  futui 
of  the 
: 
anxiety  than  mere    I 

ol   Ills  contention   I 

■ 

to    | 

i  hi  n    compai  ing     them    n  itli    their 
immediate  outer* 

Mr.   M  how  e\  i  r,  to  affirm 

'  ill   in  him,  and  the  dia- 
■ 

it     is    a     |ill\      \\i      had     not     a     lo 

sludy    it  ,,.  velop- 

I 


sufficient    detail   to   enable   many  of   us 
to  how  far  I 
lower  returns  an    due  t<  >  le; 

a  6  irmerlj  . 
how  much,  it  any.  must  be  put  down  to  an 
actual   impoverishment   in   depth.        Fortu- 

unfortunately  whichever  waj 
like  to  look  at  it,  □  an 

valuable  opin- 
ion, owing  t"  th  >s  to  int. >r- 
rally  available,   I 
metricallj   ■  -  ons. 

Professor    Henry    Louis:    Mr. 

3  is  that  tin  re  in 

deptl  H 

very  properly  commences  th  n  by 

a  def 

initiates  such  a 
would     follow     his     thoroughly 
mple   in  this  respect.     My  own 
definition,  which    I  n  m\   stud 

now   for  many  years,  differs  from  Ids  h 
import, mi    particular,    being   as    follows:  — 
An   ore   is  a    n  • 

-    crust    which    m:i\    possess    int- 
economic     \  alue     u  ndt  t    f  it  ondi- 

I 'poll     tile     V 

■■  i  Mr.  Kick 
proposition,  and  I  should  have  much 

w  ere  it  not  for  a  difficulty  that  I 

bling  block  with  me   for  mnn\    \ 
and  which  his  presi  nt  paper  has  done  noth- 
ing to  ivm 

It    is   possible   to   disposi    without    much 
diflSculty    oi    two    out  Licit 

mineral    <hp,  isit  -  I  row 

the  discussion  to  tin  in  depth 

:  tallil 

can 

be  dispi  ised  of  with  si  : 

ampli  .  l  he  li  ad  of  Dei  h\  shire  and  of 

the   dales    ol    Yorkshire    and    Durham   only 
when    thej    traverse   the   moun- 
tain limestone,  and.  as  a   rule,  onlj    i 
thej  beds  ol    this    forma- 

TIlUS,    in     I  -  \     rarelv    i 

lead      except      \\  | ,. 

I 

alone,  has  produced  mon    had  1 1 
matioi 

top  el   th.    formation, 
although    it    is   quite   as    productive    ii 

E      '      ' 
it     Was    where    it     \\  as    shallow 
ocelli  I  ■    , 
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that,  with  regard  to  tin's  particular  class  oJ 
veins,  it  is  possible  1"  asseri  definitely  thai 
they  will  not  carry  ore  at  great  depths. 

As  regards  other  mineral  veins,  upon  the 
mineral  contents  of  which  the  influence  oi 
the  country  is  less  clearly  marked,  the  evi- 
dence brought  forward  by  Mr.  Rickard 
shows  that  mam  have  become  poorer  in 
depth.  Of  course,  1  am  ignoring  here  the 
subject  of  secondary  enrichmenl  or  im- 
poverishment as  foreign  to  the  real  matter 
under  discussion.  Genetic  considerations, 
rather  supporl  Mr.  Richard's  thesis. 
Heim  considered  it  impossible  for  tissue  s 
to  form  in  the  earth's  crust  at  depths  below 
00  ft.,  owing  to  thr  greai  pressure  and 
to  the  plasticity  of  the  rocks  at  this  depth. 
Norn  "ii  accepted  theories  of  tin-  filling 
ssures  by  mineral  matter  implies  thai 
the  filling  of  the  lower  portions  is  likely  to 
be  richer  in  metalliferous  content  than  the 
upper,  and  indeed  my  own  interpretation  of 
them  would  lead  me  to  expect  the  richer 
portions  to  be  above  rather  than  below  the 
medium  line,  so  that  I  should  not  normally 
expect  to  find  mineral  veins  rich  below  say 
8,000  ft. 

So  far.  then,  my  own  views  tend  to  cor- 
roborate Mr.  Richard's  thesis,  and  I  now 
come  to  tie-  difficulty  that  I  have  found  in 
fully  accepting  this  view. 

We  know  that  in  following  along  a  min- 
eral vein  horizontally  we  traverse  alterna- 
tions of  richer  with  poorer  and  nearly  or 
quite  barren  portions.  If  we  assume  that 
the  -iin.'  form  of  distribution  holds  vertic- 
ally also,  we  should  expect  to  find  precisely 
the  --Mine  set  of  phenomena  as  Mr.  Rickard 
has  chronicled.  If  the  veins  were  first 
ding  secondary  cha og  is)  in 
port     i  should  expect    to  find 

the  deposit    gel    | t  slowly  or  rapidly  in 

i',    and    finally    become    unproductive, 

n  the  miner  would  stop  his  operations. 

\'    St.   John   del   Key  flie  rich    bell    has 

5,000  ft.  deep.     Supposing  t  hai  it  ni  iw 

out,    will   anyone   sink   another   £ 0 

"i-  barren  veinstuff  in  order 

w  bether  paj  a  Me  ore   pul  s   in  aga  in  ? 

And  if  this  is  noi   done,  how  is  the  theory 

ertical    alternations    ol    rich    and    j i 

-   to  be  discovered. 

equally  evident  thai   if  a   \  ein  were 
first  cut  in  a  poor  zone,  no  one  is  goii  I 

some  thousands  of  feet  in  ordi  r  to  see 
whether  there  is  or  is  not  a  richer  zone  to 
be  met  with  in  depth.  In  pracl  ice,  w  hen  a 
miner  cuts  a  poor  reel  he  maj  sink  50  Ei  . 
or  if  it  is  a  known  rich  region  possibly  100 


upon   it ,  and  then  he  gives  it    up  as 
worthless  prospi  ei  .   bul 
sinking   indefinitely. 

I  -.  tin  n.  is  my  difficulty.  I  do  nol 
see    that    tin     possible    correctness    oi    tins 

theon    of   alternai  ing    hi  »rl:  i  mtal   : is    has 

i  ii  disproved,  aor  that  it  is  ever  like- 
l.\  tn  be  dispn n ed.  I  can  see  no  a i 
that  shows  it  to  be  untenable;  but,  until 
-  definitely  disposed  of,  I  feel  that  it 
prevents  my  full  acceptance  of  the  thesis 
that  the  ori  id  i  ins  musf  n<  d  ssarily  give 
out  in  depth. 

Mr.  J.   H.   Goodchild:   Mining   being    n 
garded  as  a  sampling  of  the  earth's  crust  ai 
abnormal  [daces,  the  paper  leads  up  to  tin 
pertinent  question,  does  anything  persist  in 
depth.     In  other  words,   dues  geology,   the 
scianee    oi    '  rocks,'    apply    in    depth :    have 
■  igists   had   a    fair  chance   to   sampl. 
the  crust  of  the  earth '.'     If  the  out 
so-called   ore   deposits    are    so    misli 
«  by  not  other  outcrops  ? 

In  ;im  case  we  have  to  examini  thi 
meanings  oi  the  term  '  rock  '  in  connectioi 
with  the  paper,  which  is  admittedly  a  de 
parture  from  the  '  fissure  '  idea,  and  a  pari 
of  that  notion  was  the  immutability  or  rela- 
tive stability  i  'i  the  '  reek  '  as  distinguished 
from  the  'ore'.  Acquaintance  with  shal- 
low mines  leads  to  a  special  point  of  view. 
Tl,.'  fissut "  mi  '       to  the  background 

and  one  becomes  aware  of  its  iiirlu.  ne,  b 
Lei  ill  igical   termini  >1<  igy. 

Such    sent,  aces   as    thai    quoti  d    bj     Mr 
Rickard     from     Professor     I lindgn  n.        I  ii 
posits  in  which   the  metal   is  of  lati  c 
than  the  surrounding  ambiguous 

\\  ■'  do  not  know  whether  rock-body  . 
substanci  □    ant.       The     fallacy     runs 

throughout  the  whole  of  geological  litera- 
ture. It  is  partly  the  outcome  of  the  fis- 
sure idea  in  obsen  ation,  a  ml  mi  it  is  based 
tin-  whole  fissure-intrusion  philosophy.  I 
:ii.i  net  putting  tiiis  Eorward  as  new  and 
must  apologize  for  tediousness,  but  the  facts 
as  to  thi  of  linn',  silica  ai  d 

n  ell  kii'.u  n.  and  yei  thej  con  - 
fcinue  to  be   ignored  in  the  expressions  w 

i  '  .   ■  -r  .ie     - i  hered    up    in   a    \m  >rd   like 

ism  '. 

It  we  carrj  the  above  distinction  in  our 
minds  in  dealing  with  pockets,  gash  veins, 

disseminated   di  posits  and   s 

many  difficull  tes  are  goi  over.      Chi    w  bo] 

be  L  id!  ed  uj as  thi    Lod< 

Applied  in  thi  : 

in    \.  wa  S  ■  rred  to,   it   renders  rid!- 


Ih.  Journal  oj  /'/,■  ■  '  lallurgical  and  Mining  Society  oj  -  \\a\\  1918 


i  t-:t  1  miles 
upward.     It   is  stion 

■ 
lines,  without  a  change  in  I 
the    whole    rock    during    which 

In  in 
than    a    pii  -        r>'-.-. 

That    being  granted,   anj    apparent   cutting 

nsti- 

tute  .-villi  i  ssure,  or,  in  tl 

.1  dyke,  of  an  intrusion.     Tl  iew- 

iree  lends  support  t<> 
Mr.    Rickard's   beliei   thai   all  ore   de] 
relatively  young  and  that  thi 
'  iw  nf  sill.--  ■•  rapid  and 

-  ded. 

I  >UtCJ 

which  are  left  out  of  account  altogether  in 
assumptions  which  are  made  when  the 
ck   are   spoken   ■ 

-   intrusions. 

lually    throwing 

light  on  thi  i  beyond  that  is 

-  unthoughl  ot  in  nineteenth 

which    is  ilis- 

and  chemistrj . 

I'    -  uol  uecessarj  to  prove  that  ks  con- 

s    i  ■;<  t. .  specu]  iti 
[ 

Mr.  Rickai  ;    roundh   : 

i   from  solul 

■ 

annel6  or 
•    place,  the  subsl 

■ 

:   de- 
■ 

«  ith 

tlie 


Dr.   Maclaren  has,  ol  course,  mad 
more  systematic  study  of  tl    - 
1  ha'.  rtainly  do  n< it  suppi >>•    I 

he   n  assumptions    holus-bolus, 

but  the  system  by  which  hi 
obliged  t..  work  is  vitiated  by  assum]  I 
which  arc  no  longer  obvious.     Surface  m 
l.cli-  mptions  and  colloid  ch 

try  is  showing  them  to  be  no  loi  _ 
sary. 

Main 
attempting    to    apply    colloid    chemisti 
..  posits.     We  had   Messrs.   Simon 
rlatschek's  paper  on  '  Gels  '.  and  last 

l    published  his  book  on 
cal    Diffusion',    in   which   many   remarl 
experiments  -  d.       The     I 

author,    however,   does   nol 
grasped    the    full    signiticai 
work.      Although   he  has  something  t< 
ad  rhythmical  precipil 
-•ill   in  other  places   makes  distinct 
re   and   country-rock   which    - 
ow  that   he  does   not   realize   hon 
new  -  apply  equally  well  t" 

and,  consequently,  how  our  whole  faith  in 
the  i-  stem  is  BQaken. 

Th.-  new   conceptions    provided    alike    bj 
geological  observation  and  physical  ch 
re  -till   hampered   in   their  applii 
b\    the    persistence  ol   old   terms,    invi 
by  men  whose  ideas  ol  geology  w 

architectural  order.     Their  ■ 
ctically  immutable  '  r 
permeated  by  hi 
I  >r.  humorously    called    '  mud- 

_     ' 
ing  i  olut  m  ns,  but  of  a  -.  >lu- 

i    in       I    'in  n.-t  able  to  .1  - 
rhythms 

Runlly 

In  Buch  .-one.  ptions  the  hard,  \  isib 

I 
re  t  lie  couditii  •  - 
fuirly  well  I  « >.-  find  vi 

all 

ol    which 

I  thi  '      ' 

nd   immutability 
■  t    in   their  thouj;  -   no 
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Why,  therefore,   immediately   on   | 
below    the    water    level    change    the    whol 
]iuint  ot  view '.'    <  )t  course  there  are 
Bid    hot    springs,    bul    why    go   right   away 
down  below  or  to  the  nebular  hypotl 
account    for  the   energy?     It',  as  many  al- 
ready held,  the  problem  of  the  igneous  rocks 
ami   ore    deposits    is   one    problem   and   not 
two.  the  connecting  link  being  hoi  solutions, 
win  go  outside  the  sediments  in  evei 
for  the  enei  ° 

It  silicate  rocks  ,-an  segregate  from  sedi- 
and   it    volcanic  activity  is  an  acci- 
dent in  this  process,  the  classification  of  all 
Bucb  silicate  rocks  as  '  igneous  '  is  a  classi 
fication   by   accident.      It    is   here    thai    the 
tacts  as   to  the   persistence  of  ore   become 
stive.      They    suggest    that    since    the 
ire    deposits    peter    out    in    depth    and    in 
length  below  the  water  level  just  as  those 
above   do,    the   whole   array   ot    rocks   known 
to    us    must     I"-    li  '  >  ed     upon    mi  ire   than 
ever   as   the    outermost    skin    of    thi 
and     that      it      is     a      long     way     to      down 
below. 

Mr.  George  E.  Collins:  I  think  Mr.  Rick- 
ard  does  not  sufficiently  distinguish  between 

I  ie  gi  i  :  I'  as  to  persist enci    oi 

ores  in  depth,  and  the  economic  evidence 
as  to  persistence  oi  minis  in  depth.  The 
question  is  not  one  of  the  continuity  of  in- 
dividual ore-shoots,  but  oi  the  coi  tinuity  of 
Tiie  conditions  which  render  the  existence  of 
ible. 

\s  each  commercial  orebody  has  certainly 
some  limit  in  every  direction,  and  as  mines 
are  usually  started  only  on  known  ore- 
bodies,  it  is  obvious  that  all  mines  must. 
Sooner  or  later,  become  bottomed.  That 
experience  has  confirmed  this,  and  has  fur- 
ther shown  that  thi  average  grade  of  ore 
produced  by  a  mine  tends  to  become  lower, 
de.es  not  settle  the  question.  It  is  for  Mr. 
Bickard   to   show   that,  depth, 

there    may    not    exist    an   equal   number  of 

lies  which,  owing  to  the  lacl 
natural  sect  1011  expi ised  as  at  sui  fai 
Dei  er  i<  mnd.     This   pari  icula  i    | 

11  was  outlined  s<  i  clearlj    i  \    1 1     F. 
Collins  in  the  discussion  oi   a   paper  by  E. 
Trans,    iii.,    p      142)  1      : 

lllellt        is        \  el'\        Hill  pillpose       (»- 

"  He  could  not  1  ii  any  continuous 

ral   impoverishmi  at    oi    fissui  ■ 

II     depth,     either     ill      \] 

any  more  than  he  could  believi    in  any  com 
tinuous  ei  I  of  veins  in  depl 


sid g  the  accidental  pi  isil  ii  in  w  ith  n  sped 

t< i  t he  mineral  veins  oi  the  present   ■ 
pri  iduced  bj  sub-aei  ial  denudal  ii  m . 
ed  to  him  that  (apart   from    sui 
ment)  they  were  just  as  likely  to  find  one 
vein   rich   at   surface   gel    poorer   in   depth   as 
they  were  to  find  another  poor  at    surface 
get  rich  in  depth.     Of  course,  those  poor  at 
surface  would  not  be  so  likely  to  be  worked, 
and  therefore  it  might  happen  that    in  the 
majority  oi  cases  veins  rich  at  surface  would 

appear   to    become    poorer   at    depth;    it    way. 

however,  merely  because  the  ones  i  vidi  ntly 

poor     at     surface     did     not     get      worked     so 
much.  " 

It    Mr.    Etickard    merely    means   to   prove 
tiiat    individual    mines    eventually    becorrn 

worked    out.     or    that     individual    on 
eventually   end,    few   will   deny   it.         I'.ut    it 
was   hardly   worth   while   to   expend   SO   much 
t  ma-    and    space   on    the    proof. 

In     this     entire     discussion     he     seems     to 
assume  that  all  . ire  deposits  should 
sidered  together,  regardless  oi  differences  in 
nature  or  origin.     I  think  we  may  with  ad- 
vantage  confine   discussion    to   gold    nones, 
from    which    most    of    his    illustrations    are 
drawn.      The   conditions   in   the,   case   of   the 
lubli    ores,  such  as  t  hose  of  c<  ppi  c 
and  silver,  are  so  different  that,  in  m; 
ion.    no   conclusions    drawn    from    tie 
be   safely   applied    to  gold   ores.      Confining 
myself    for    the     present     to     the     latter — I 
stronglj    doubf   whether  se< larj 

ment    has    playi  d    an;,     I, nee    part     in    a 

mat  ion  of  bonanzas  in  veins      I  see  i 
dence  tor  the   idea   which   Mr.   Rickard  has 
s,,  often  expressed — that   bonanzas  in  gold 
veins  are  the  result   ot   repeated   reworking 

of    their    original     constituents.       I     e 

what    he    says   on    p.    36 :    '  Tb 
especially  thai  gal  hered  dm  oil   t-ec 
in    connection    with    secondary    enrichment, 
all    goes  to  show   that    the  orebodies   found 
h\     man  i1     '  be    ten 

balance  between  solution  and  precip 
between      dissemination      and      con 

tioll.  ' 

To  my  mind,   the   facts   sugj 
vast    majority  ot   mineral   deposits   in    veins 
ir  origin  to  relativelj  strot 
lutions,    acting    I 

ot    time;    and    th: 
majoril  >  Id)    bonanzas 

li  rig-continued  chemical  pro- 
cesses on  orebodies  is  more  likelj    t 
the  direction  ot  dispersion  than  of  enrich- 
ment.     This    may    parallel    Mr.    Rickard's 
■  hat     '  most     orebodies  ....     are 


77,    Journal  of  The  Chemical,  Metallurgical  and  Minini  April  1916 


jical]     ■      ■  -        I         ' 
in.  h hat   has  become  oi  the  on  I 
torn  - "    Are  we  to  suppose 

.  bich   formed  so  many 
orebodies    in    the    Tertiary    were    inai 

any 

•    in  depth  ■ 

ci  pj  bly,  which  arises  from 

hi  which  case  ii   may 

uch  as  pol.l 

ted  by   reworking 

lurvived  thi 

ur  in  the  i 
brancb   ot    thi    ques- 
which  hardly  enters  into  the  pr< 
sion. 
structural    conditions   cited    bj    Mr. 
influencing    the    local izal ion    of 
ore  do  i  ril     depend  on 

depth.     Within  ordii 

ourably  or  favourably. 
( in  the  other  hand,  thi 

i     v  hicb  theorei  icallj  govei  □ 

e    depend    essenl  iallj     i  <v 
our  present   I 
they    limit    the    ultin  bs    a1 

B        there    is   an 
binction  «  hich  should  be  drawn 
betw  mi]         depths  and  these 

ii.  pths.     Thi 
i  rable  vertical  range  within 
litions  affect  ing  • 

in :  and    I    doubt 
whether    this    range    is    exceeded    by    the 
bj    mini  s. 
Mr.  Rickard  ba  -  hereto  ifore  di 

popular  general: 
mpro  iritl    depth)  which 

not   in  acco 

ad  up 

nnl,  en  admitted  facts  as  to  the  I  □ 

imi\  :  th    which, 

truth. 

I.M  .1/.,  Bulletin  A'o.  125,  Feb.  II. 
Mr.  A.  G.  Charleton:   In  a  contribution, 

Ml       lnstitut 

Mining  Engineers  in  1907,  b     Geo    J 
,    » ■  1 1 1  itled  :    '  Thi     ' 

I  - 
need,  thi    followii  |  ms : 

1 ,  That  i  be  majoi  itj  ot  mini  ralizi  dvi  ins 
-Hi. 


i  most  oi  these  veins  are  primarily 
mineralized  by  comparatively  rich  solut 
in  comparatively  short  periods  of  time. 

■"..  That  the  solut  I  their  metal- 

\  alues  ■  ■  ■  parat  h  eh   i 

a  '  barysphere  '  contain- 
big  large  amounts  of  tl 

various 
depths  .-uicl  bring  various  kind  <>f  magn 
wards  the  sir 

uptions  which  dis- 
turli  the  '  barysphere,'  and  bring  a  magma 
rich  in  metals  sufficiently  near  to  the  sur- 
face to  be  i  2  solutions, 

productive    of    valuable    ore    ilc|>. 
other  eruptii 

egatii  'ii 
i  included  in  this  general  survey . 
And  in  a  supplementary   paper,  with  the 
same  titli  .  published  in  tin  nsac- 

tiont  .  .    1909,    M  ft    re- 

marked,   that    as   a    r<  suli  rable 

further  study,  he  had  modified  his  views  in 

cts,  whilst  in  others  he  felt  □ 
than  '  \ er  Bure  i  bad  taken 

pri'\  ionsl\  .  however, 

bis   fifth   and   sixth    pi  have 

ii,it  been  as  well  established  as  I 

and  1 xplains  the  grounds  for  his  belief, 

in  d(  tail. 
Those  «  ho  \\  isli  to  di  to  the 

Tu  1 1  admirable  pa] 
•I.    Kemp,  entitled  '  Influence  oi    Depth  on 

and  the   ot  bi  r  Maclaren, 

entitled  :    '  I '  0        n   1  >epth,' 

both   read   in   August,    L013,   at    the    tnter- 

■     nada, 
which  I  had  the  honour  oi  attending,  d<  ;al, 
I    think,    very    Eairly  and   clearly   with 
obscure    subject    upon    which    Mr.    Rickard 
.1    our    attention :    ami    he 
_l.t     to    light     in    In--    very     instrui 
paper    a  apoi  tant 

points  that  certa  inly   di  mand  considerat  ion. 
n<  ral  way,   it   ap- 
to  me  that  the   .  I  i  whom   I 

■  •    iiu^t   bear  in  mind 
s,    and    twi 
rnational  repu- 
t.-it  ions  :  go  just   about 
neralize,  with  out 
o  summarizing  tl 

roadly,  in  my  opinion,  very  fairly. 
Di      Kem] 
follow  S  : 
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'As   regards   the   continuation  of  ore  in 

depth,  we  can  only  say: 

1.  While  there  seems  to  be  nothing  to 
prevent  precipitation  at  greater  depths  than 
we  have  yet   reached,  yet   conditions    -     m 

to  be  specially  favourable  in  those  portions 
which  lie  between  the  surface  and  2,000  ft. 
to  4.000  ft.  in  depth. 

2.  Secondary    enrichment    has     u 

the  yield  of  those  portions  of  many  veins 
which  are  above  1.000  ft.  in  depth,  the  ver- 
tical extent  of  the  action  being  limited  to 
a  relatively  short  stretch  below  the  '  ground- 
water '  level." 

These  ideas,  it  may  be  observed,  agree 
with  views  that  I  advocated  in  an  article 
written  in  July,  1913;  my  own  conclusions 
heing  formed  quite  independently  of  those 
that  Dr.  Kemp  arrived  at. 

Again.  Dr.  Maclaren*  says: 

"  A  study  of  thf  reeenl  literature  of  ore 
deposits  invariably  forces  the  conclusion 
that  workers  in  this  branch  of  geology  are 
endeavouring  in  their  zeal  tor  the  advance- 
ment of  knowledge  to  wrest  from  the  scanty 
data  available  more  than  the  simple  facts 
warrant." 

And  he  sums  his  views  up  thus  : 

"  Where  auriferous  ore-bodies  have  been 
deposited  by  the  influence  of  meteoi 
dizing  waters  or  by  cooling  on  approach  to 
the  Earth's  surface,  they  may  reasonably 
oe  expected  to  diminish  in  tenor  with  in- 
creasing depth,  and  finally  to  disappear. 

"  The  deposits  to  which  this  generaliza- 
tion appear  to  apply  are  those  of  the  Ter- 
tiary Andesitic  group." 

And  Dr.  Maclaren  goes  on  to  say  : 

"  Even  for  many  of  these  non-persistence 
of  ore  is  more  often  a  function  of  geological 
structure  than  of  increase  in  depth. 

"  For  all  other  deposits,  and  especially 
those  of  the  pre-Cambrian  group,  ore  found 
:n  strong  well  defined  fissures  may  be  ex- 
pected to  persist  unchanged  (apart  from 
local  horizontal  variations)  in  '  depth  ',  pro- 
vided the  rock  of  the  lode  walls  is  homo- 
geneous and  that  the  ore-bearing  fissure 
does  not  pass  out  of  that  rock. 

"  In  all  these,  therefore,  geological  struc- 
ture and  not  depth  is  the  factor  controlling 
the  presence  of  ore. 

'  Depth  '  exercises  only  an  indirect 
control,  inasmuch  as  the  greater  the  depth 
'the  more  is  the  likelihood  of  geol  igical 
change." 

I   cannot   speak   from   personal    examina- 


tion "i  any  greater  deptb  than  abou 
ti .,  and  that  in  one  case  onlj .  I 
general  knowledge,  based  upon  thi 
<>t  different  authorities,  and  my  owe 
vations,  lead  me  to  endorse  the 
named  conclusions. 

Consequently,  if  Mr.  Rickard  had  limited 
bis  observations  to  the.se  parts  .it  the  crusl 
of  the  Earth  about  which  more  is  actually 
known,  without  going  int..  speculations  that 
are  practically  fruitless,  at  the  moment,  re- 
garding unknown  deeper  regions — ah.  nit 
which  nothing  positive  can  be  said  • 

tier — I  should  have  felt  nothing  but 
appreciation  for  the  paper  he  has  presenti  I 
to  us:  and  I  should  have  confined  myself  to 
criticism  of  some  minor  matters  oi  detail, 
which  are  of  secondary  importance,  and, 
comparatively  speaking,  unimportant. 

Hut  Air.  Etiekard's  contentions  carry  us 
a  very  considerable  step,  it  seems  to  me, 
beyond  the  position  that  both  Dr.  Kemp 
and  Dr.  Maclaren  at  any  rate  felt  justified 
in  taking  up  in  regard  to  this  important  and 
big  question  in  August,  1913,  and  I  am  not 
personally  convinced,  upon  the  evidence 
since  presented  by  the  author,  carefully  as 
it  has  been  prepared  and  worked  out.  that 
there  is  anything  at  present  to  warrant  a 
further  speculative  advance  into  the  un- 
known bary sphere,"  or  lower  '  litho- 
sphere  '. 

Rightly  or  wrongly,  however,  I  hold  that 
there  is  only  one  method  by  which  an 
abstract  theory  of  this  kind  can  bi 
factorily  put  to  the  proof  and  settled,  viz., 
ii\  extensive  exploration,  at  greater  depths 
than  we  have  yet  reached.  It  is  possible. 
of  course,  that  the  examination  of  what  are 
known  to  have  once  been  deep-seat,  e 
may  yield  further  valuable  evidence,  in 
support  or  otherwise,  of  Mr.  Rickard 's 
theory;  where  such  rocks  and  rock-masses 
have  been  elevated  by  geological  disturb- 
ances, subsequent  to  the  formation  of  lodes 
they  may  contain;  in  places  whei 
rock-formations  have  been  partially  exposed 
at  surface,  through  the  planing-down  of 
later  strata,  once  superimposed  upon  them, 
lent  to  the  formation  of  the  lodes 
that  they  may  carry:  in  localities  where 
mining  is  or  may  be  hereafter  more  or  less 
extensively  pursued. 

And  this  line  of  investigation,  if  followed 
systematically  and  thoroughly,   is  doubtless 
calculated   to   throw   fresh    light,    in    I 
.--  .in.,   upon  t  he   nature  and  occurn  i 
ore  deposits  at   greater  depth   than 

ar    rod  formations,    have    perhaps 
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-    r  .1.    II     '•     - 
in  hi-   '  paper  '   entitled   '  Problems   in   the 
I     Ore-deposits,      Ti  ins.     .!«"  r. 
Feb.,  1901,  p.  657,  said  : 
"  We  maj    ....  recall  the  fad  that  ore 
:i  continue  '  *    >■  pth-     As 

will  I..-  shown  later  on,  mining  i-  carried  on 
in   many  places  at   .■>   depth  <■!   nol    mi 
U'T.",  t.,  1-25  kilom.,  lint,  in  Fact,  as  n  fi  rr<  d 
urface,  •"■.    1.  5,   pi  rh  ips  6 
kilom. " 

•  his  -tat.  in.  iii  a-  ■■>   fact,  how 
Mi.-  author  harmonize  ii  with  liis  gen- 
eral  theory  of  tin-  poverty  in  metal  con! 
and  of   the   non-permeability  of   tin-   deep- 
|   r< 
[s  it  certain  after  all  that  the  '  "1,1  Men,' 
■  hor  appears  t"  believe,  were  en- 
tirely unwarranted  in  honestly  thinking  that 
lodes  '  held  in  depth,'  and  even  in  assum- 
ing  that    they   were   liki  go   richer  as 
they   were    followed   dow  a?      \>     idi  a    that 
■    i,  , -. .    appeared   more  ridiculous  than 

ctual 
possess  to-day. 
We  Know,  of  course,  unforl  unately,  that 
the  reverse  is   frequentlj   the  case  in  prac 

•'.  hat    fortunes  might   not    ng  mi  ii 

make  if  it  were  othi  i «  ise!  But  the  orig- 
inal grounds  for  the  belief  above  ment  ioned 
strike  me  as  being  tolerably  i  31  rict- 

ly   logical   from  a   purelj     scientific    stand- 
that  the  mean  density  of 
arth  may  be  put  at  between  5  and  6 : 
whilst  that  ol  the  rocks  ol  it-  crust  is  about 
_ 

\n.|  tin  mi  an  density  ol  the  crust,  to 
the  mean  densitj  oi  the  whole  earth,  maj 
be  calculated  at  between  5  and  11.  I  be- 
\t  'J-'in  mills  in  di  pth  its  di  nsity 
has  been  figured  at  3-]  ;  -2,111111  miles 
wav  dow  us  at   7'5,  iii  'I  al    1,000  miles  (the 

I   am  not   making  myself   responsible,  "f 
course,  for  the  absolute  correctm  --  ot  I 

but     I    think    thej    are    generally 
pted     bj     modern    scientists    as    being 
the  truth. 
.  .<  er,    it    doi  -   n<  it    appear  1  hat    pr<  - 

Sure    alula'    can    arc., lint     for    such     ilicn 

densities  in  depth  "!  the  world's  old  crust; 
consequently    thi 

highly     mi  : 

1 11 1<  1  an   honest  and  naturally  popular 
belief  amongst  miners,  and  some  verj 
too;   nor  hn  vi     I   1  \ ■ 

Prof,  .11 


practical  or  scientific  •  I   present- 

ed, proving  that  the  composition  of  thi   1 
of  the  earth  is  essentially  non-metallic. 

At  any  rate  scientific  and  modi 
gists,  who  have  accepted  and  sustained  the 
opposite   theory,    have    accounted    for    the 
high  mean  density  of  the  earth  by  sup] 
ing  that  the  interior  contain-  a  much  1. 

ruBt 

it  may  be  chiefly  iron,  or  consist  ot  vari- 
ous metals.  Who  can  tell  US?  But  ht  US 
assume,  at  any  rate  for  the  moment,  that 
the  foregoing  general  proposition  is  tin. 
I-  it  most  likely,  if  so,  that  these  metals 
are  evenly  distributed  throughout  tie 
'  barysphere  '.  or  that  they  are  concent' 
in  workable  zones  in  parts  ot  it'.' 

Then,  it  you  accept  the  views  "t  such 
mod,  1  1   authoritii 

Prefessor  Stelzner,  the  late  Professor  Franz 
I'—,  pny,  C.  I!.  Van  Bise,  G.  W 
the  late  In-.   Emmons,  ami  even  Mr.   Rick- 
ard    himself,    may    there    not    he    many    yet 
undisci '\ ei ,-,1   '  In manzas    'await ii .. 
t,  at   much  greater  d<  pths  thai 
which    we   have  yet    penetrated,   i.e.,   below 
5,000   tt.    from   the   present    surface?      Maj 
this   region   not   contain   yet    mam    pleasant 
as    well    as     unpleasant     surpri —     for    us 
all? 

Let  me  call  attention  to  some  observa- 
tions bj  C.  R.  Van  1 1  ise.  in  discussing 
'  Some  principles  controlling  the  Deposition 

Ires,'  w  hich  seem  to  me  to  lend  si  i 
rational  scientific  support  to  this  \ ■!■■■. 
the  e 

Van  lli-e  observes  in  that  magnificent 
collection  of  '  papers  ',  '  Tin  '  >i 

I '-  posits,'   published   by   thi     \t> 
stitute  of   Mining    I     .  3  in   1902  : 

■    Two    fundamental    point-   which    Lind- 
i  emphasize   are,    that 

1  he  ma  in  source  1  it  the  metallic  ■ 

11-  rock-,  and  that  the  heat  of  the 
igneous  rocks  has  been  instrumental  in 
their  production. 

"  The    original    source    of    much    of    the 
■  iul  for  the  metalliferous  deposits  maj 
indeed    be    largely    tin 

the  lower  part  ol  the  lithosphere;  for  from 
these  source-  vast  masses  ol  volcanic  ro 
are    injected    into   the    zone   ol    fracture   or 
brought  to  the  surface. 

"  While    I    hold    that    the    main    -ource   of 

the  water  depi     I  meti  oric,   I   ri 

ise    that    another    -mine    of    such    water 

IS     tile     IL'lleoUS     IMcks. 

I 
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I  say  also,  through  the  agency  of  vul- 
canisin,  water  occluded  in  magma  is  trans- 
ferred from  the  zone  of  rock-flowage,  or 
even  possibly  from  the  centrosphere  (the 
italics  are  mine)  to  the  zone  of  rock-frac- 
ture. " 

Notwithstanding  the  arguments  and  ex- 
amples so  admirably  presented  by  Mr. 
Rickard,  I  cannot  see  any  obvious  reason 
myself  why  in  certain  cases,  occurring 
sufficiently  frequently  to  be  of  great  eco- 
nomic importance,  there  should  not  be  ex- 
tensive barren-zones  and  workable  orebodies 
recurring  below  ."1.11011  ft.,  just  as  they  have 
alternated  nearer  the  surface. 

At  any  rate,  I  iliink,  this  view  can  be 
equally  as  well  upheld,  geologically,  upon 
tli-  scientific  grounds  1  have  mentioned,  as 
the  opposite  proposition,  which  the  author 
advances  with,  I   fear,  undue  assurance. 

My  own  personal  experience  it  is  true  is, 
that  individual  ore-shoots  and  orebodies 
near  the  surface  have  shown  an  unfortunate 
tendency  in  many  instances  to  grow  shorter 
in  length  or  cut-out  in  depth,  new  ones 
sometimes  coming  in  to  take  their  place  at 
lower  levels;  but  I  do  not  yet  see  any  suffici- 
ent conclusive  evidence  to  satisfy  me  that 
lodes  and  mineral  deposits  almost  invariably 
tend  to  grow  substantially  poorer  in  depth. 

Mr.  J.  B.  Tyrrell:  It  is  unfortunate  thai 
tie.  class  of  orebody  to  be  discussed  has 
been  left  uncertain.  It  would  hardly  be 
worth  while  for  anyone  to  write  a  paper  with 
tie  object  of  proving  that  orebodies  formed 
by  secondary  enrichment  do  not  persist  in 
depth,  for  every  miner  at  all  conversant 
with  his  subject  knows  that  they  do  not. 
On  the  contrary,  there  are  lew  who  would 
have  the  hardihood  to  assert  that  magmatic 
-  E  egations,  such  as  the  nickel-copper  ore- 
bodies  at  Sudbury,  do  not  continue  to  great 
depths,  for  the  acknowledged  method  of 
their  formation  would  indicate  persistence 
downwards  with  the  margin  of  the  norite 
laccolith  with  which  they  are  associated, 
and  no  proof  has  yet  been  offered  that  would 
indicate  a  contrary   set   of  conditions. 

The  title  of  the  paper  does  not  state  whe- 
ther the  author  intends  to  use  the  surface 
arth  as  tie-  starting  point  from  which 
to  measure  the  depth  to  which  ore  persists, 
iee  i  lie  u  hole  tone  of  his  paper  would  indi- 
cate that  this  is. his  intention.  Now,  the 
present  surface  is  an  accidental  or  fortuit- 
ous section  through  the  rocks  which  corn- 
p<  «e  the  earth  's  crust  .  and  1  ai  aCCi  unit  of 
either   sedimentation    or    erosion,     which     is 


constantly  in  progress,  is  a  different  plan, 
from  the  surface  at  the  time  when  any  ore- 
body  was  formed.  The  difference  may  he 
slight  or  it  may  he  great,  but  it  is  different 
If  the  surface  at  the  time  had  been  tin  con- 
trolling factor  in  the  deposition  of  the  ore, 
or  had  been  the  datum  plane  from  which 
the  ore  was  deposited,  that  datum  plane  is 
now  either  above  or  below  the  position 
which  it  occupied  at  the  time  of  ore  de- 
position. In  the  case  of  most  secondary 
enrichments,  where  the  surface  has  exer 
cised  a  controlling  influence  in  their  deposi- 
tion, and  where  that  surface  has  since  beer 
subject  to  erosion,  the  controlling  (.latum 
plane  was  above  the  present  surface.  In 
the  case  of  many  primary  deposits  formed 
in  fissure  veins  by  ascending  solutions,  the 
cause  controlling  deposition  was  at  an  un- 
known but  often  great  distance  beneath  the 
surface,  and  this  controlling  cause  or  datum 
plane  may  have  had  no  relationship  what- 
ever to  the  surface  as  it  then  existed,  ami 
may  have  been  far  beneath  it. 

In  some  cases  the  datum  plane,  while  be- 
neath the  surface  at  the  time  of  the  forma- 
tion of  the  deposit,  is  now  partly  beneath 
and   partly    above    the    present    surface. 

An  excellent  example  of  this  condition 
may  be  seen  at  Cobalt,  in  Northern  Ontario, 
where  a  sill  of  coarse  diabase,  about  500  ft. 
thick,  was  intruded  into  pre-Cambrian  rocks 
of  Keewatin  and  Euroniah  age.  Both  the 
lower  and  upper  surfaces  oi  this  sill  were 
planer  from  which  the  silver-bearing  veins 
extended  more  or  less  vertically  at  right 
angles  to  it,  so  that  if  the  sill  with  the 
dependent    veins   could    he    lifted    up   these 

veins    would    be    seen    hanging    as    series    of 
fringes  from  its   lower  surface. 

Erosive  agencies  have  removed  the  roe! 
which  formerly  covered  this  sill  over  largi 
areas,  have  bevelled  off  the  sill  itself  to  an 
edge,  aial  have  removed  n   completely  with 

tl ver-lying  rock  over  other  large  areas. 

Most  of  the  veins  w  hick  ha  ve  been  w<  irked 
up  to  the  present  time  are  in  the  area  from 
which  the  sill  was  completely  removed, 
t  hough  they  are  sufficiently  near  it  a  1  dgi 
to  indicate  that  fchej  must  have  been  close 
to  its  lower  surface  before  its  removal. 
Veins  so  situated  were  easih  discovered, 
Ian  the  discovery  oi  veins  which  are  still 
beneath  the  sill,  and  have  not  been  expos- 
ed b.\  the  removal  of  tih.  .,j|  |  trough  pro 
cesses  of  erosion,  is  a  much  mi  ire  difficult 
matter,  because  it   uecessitates  the  driving 

.it     expensive     tllllllels    allll     Cl'OSS-CUts    thrOUgl 

the  hard  underlying  roe!       I  Cowever,  some 
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BUCh  discovered.     The  first 

•  bat   came   under  my  • 

ssing  pro- 
perty.    I-  the  lower 

uded 
downwards     into  rlying 

|  -eastern  portion  oi  the  Cobalt 
ded  down 

tend  upwards  from  tl 

sur- 

[n   this  !    ore    has 

a  the 

present     -  "•  rably 

100   ft.    recorded   by    Mr. 

Rickard. 

veins  which  have  been  formed  bi 

.; ,  as  far  as  is  known,  quite  inde- 
pendent   of   surfi  I        datum 

•  rred 

dia- 

•   the  pn  sent   surfaci  .     ad 

ie  ore  does  not  persist  for  mon    I  bar  b 

i,  d  feet  from  these  dai 

w},,  n  m     are  cl< isi    to  the  surface, 

uaturallj    di 
tend  i  •■>  >:-    ^  b(  bher  similar 

would  I"    fi 

ower  surf: t   the   sill   were   followed 

dips  under  the  overlying  rock,  is 
in  it  known. 

uthor's  met 

,!nl    simplj     —  it  iiil     bis 
deposits  an    i 
will   hardl;  aviction   to   thoughtful 
Instances  in  which 
.  or  other  \  aluable  material  for  which 
a  mine  1,1  ias    been    deter- 
mined   to     I''. 

late  than  thi 

occurs  must   i..-  kno1 

•  one,  and  it  is  to  ei  umer- 

of  evidei Howei  er,  T 

In 

i      I  lambrian    i th<     Porcupine 

district  of   Nort 

tones 
most  recent 

syenite  which,  in  the  form  of  n  dyke,  cuts 

i    isi    with   its   contained   gold- 

than 

vein,  show- 

ni  'I   entirely 


From  I  M.M  ,  Bulletin  tfo.  136,  3Iarelt  11.  1915 
Mr.  W.   H.   Goodchild:    The    theoretical 
section  of  I  ms  to  me  I 

t.i    serious    criticism.      Describing 

L-yielding  rock  that  ran  be  exploited 
to  ad  r  be  general   u  -on- 

'  such  rock 
occurrence  to  an  outer  shell  of,  - 
6,000  tt.  in  thickness.     Mr.  Rickard  p 
at  '  as  mining  is  basi  d 

pies,  it  i-  the  aim  <>f 
the  intelligent  miner  to  eliminat  error, 
more  especially  the  veiled  falsity  that 

uuise  of  an  attract 
eralization. '     Later  he  states  that  '  di 
tion  of  ore  is  the  result  of  precipitation 
solution,'    an    unmistakable    gei  i 
which,  however  m  to 

inventors  of  theories  of  orogenesis,  the  in- 
1  miner  would,  I  think. 
do  well  tn  regard,  in  the  pn  si  i  I 
uetic  science,   as  r 

ample  of  '  veiled  falsity  '. 

Mr.    Rickard    concisely    summarizi 
I    opinion  in 
origin  of  some  selected  types  <■!   such 
di  posits.     The   \  iew    thai    d<  p 
longing    to    these    types  when  enooui 
again  will  probably  have  a  similarly  restrict- 
ed vertical  extension  and  diminishing  rich- 

with     incri  pth,    is    wil 

doubt  :"  the 

mining  engineer  and  shareholdei 
until  additional  evidence  is  forthcomii 
its  modification. 
To   the   B(  rious   si  udenl    of  ore   di 
however,   descriptions  and   theoretical 
cussions  pt  to  tell  us  hi 

lias   furnished   the   top   storj    can   earn    no 
firm   conviction   that    the   1""  er 

To  Let .  unfurnished  '.     1  have  it  in  • 
for  instance,  that  matter  sinks  in  the  cupola 
and   that   in  a   well-conducted   smelter  one 
w ould  1m\ e  to  treat  a  \ast  ami iunt  i 
with  watery  washes  it  one  sought 
but   a   tithe  «'t   the  amount  of  wealth  con- 

ttoms.     The  human  n 
lurgist     extracts    or 
limited  proportion  "f  his  metals  by  sol 
and  |  ssi  s.      Whs 

indeed,  that  the  eternal  metnllur- 
nature,  has  depended  merely  on  s,.hi- 
tion   and   precipitation   phenomena    for  the 
eiineentr.it  j  v< hen  she  has  a  pie- 

other   means   al    her   disposal    fur 
I  ing    the    minerals    we    prii 

1,1  Is  ? 

Iii  tin  I      link  the  min 

well  the  vague 


T.   .1.    Richard.— Pi 
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ness  oi  oro-genetic  theories  in  general.  The 
number   of    missing    links    in    the    chain    of 

ace,  particularly  in  physico-chemical 
detail,  is  an  outstanding  feature  oi  the  pre 
sent  daj  literature  on  ore  deposits,  to  which 
INIr.  Rickard's  paper  is  no  exception.  Until 
m;i 1 1>    more  of   these  gaps  are   filled   in   1>,\ 

advance  of  the  physical  sciences  it 
seems  \<  ,  me  thai  the  miner  would  be  well 
advised  to  attach  far  more  weight  to  detail- 
ed desei  iption  of  ore  i  iccurrence  than 
to  theories  lias. 'J  on  necessarily  scanty 
and      frequently     quite     inconclusive     evi- 

Mr.  Rickard  refers  to  the  work  of  V.  D. 
us  on  the  crushing  strength  of  rocks, 
in  figures  given  \>\  Mr.  Rickard,  and 
the  conclusions  he  draws  in  regard  to  the 
depth  at  which  the  only  openings  in  rock 
ari  oi  subcapillary  size,  are  apparently  so 
very  wide  of  the  mark  that  I  prefer  to  quote 
Adams  himself  in   this  connection: 

(1)  The  calculations  which  have  been 
made   as   to   the   depths    below    the   earth's 

surface  at  which  all  cavities  in  tl arth's 

crust  would  be  closed  by  plastic  flow,  based 
•  ■it  the  crushing  strength  of  rucks  at  the 
earth's  surface,  are  erroneous. 

'_')  At  ordinary  temperatures,  but  under 
the  conditions  of  hydrostatic  pressure  or 
cubic    compression    which    exisi    within    the 

■  It's  crust,  granite  will  sustain  a  load  of 
nearly  Inn  tons  to  the  square  inch,  that  is 
to  saj  .  a  1.  lad  rat  her  more  I  ban  s.-\  en  1  imes 
!  as  that  which  will  crush  it  at  the 
surface  of  the  earth  under  the  conditions  of 
the  usual  laboratory  test. 

3     Under  the   i lit i< ins  i if  tempers ture 

and  pressure  which  are  believed  to  obtain 
within  the  earth's  crust,  emptj  cavities 
may  exist  in  granite  to  a  depth  of  at  least 
11  miles.  These  may  extend  to  still  greater 
depths,  and,  if  filled  with  water,  gas,  or 
our,  will  certainly  do  so,  owing  to  the 
pressure  exerted  by  such  fluids  or  gases 
upi  in  t  he  inner  surfaces  of  such  cavil  ii 

Presumably  Mr.  Rickard  has  inadvertent- 
ly taken  the  earlier  figures  referred  to  bj 
Adams*  as  erroneous. 

Mr.  B.  I.  Collings:  We  are  compelled  to 

recognize  the  fad  that   in  the  vast  majority 

ses  mines  lose  their  values  with  deptl  , 

ough   the  accepted   theories  to  account 

for  this  phenomenon   ari    in  si  ime  respects 

'  I-'.  D.Adams,  Ji  ../  (..  nloffji.  Vol    20,  1912,  pp,  97-118;  and 
Daly,  'Igi i  Roi  i .-  and  their Orkrin,'  pp  l-   I  il 


vague,  incomplete,  and  unsatisfying  There 
are,  with  Rhodesian  mines,  a  number  of 
accented  facts,  which  are  not  >■'-;  ti.  re- 
concile with  current  theories  ol  ore  deposi 
tion  and  its  lack  of  persistence  in  depth. 
The  genesis  oi  the  gold  reefs  in  Rhodesia, 
is,  without  exception,  closeh  connected 
with  acid  igneous  rocks. 

The  orebodies  in  nearly  all  cases  skirt. 
the  margins  of  the  granite  masses,  winch 
outcrop  over  large  areas,  and  are  invariable 
associated  with  felsite,  quartz,  porphyry 
and  allied   intrusive  rocks. 

These  dikes  are  generalh  regarded  as 
apophyses  of  the  main  granite  masses,  and 
the  period  of  injection  of  the  gold  and 
accompanying  minerals,  with  resultant  for 
mation  oi  tl rebodies,  undoubtedly  syn- 
chronized with  the  later  stages  of  the  cool- 
ing (if  the  granite. 

All  these  conclusions  are  in  general  accord 
with  present-day  theories  of  the  formation 
of  the  type  of  mineral  deposit  all  the  world 
over.  The  granite,  with  which  these  de 
posits  are  genetically  connected,  belongs 
unquestionably  to  a  very  earh  geological 
period,  and  it  therefore  follows  that  the  ore- 
bodies  themselves  are  of  greal  age.  Sinci 
their  formation,  denudation  must  have  re- 
moved manj  thousands  of  feel  oi  overlying 
rock,  and  tin'  present  outcrops  must  have 
been    a    corresponding    distance    below    the 

surface. 

I    maintain   that    in   most    instances    mini's 

give  out  in  depth,  for  the  same  reasons  that 
they  give  out  on  the  strike,  and  as  a  proof 
of   this    I    suggest    that    the   longitudinal    sec 

tion  of  an\  wi.rkeil-oui  mine  be  taken  and 
tilted  through  an  angle  of  00°.  so  that  its 
line  of  strife'  bec< imes  its  line  of  dip.  Then, 
after  eliminating   the   effect   of  any   surface 

co intrating    influence,    it    will    be    found 

that  tie'  conditions  of  a  normal  mini'  still 
obtain. 

In  other  w  i  >rds,  the  beha  \  iour  i  I  a  n  *>i ■■■ 
bodj  'Hi  the  limit  of  its  strike  will  be  found 
similar  to  its  behaviour  on  the  limit  of  its 
depth.  It  is  probable  that  most  metalli- 
ferous veins  have  been  rilled  from  below, 
but  the  channel  whence  tic  filling  has  come 
may  well  have   been   verj    small. 

(in  this  theory,  the  Rand  orebodies,  with 
their  extraordinarily  long  strike,  mighl  be 
expected  t"  extend  als<>  fur  a  ven  greal 
distance  on  the  dip. 

This  is  found  to  hi'  'Ii.'  case,  their  very 
gradual  impoverishment  in  depth  being 
attributable  entirely  to  the  factors  influ- 
enced ly   incn  .1  sing  dept 
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Till'.  THEORl'  OF  TUBE  MILLING. 
I'rinti  d  ii     I 
By  Mr.  II.  A.  Winn     Mi  mber  of  Council). 


DISI  I   SSIi  IS. 

Mr.    W.    R.    Dowling    (Pasi  Pn 

issing  ill-  problem  oi  i  Bicii  nl   i  ubi  ■ 
milling,   I  eon*    classifiers 

a  fter  tli  c cla  ss  I 

i  classification,  ci 
results,   is  possibly   noi    full. 
nized  on  the  Rand.  The  lirsl  published  refer- 
ol  recommending  the  installa- 
!  return  cone  after  the  tube-mill 
classifiers  is  by  Walter  Neal,  one  of  01 
sponding  members  oJ  Council,  in  an  article 
published     in     1 1 » » -     .Minimi    and    Scii  ntific 
Press  on  2nd    Vpril,   1910.     In  June,    L910, 
J.    I-'..    Thomas   recommended    tin-    installa- 
tion <>t  ret  in  a  sand  cones  i<>  prevent  coarse 
■  i  ■  i     iverflowing   the    tube-mill    cla 

.    thi    cyanide  w<  i  iZ,  CM. 

and    M,    Society,    Vol.    X..    p.     l">-'i.    June, 

l!l|U).        UsO    il 

,i    i   papei       Tin     Vma  Igamal  ion  of  ( lold  in 

ter,  an  illustration 

is    given    sliov  ifetj    or   rel  uri 

(Vol     XL,    p.     121.    March,    1911).      These 

turn   cones  are   preferablj    buill 

of    tin-    si -!/.•    ;>s    the    usual    tube-mill 

classifying  cones,  and  should  I"-  aboul  one- 
third  in  number  of  tin-  battery  "I  tube  mill 

\-   1  In-   nun 

con's   is  smaller  than   tin-   tube-mill 

nil  .-i   mud  ' unit'  of 

pheral    i  ner    should    be 

1  i  .  ,  i  ,  .  i    .  ■.  i  i  i 

pulp.        Tli 

I  -  ml    st i earns   overfl  le   1  ube- 

nnll  cli  □  broughl  to- 

pumps   SO   I  li.it    I  In-    nihl.  I  Hi  iW    in. i  \    I 

fed  down  n  steep  grade  to  plates  i  r  flowed 
lut In'  pump  |ni       I 

particles    overflowing    the    tube-mill    cones 
through    irregular  i ir   i  ■•■•■> ■— n e    pulp 

i  inn.  .1    mti  I    t  lie    t  ill"'  mill    <  ■  1 1<  - 1 1  i  I . 

When  fitted  I  auto- 

tors,  t  lie  t  hick  underflow  oi  t  be 

m  i\    i..'   red d    to  tl 

irj    fall   "i    30      for  the 
'  hick  underflow    launder  is  uol 


-.apply   nt    water   turned   on   mid   off   by   an 
attachment   b  tor  may  bi 

ed  t' '.  as  has  been  done  by  J.  M .  Dixi 
mill  manager  oi  the   Robinson    I 

1 1  a   water  only   flows  w  I 
e    an    underflow  • 
sand  pulp. 

I         sj  stem  of  safety  cones  .-is  s] 
above  is  preferable  to  the  individual  safety 
cone   tot  mill  classifii 

fificienl  and  er  unit* 

tn  require  attention,  less  volume  of  pulp  is 
elevated  bj   the  tube-mill  pumps,  an 
is    Ii  ss    danger    i>t    chokes    with    thi 
mull  i  flow    aperf  ures  of    I  ■  ■ .  than  in 

Rsarilj    smaller   underflow  a] 
nl   smaller  cones  with   fluid   underflow, 

\  more  important  advantage  "1  a  reliable 
safetj  cone  installation  is  thai  I 
for  •  vi  ii  distribution  of  initial  pulp  to  tube- 
mill  classifiers  is  nol   so  greal       I" 
equal  distribution  of   pulp  to  classif 

alw aj s   I n   difficult    and    costly,   i 

mosf   successful  of  the  many  devici       i 
i    i  li  ration   of  pulp  ai 

im  pita  I   ;i  nil    in. i  ml  i  "  es.      With   ;Hi 

distribution    of    pulp    as    ol 
from    a    reasi  mably     n  ell    arranged     sel     ol 
launders  t  here  is  no 

ashing  plant ,  of  i 
ing    the   cyanide    works    whed    safetj 
i  are  installed. 
I n  some  nl  the  older  plants  it   ha 
tall    the    '  irdinai ; 
cones  owing  to  lacl  th  in  overflow 

ami   underflow  launders.      In   I 

uliir  bos  9  tt .  long  by  '■'<  tt. 
5   it     deep  has    been    installed    lengthwise 
across  the  total  pulp  stream  overflow 

tnl"    mill   classifier  c -.   and    is  run  rilled 

with  sand.     The  l>"\  is  provided  with  three 

-.  one   in  the  centre  of  each  square 

yard    "I     the    bottom,     permitting    nozzles 

i     diametei 
used,     bul     the     actual     working 
usually      j     in.     to     1  0 

inside     tin  a     12     in. 

diaphragm  is  supported  12  in. 

legs  w  liii-'n  are  sen  «  ed  at  the 
tup  tn  allow  ol  adjustment  "t  t 
The   top  of  tl  ivered   w  ith    1    in. 

si  t   nisi  below   the  pulp 
level,     and     this     prevents     the     incoming 

■  he  set  tied  sand        \     i  ii 
i  iiiii.  m~  t  hick  im. I.  ill.  iw  ol  pulp 
,i\  it.it.s  inl 
Simmi  i    rind    Jack,    and    ven    lilt!  • 

liiired"      Prom    10  to  I 
' 


April  liii; 


/'    //.   Croghon.— Xot, 


thi    Practical  Testing  o)    Wo  >  di    Solutu 


Mir.'  content  ol  "_' i      and  n  grading  oJ  21" 'i 

60;  U"3  60  90;  37"0  -90.  Though 
not  so  efficient  as  regular  safety  cones 
owing  to  Limited  overflow  breadth  of  only  9 
ft.,  compared  with  over  double  this  figure 
for  the  periphery  of  one  •'>  ft.  diameti 

is  -  Eetj  diaphragm  classifier  is  cheap  to 
instal  and  of  considerable  utility,  as  has 
been  found  at  the  Simmer  a  Jack  and  Sim- 
mer 1  >eep  plants. 

The  President:  It  is  ven  disappointing 
there  is  so  little  discussion  on  the  papers 
by    Mr.    White    and    Mr.    Nettleton,    which 


are     before    you    for    final    diseussi 
night 

I  might  poinl  out  thai  nexl  month  will  be 
the    last   opportunity    for  dealing    w 
Dowling's  and  Mr.  Cull. mi's  papers 
we  have  only  had  experiences  of  one  particu- 
group     with     regard     to     tube-milling. 
There  are  many  metallurgists  on  the  mines 
groups  who  should  be  able  to  eomi 
forward  with  experiences  and  discussion  ■ 
this  paper;  and  I  hop.'  they  will  .1"  so       \- 
there    is    no    further    business    befo 
1  :tii_T.   we   will   adjourn. 
The  meeting  then  terminated. 


flowing  I'll''''  will  be  submitted   |  n    ai    tlu     meeting   oj   the    S 

to  '"    h  'd  on  S  -'  nl  in.  thi    15th  May,  1915. 


NOTES  ON  THE  PRACTICAL  TESTING  OF  WORKING  CYANIDE  SOLUTIONS 


l'.\    Edward  H.  Croghan,  B.A.  (Membt 


The  purp  ise  notes  is  to  illust  rate, 

firstly,  the  great  diversity  ol  results  that 
may  be  obtained  in  testing  working  cyanide 
solutions,  and  secondly,  to  promote  a  dis- 
cussion as  to  the  most  suitable  uniform  pro- 
cedure which  should  be  adopted  on  this 
field.  Before  doing  so,  it  would  be  advis- 
able to  define  certain  terms,  practically  as 
St  tted  by  <  Jlennell 

Free  cyanidi  is  the  equivalent,  in  terms 
of  potassium  cyanide,  of  all  the  cyanogen 
which  is  present  in  the  solution  as  simple 
cyanides  of  the  alkalis  and  alkaline  earth 
metals,  such  as  KCy,  NaCy,  \"H,Cy.  CaCy2 
ami  BaCj  ...  It  di ies  u< it  include  i 
present  in  the  form  of  hydrocyanic  acid  t 
double  cyanides. 

Total  cyanidi  is  the  equivalent,  in  terms 
ol  potassium  e\  ■  aide,  of  a  li  the  ej  a  qi  igen 
which  is  present  in  the  solution  as  simple 
cyanides  of  the  alkali  and  alkalim  earth 
metals,  hydn  icy  a  Die  acid ,  and  zinc  1  ir  cop- 
per double  cyanide.  Such  cyanide  is  ren- 
dered '  caustic 
alkali,  whereas  the  cyanogen  which  exists 
m  the  form  •  it  fei  rocyanide  and  sulpl 
ids  is  not   set   "  free  "  bj    ca  ust  ic  alkali. 

Protective  alkali  may  be  defined  as  the 
equivalent  to  the  alkaline  hydrates  plus 
half  the  mi  mi  i-earbi  mat  1  -  The  term  is 
■  thi  assumption  that  the  presence 
■  oi  free  alkali  in  an  ordinary  working 
tion  can  be  wholh.  or  partially  neutral- 
ized, on   1  ddition  of  a  d  ra]  acid, 


or  carbonic  acid,  before  any  decompi  sitii 

de  1  'nil's.  As  a  matter  1  if  fact,  as 
it  is  well  known,  a  cyanide  solution  undei 
goes  gradual  decomposition,  with  evolutioi 
of  hydrocyanic  acid,  even  when  an  excess 
of  caustic  alkali  is  present,  so  that  the  pro- 
tection afforded  is  only  partial  and  tempi  1 
ary,  and  not  absolute. 

\-  yi  mi   know,  ,  ,n  w<  irking  solut  i'  n 
bj   that   is  chiefly  meant,  with  zinc 
tation    in    vogue,   solutions   containing 
Eree  cyanide  and  cyanide  exist  it  ; 
zinc  cyanide,   there    are    in    titrating 
silver  nitrate  in  the  presence  of  p  >1 

-  indicate  ir,  two  "  end  "  points  that 
can  be  observed  :   (1)  the  first  appei 
a  distinct  opalescence  or  perm 
lent  whitish  precipitate;  (2)  following  on  (1) 
1  de  appearance  ot  a  dist  incl  permanent  yel- 
lowish tint. 

The    first    pi  lint    is   presumi  d 

the  figut  es  fi  ir  Ei  ei    cj  a  aide  ci  m 
t.'iit.  and  the  second  dep<  1  d 
whether   there    is    present    or   not 
free   alkali   and    the   dilution, 
a   part   of  the  total  cyanide.       Subs 
the  above  I  wo  finishii  <, 
w  ill  be  briefly   tern    d 
points,  respect  ively. 

N'ow,  t  here  1 1  1  m  to  be  uniform  - 

e  matter  of  1 1  is  in  conse- 

quence interi  iti    that   suppo 

I 
the  yellow   point  and  6"12      KCN  found  the 
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:      .  I\(        N,  it  till- 

Ill    bad    been   conducted   t"   the   white 
mighl  onlj    bi    O'OC 

-nil'   bi  'it  nt  values 
i    occur,    a    0*015       K<  IN    accordii  ■ 
the  yellow  poinl  might  uol   i>.-  on  the  white 
more   than  0*008      free    KCN,   ui  d   possibly 
1,  ss 

Iii    tin-    course   ol    tesl  i  working 

■  i'  >n~  for  free  cyanide,  1  took  tin  i  ppor- 
fcunity  -it  gathering  further  comparative  data 
by   not  in;.'   the    p  of  so  calli  d 

ellow 

1 1 1  il   to,   and   ci intinu- 

ctive  alkali 

e  same  solution  which  had  been  titrat- 

silver  nitrate   n ith    potassium    iodide 

as  indicator. 

\-  another  interesting  test,    I   adopted  a 

method  which  I  have  designated      special  ". 

C]  Chi  in islri/    of 

910  Edition,  p    25 

•  n. 1  poinl  stated  for  t  his  met  bod  is  I  he 

white  one,  bid    I  also  estimated   the  resull  s 

titrations    up    to    the   yellow 

I        her,    thi     total    cj  anide    \\  .is 

ed  by  the  usual  standard   met  hod , 

I    methods 

is  given  as  an  ap  d  under  Ta  ble  I . 

edures  are 
.  ntered. 

is   reported   in   terms  of  limi      I     0      n  hich 
is  opi  iallj  <m  soli'1 

cipitatiot      but  as  il    seems    I 
customary .    I    have   For  thesi 

mi    the    practice.      It    is    a    « ell 
known   fact    thai  Litions 

I 
Tl    ■    increase  is  obvii  >usl* 
:  -  the  lime  fact  n 
and    in   order  to  results    I 

can  sci    no  serious  objection  to  the  alkalinity 
heitif  -  n!  lime.      After  all, 

it  is  i  ■  ith    the   fad    thai    we  still 

reporl    t  he  cj  anide   in   tei  ins    i  f    pi  itassium 
idc  when  it   is  undi  rstood  thai   the  salt 

the   pi  eceding 

ii  .us  : 


results     i  h 

i iii  t  hods  are  much  Ii  >v  i  heir 

tive  \  ellow  . 
2  ]  The  y el  1 

I  deal  higher  than  thoe 

ellow    under    the    special    process     in 
the   former  alrm  nd   to  the 


total    cyanide    found,    particularly    on    the 

'    I  'IIS. 

3    'I  I  I  agi  3   ■  t    the 

ordinary   method   fall  .  i  ■    between 

those  nt  the  white  and  yellow  <>t  the  special 
procedure,  with  two  minor  exceptions  (Nos 
16  and  19).     As  shewing  this,  I  have  under 
Table    II.   entered   th<  two 

results  given  by  the  white  and  yellow  end 
cial  method  i  «  hi  re  0'0005 
occurs  as  a  fourth  decimal,  it  is  taken  as 
0*001)  and  the  individual  percentages  <>t  the 
white  poinl  ol  the  ordinary  procedure. 

The    in '  ragi     i  il    the    differenci  s    stated 
underTable  II.  is  aboul  f0*002     Si  ■   p   278 

From  this  small  number  of  analyses  it  is 
indicated  that  neither  the  white  nor  the  yel- 
low poinl  data  ol  the  special  method  can  la*j 
claim  to  being  in  closer  agreement  with 
those  ol  tiir  white  poinl  ol  the  ordinary  ]>i<>- 
cedure.  I  il<>  not  wish  to  i vej  the  im- 
pression thai  I  am  trying  to  establish  any 
under  the  above,  this  is  Far  from  my 
purpose.  I  have  simply  tabulated  whal 
seemed  to  me  an  interestinj  o  imparison, 
which  subsequent  work  mighl  prove  to  bi 
only  a  curiously  closi   coincidence  ol  results. 

iii    riVl     VLKALI. 

lit  lomparing    tin     proteel  ive    alkali    re- 
sults obtained   bj    the  ordinary  method  <m 
s'lliitinns  which  had  been   titrated   for 
cyanide,  i.e.,  to  the  white  point,  with  those 
nt  the  special  method,  on  the  weak  cyanidi 
i.  .us   the    agreemenl    on    the    whole    is 
quite  close,  but  on  the  stronger  the  former 
I. .ii. is  to  be  higher. 
1 2 :  The    proteel  iv< 
under  the  ■  irdinarj  method  on  the  solul 
titrated    to    tl"  >in1    with    silver 

nitrate,  are  on  the  average  distinctly  lower 
than   those  secured  on   the  whit.-  poinl   ol 

tl dinary,  and   seemingly,   tin. null   to  a 

lesser  extent,  low<  r  compared  with  the  data 
\  ielded  b*j  the  special  method. 

The  estimation  "t   protective  alkali  on  a 
yellow    poinl   solution   is  verj    unsatisfactory 
.    t'.  the  disappearance  and   slow    fain! 
t  he     purple-n  d 
phenolphthalein  indicator,  ii 

t  rat  ion  and 
uol    I'  ■  'I  ing   "in    for   i  ins   recurn  uci  M  J 

re  si, i\\  \\  carried  oul  uni il 

minute  no  trace  <>f 
colour  developed.  Il  in  the  titration  with 
silver  nitrate  in  the  first  yi  How 

point   1"-  overd and   it    i  \    d> 

.1..  so   in   n    bad   light,   the   protective  alkali 
figures    will    be    found    to   I"-   much    lower 
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<  ine  oi  the  I  beoi  ies  advanced  is  thai  the 
lower  alkalinity  estimated  may  be  due  to 
the  formation  of  zinc  nitrate,  which  in  turn 
would  react  with  the  alkali,  and  so  lessen 
its  amount  (yidt  Clennell,  The  Chemistry  of 
Cyanide  Solutions,  1910,  pp.  64-65).  Under 
the  special  method  of  determining  the  pro- 
tective alkali,  this  difficult;)  is  obviated 
chiefly  by  the  addil  ion  of  a  slighl  excess  of 
potassium  ferrocyanide,  which  regenerates 
the  alkali. 

In  touching  on  the  subject  of  the  finish- 
ing point  thai  might  be  adopted  in  the  test- 
ing of  working  cyanide  solutions  for  free 
cyanide,  I  should  hrst  like  to  quote  from 
Clennell's  The  Cyanide  Handhooh  "■.  In  the 
1910  edition,  on  page   138,  under  a  heading 

Working  test  for  free  cyanide  ",  for  which 
standard  silver  nitrate  with  potassium  iodide 
as  indicator  is  utilised  as  usual,  the  follow- 
ing is  stated :  — 

The  finishing  point  is  usually  taken  as 
the  first  appearance  of  a  permanent  yellow- 
ish turbidity,  disregarding  a  slight  white 
cloudiness  which  may  appear  earlier.  This 
probablj  gives  slightly  too  high  a  resull  in 
presence  of  KL.Xu('y,  and  its  analogues,  as 
some  of  the  cyanogen  of  these  compounds 
may  also  be  indicated  when  free  alkali  is 
present.  This  is  not,  however,  of  much 
consequence  if  the  test  be  made  in  the  same 
manner  for  all  solutions.  In  absence  of  KI. 
the  end  point  (white  turbidity)  is  reached 
s ler,  bu1  is  generally  uncertain  and  in- 
definite. \n  intermediate  result,  and  one 
which,  so  far  as  tested,  appears  to  COlTi 
spond  with  the  actual  working  strength  of 
the  solution,  is  obtained  by  neutralizing  the 
protective  alkali  and  then  adding  Kl  and 
til  rat  ine  with  AgN03  in  the  usual  way,  tak- 
ing as  the  end-point  the  appearance  of  a 
distinct   permanent   white  turbidity." 

The  word  "yellowish  "  in  italics  is  as 
printed  in  the  hook. 

Now,  I  wish  to  offer  some  criticism  of 
this  paragraph,  because  1  think  it  is  mis- 
leading on  application  to  local  working  solu- 
tions, and  it  must  be  based  i ther  condi- 
tions. Referring  to  the  end  point  "  usually 
taken  as  the  first  appearance  of  a  perma- 
nent yelloivish  turbidity,  disregarding  a 
slighl    white   cloudiness   which   may  appear 

earlier",    i    should    like    to   state    that    as    the 

result  of  my  experience  I  have  found  on 
local  working  solutions  that  before  the 
yellow  point  develops  or  can  be  seen  there 
is  not  a  slighl  white  cloudiness,  but  a  very 
strong  turbidity  or  precipitate,  or  as  it  might 
be  termed,  an  exceedingly  overdone  titra- 
t  ion  for  free  cyanide  it  I  be  first  dist  incl  per- 
manent, w  hite  i  urbiditj  had  been  taken  as 
the  end  poinl . 
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On  tiu  0  <>t  the  sami 

thai    in  stating  the  end  point  for  the 
total  cyanide,  tin-  same  word- 
practically    used,    viz.,   "  permanenl 
yellow      turbidity."       In      titrating      local 
solutions,     n  -~i  i  >^    potassium    iodide    as    in- 
I     liave     i  I     anj     mark- 

in    the    appearand 
end    point,    whether    the    titration 

ii  .     or     whel  her     it     In-     after 
total    cyanide, 
shown   under 
Table  I.  for  so-call  iccording 

ellow  poinl  of  tin-  ordinarj  n 
nparing  them  with  those  ol  the  total 
I.  w  itli  which  thej  abnosl  cor- 
respond, especially  on  weali  solutions,  ami 
from  iii\  further  experience  up  t"  the  pre- 
sent, the  genera]  statement  thai  the  perma- 
nent yellowish  turbidity  probablj 
slightly   t"<>   high    :i    result    in    pri  si 

pplied    to 

local  working  solutions,  as  there  seems  in  be 

ili,  .lilm  ion.  etc.,  to  give 

■    under   the  yellow    poinl   "I    almosl 

\-  to  the  poinl   thai   this  doi  -  nol   matter 

st  bi    made  in  the  sa mai 

.11  solutions,   this  maj    l>.-  so  fr 

\  ii  w,   bul    1 1   wi 

working    solutions   in   cyanide, 
sumablj   in  i    r\ 
erally  understood,  ii  is  ant  to  I,,-  misleading. 
This  U  will  indicated  under  Table  I.  I>.\   a 

-  ordin- 
l   method   where  tin-  titration 
ndui      d     '       the    w hiti 
i  -.-   ..|'    tli.>    vellow    of    tin-    ordinan 

-     Mr.  ( llenncll,  it  In-  should  happen 

ill    nol    misinterpret 

which    is    not 

i    lii-    own    views,' 

mj    «  itli   in v  ow  n.     The 

method  referred  to  in  tin-  last  i 

precedii  I  he  spe- 

I 

thai    Mr.    Clennell    has    s..    far 

found  ii  j  with  the  actual  working 

i  !  lis    of    sohlt  i.  ills. 

Mr.  Clennell,  in  referring  to  tliis  method 
■  il  first  neutralizing  the  alkali 
free  cyanid 
.  mistnj  of  I 

.    p.    25)   as 

lut  i<  his  containing   no   Free  alkali, 
I iii    iii -i  appearance  ol  a  fiocculi  n! 


tate,  in  presence  of  potassiun     ■   i   i   .  _ 

iding    whicl  ghtly 

higher  than  the  theoretical  contents  of  tin- 
solution  in  free  cyanide.  Tin-  point  is  fairly 
definite,  and  although  not  absolutely  satis- 
factory,  appears  to  be  tin-  most  reliable 
method  a  i  Ear  d<  sci  ibi  d  for  determining  ( 
quantity  in  presence  oi  zinc. 

"  It    is   possible   that   an   actual   diss 
tion  oi  tin-   K.ZnCyj   into  KCy  ami  Znl 
may  take  place  to  some  extent,  ami  that 
tin-  test  correctly  indicates  tin-  free  cyanide. 
In  some  si  hit  ions  tin-  numl  3]  ond 

n  itli  tin-  theoretical  values,  " 

\s  remarked  on  before,  toward  - 
of  tin-  paragraph  abstracted  in  the  first   in- 
stance  from   his    Cyanidt     Handbook,    Mr. 
Clennell  again  there  si  tests  so 

tar  conducted,  this  method  appears  to  cor- 

lld    with    the    actual    WO 
solution. 
Now,   1  do  nol  propi  s,.  tiiat  tins  method 
should    I"-    adopted    in    practice,    though    it 

To   cari 

mean-  first   'I'  termining   the  total  cya i 
a   figure  which  mighl  i 

as    indicating    the    state    of    our   solutions    in 
\  inch    can    he    ai  i 

at  h\   .  Iculation. 

The  KaZn(  \ ,  would  bi  nee  b<- 

tiie  total  e\  aniile  and  1 1  nidi 

multiplied  by    L#9.     Having  found  the  total 
cyanide,   tie    protective  alkali  is  estimated 
fresh   portion  of  the  solution   by   the 
addition  of  slightlj    more  than  the  amount 
ol  silver  nitrate  found  to  he  required  for  the 
total    cyanide    above 
ami  a  slight  excess  oi  potassium 
ide.        Phenolphthalein    indicator    is    added 
ami    the    turbid    mixture    (without    filtei 
titrate, I  as  usual  with  standard  acid.      i 
portion  .it   the  in.  th.  .1   i-  credited  t"   I..    M 
Mm.    ami    Met  . 
( letoh.-r.    1901  I,   ami    l..r  protective  alkali   II 
is  supposed  to  obviate  the  difficulties  dm 
the    pi  /.inc.      Mr.    Clennell   qi 

tions  this. 

i    detei  mined  on  a 

portion   by   neutralizing   th.-  alkali 

I    above    ami    titrating    with    standard 

silver  nitrate  in  the  pr<  sew  I    ssium 

iodide  to  the  permanent    floeeulent    whitish 

precipitate   .-ml   point. 

Though    the   above   method    is    stated    t<> 

slightly    higher    results    than    an 

inanded    b\    theory,   ami   th.-   results   under 

Table    I  cyanide    a-    ascertained 

by      titration     to     the     white     point,     undft 

dinai  ■-      nut  In  id     sin  w     \  et     higher 


April  I !U.-.       E.  H.  Croghau.—Xotes  on  th    Practical  Testing  of    Wo 


data,  yet  from  the  point  of  view  of 
practical  convenience  and  simple  procedure 
in  an  opinion,  it'  the  fret  cyanide  is 
bhe  factor  to  be  recorded,  then  all 
tests  should  be  only  carried  out  in 
presence  of  potassium  iodide  as  indi- 
cator to  the  first  distinct  opalescence,  or,  as 
I  have  so  far  noted,  to  what  seems  a  de- 
finite end  point  that  cannot  be  mistaken, 
i.e.,  the  distinct  appearance  of  a  flocculent 
whitish  precipitate  which  after  agitation  re- 
mains permanent  for  about  half-a-minute. 
Ie  doubtful  cases,  il  the  solution  is  more 
or  less  at  rest,  it  can  lie  usually  seen  by 
. .  with  the  hand,  the  flask  standing 
on  a  black  or  brown  surface  or  simply  shad- 
ng  againsl  aol  fci  o  strong  light.  There  prob- 
ably exist  exceptions,  but  up  to  the  presenl 
'  have  found  that  as  a  final  court  of  appeal 
\  satisfactory,  and  it  should  do  away 
a  good  deal  with  the  personal  equation.  It 
•■nds  to  give  slightly  higher  results  (aboul 
O'l  cc.  more)  than  the  first  faint  opales- 
cence, which  end-point,  speaking  for  my- 
self, I  am  not  always  sure  of,  and  I  suppose 
is  a  matter  of  having  a  very  sharp  vision 
gained   by  experience   for  detection. 

For  the  determination  of  the  protective 
alkali,  it  is  interesting  to  note  under  Table 
I.  the  (dose  agreement  on  dilute  solutions 
of  the  results  obtained  on  the  solution  which 
is  been  titrated  to  the  white  point  as 
above,  compared  with  those  of  the  special 
method,  though  on  strong  solutions,  the 
former  tends  to  be  higher.  This  may  be 
partly  explained  on  the  assumption  that  a 
portion  of  the  potassium  zinc  cyanide  has 
been  included  as  protective  alkali.  The  late 
Mr.  Bettel,  in  his  researches  given  in  Vol. 
I.  of  our  Journal,  for  devising  some  scheme 
tor  the  rapid  technical  analyses  of  cyanide 
working  solutions,  showed  that  with  phenol 
phthalein  as  indicator,  tic  alkalinity  of 
K,ZnCy,,  as  tested  by  »  in  acid,  is  equal 
:  i  L9"5  parts  of  K<\  out  of  a  possible  L30'2 
parts.  Neglecting  this  factor,  for  practical 
purposes,  for  the  estimation  of  protective 
alkali,  continue  as  usual  on  the  same  sobj 
fcion  which  has  been  titrated  for  free  cyanide 
by  silver  nitrate  to  the  white   point. 

Before  concluding  I  should  like  to  remark 
that  in  the  determination  oi  total  cyanide, 
it  has  so  far  been  always  noted  thai  on  tie- 
addition  of  the  extra  alkali  required  for  the 
estimation,  a  whitish  looking  precipitate 
tppears,  which  becomes  quite  heavj  with 
the  further  addition  oi  alkali  (NaOH  or 
Koir,  not  CaO,  which  does  not  --.-111  ,0 
develop  it). 


I    ha\  e  n.  :t    bad  time  to  go  into  ;iih   del  a  il<  d 

examination,    but    the    following    will    serve 

as  an  approximate  description  oi  a  quali- 
tative   invest  igal  ii  hi  : 

To  1,000  cc.  of  a  si  ii.n-  working  solution 
which  had  passed  bhrougb  the  zinc  boxes 
was  added  a  concentrated  solution  of  purest 
KOH  until  precipitation  seemed  complete, 
filtered,  and  the  precipitate  well  washed  in 
the  cold  about  12  times. 

It  was  then  washed  off  the  Alter  papei 
into  a  li.nnn  cc.  flask  and  made  up  to  tin- 
mark  w  itb  distilled  water. 

Che  bulk  of  the  precipitate  immediately 
dissolved.  The  mixture  was  shaken  off  and 
on  during  a  couple  of  days,  but  a  Eaii 
amount  of  a,  distinct  flocculent  precipitin, 
still  remained.  In  solution  was  only  lime, 
assuming  potassium  or  sodium  salts  to  be 
abseni . 

()n  collecting  this  final  smaller  amount  of 
flocculent  precipitate  on  a  filter  I  was  sur- 
prised to  see  thai  it  was  distinctly  coloured 
blue.  It  was  washed  until  no  free  alkali 
showed  in  the  filtrate  (tested  with  phenol- 
phthalein  1. 

Practically  tin-  whole  of  the  precipitin. 
Ereehj  dissolved  in  the  cold  in  dilute  hydro- 
chloric acid  with  much  effervescence  ot 
CO,  (no  odour  of  BCN  was  perceptible), 
and  as  bases  were  chiefly  found  lime  and 
zinc  with  a  small  quantity  of  eopper.  No 
magnesia  was  evident,  and  sodium  or  potas- 
sium were  not  looked  for. 

The  very  small  amount  that  did  not  .lis 
solve  in  the  bydrochloric  acid  was  floccu- 
lent, and  gave  as  a  reaction  a  minute  trace 
of  cyanide.  Owing  to  the  little  quantity 
available  it  was  not  tested  for  liases,  and 
is  possibly  zinc  cyanide.       In  the  original 

final  precipitate  no  cyanide  was  detectable, 
the  prussiati  blue  best  being  used  in  each 
case. 

Mr.  G.  W.  Williams,  in  his  excellent 
papei  on  "  The  I  leterminal  ion  ol  I  lonstants 
in  Working  Cyanide  Solutions  ",  contained 
in  Vol.  iv.  of  our  Journal,  states  on  p.  186, 
in  a  reference  to  th.-  troublesome  white  pre- 
cipitate ot  hydrated  zinc  oxide  which 
appears  in  the  weak  hoN.-s,  "  'Fins  precipe 
tate  is  only  formed  when  an  excess  ol  aii 
!  pivsent    in   solution,  or 

rather  when  the  ratio  of  sodium  hydrate  bo 
total  '   cyanide   exceeds    LNaOH  :  5KCN." 

In  Ha-  estimation  of  total  cyanidi  bhis 
rat io  is  ,■■■  ceeded. 

The  blue  colour  may  be  accepted  as  due 
(,,  the  copper  which  is  possiblj  present  as 
carbonate. 
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1   have  only  examined   tliis  one   precipi- 
.1  so  it   musl   not   be  assumed  thai 
;,11  bluish  or  ol  the  same  character. 
In  conclusion,  I  think  thai  the  subject  ol 
standardizing  the  testing  of  working  cyanide 
volutions,  the  recording  ol   free  cyanide  in 
berms  of,  Bay  <  \  ;  <<■■  pro- 

tective    alkali,     sa]  ,  OH       hydroxyl), 

though  the  latter  terms,  which  maj  be  more 
of    little    ci  From   a 

practical  stand] I 

tive  purposes  certain  definite  terms 
cided  on,  are  matters  thai   should  be  fully 
discussed  in  our  Society,  and  it  is  with  the 
promoting    thai    discussion    thai    I 
submitted  tl  itea. 

Vppendix. 
ytical  Method*  employed  by  the 
I .  thor. 
Standard  silver  nitrnti      6-523  grammes  per 
litre.      I'i  i    50    cc.    sample    for 
1     ,•<•      stundard    silver    Ditrate     0"0] 
KCX. 

■  ■!:  I>1  \  \l:Y    METHOD. 

For  Fret   <  'yanide  : 

l . ,  50  i       sample  add  5  drops  of  lu     solu- 
tion   ol     potassiui lide.     Titrati 

standard  silver  l  bo  firsl  distim  I    Bi « 

culenl   « hitish  precipitate,  « hich  after  agi 

tation  remains  pen  aboul  half-a- 

minuti 

For  Proteciivi     Ukali: 

'I 'i  i  i  hi    solul  ion  used  aho\  e  ' 
di     add  8  to  10  drops  oi  0*5     neutral  alco- 
holic solution  oi  phenolphthalein  and  titrate 
with  standard  acid  as  usual  until  the  colour 
has  quite  disappeared. 

Foi    t  he  yellow  poinl   results   proci  ed  on 
similar  lines   I  ding. 

'/'.>/,//  i 'yan 

To  50  cc    sample  add  5  cc.  to   in  cc.  of 
l      boIu  dium   hydrate   c 

I      i"  tassium  iodide,  and  titrate  with  stan- 
dard     '  tint. 

SP]  CIAL    METHOD. 

(Clennell's  Chemintrxj  of  Cyanidt   Solutions, 
1910  ■  dition,  p    2 
'  'yanide 
1 1 1   I  leterjnine  thi   total  cyanide  as  above. 
(2)  To    iH"i  her  li  il  oi  50  cc    sampli  .  add 
more    (aboul    <•"_'    cc.)    than    the 
amount    of    silver   nitrate    found    to   be    re- 
quired for  the  total  cyanide,  together  with 
a   Blight  excess  oi   potassium    ferrocyanide. 
phenolphthalein  are 
added  to  the  turbid  liquid  and  the  mixture 
i  without  b  it  ii    standard 

acid  [N   In  sulphui  ii  ■    "I    unl  il  the  pink  just 
disapp 


flo  a  third  50  cc.  i  ■!  th< 
pie  add  gradually  with  agitation  I 
ol  acid   required  under  (2).     Five  dix>] 
In     potassium  iodide  solution  are  then  add- 

nd    the    mixture    titrated    with    - 
nitrate  until  a    distinct    flocculent    whitish 
precipitati 

Ukali: 
This  is  the  result  as  found  under    2 
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NOTES  <>\  El  hi:  \ll.ic  CLASSIF] 
\Nh  CLASSIFIC  \TI<>\". 

I    would   like  to  be   permitl  ed 
further   Prof.    Stanley's  reply  to  my  ci 
ism  on  his  paper  on  "  Hydraulic  i 
and  ( Slassification  ". 

1   did  not   refer  to  jigs  because  tl 
nisl\    too   closeh    related    to   hydi 
classifiers    to    I"-    rat ionally    emploj • 

'•■Is. 

The    products   oi    machines   whirl 
material    according    to  at    which 

particles  Fall  in  h ater  should  be  I 
machines   which   operate  on   some   rad 
difft  a  ill  principh  ,  and  il   is  thi    genera 

bo   subject    such   classified    products   to 
i  he  n  illing  acl  ii  n  oi  water  flow  inj 
inclined   pi 

So   far,   doubtless,   we  are  agreed;   but    1 
have  si  t   this  oul   explicitly  h-st    Prof.    - 
ley's    expression    "overlooked   jij.'s       n 
be   taken   to  implj    an   unaccouutubli 
sioii   instead  of  n   very  natural  one  on   my 
part. 

I    ci i    agree   i  hal    in   maintainii  i 

efficient  Ij  classified  pn  re  mi  ire  easily 

concentrated    than    closeh    shod    pari 
I  am       in  ci  inflict  «  it  h  t  he  general  v  ii 

if  bj    "  general    \  ii  n   "  is  pennitti 

understand    bin    general    ■  i  w    ol    thoe 
ci  > 1 1 1 1  •  i  i  ii  -  with  tl  let  ieal  i  xpi  i 

sufficient    theoretical 
their  i  ibsei  \  at  ions  clearlj   to  i  ithere. 

1  only  remembi  r  itrarj   ex- 

ed   bj   oue  other  such   perm  m,  and 
like    Prof.    Stanley  .   had   the   com 
com  id  ions  and  invi  nted  a  submi 
for  dealing  with   finely  divided   matei 
these  lines.      I   do  nol   know    il   it   has 
into   practical 

Tl nh    excuse    for   such    procedure    is 

thai    in  the  nasi    it   has  been   found   | 

to    attain     fairly     efficient     sizing     through 

sie\  os,  «  hereas  such  h\  rl 

as     has     horn  i  I     on     ii     colli 
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working  scale  has  in  general  been  most  in- 
efficient,  especially  where  the  attempt   has 

an     made    to    produce     1 e    than     two 

classes. 

Thoroughly  efficiently  screened  products 
may  be  better,  1  admit,  than  badly  classi- 
fied ones,  Init  efficient  sieving  of  finely 
.|i\r.l  J  material  is  costly  whilst  hydraulic 
classification  efficiently  carried  out  offers 
the  prospect  of  economy,  and  al  the  same 
time  supplies  the  particles  of  concentrate 
and  waste  in  ideally  related  sizes  for  rapid 
•mil  complete  separation  by  the  rolling 
action  of  water  down  an  inclined  plane. 

Prof.  Stanley  appears  to  he  under  an 
unfortunate  misapprehension  about  tins 
action,  which  1  maintain  is  the  chief  factor 
in  the  removal  of  the  waste  on  all  machines 

Of  the  Flue  valine)'  and  Wiltlev  table  type, 
as  also  on  the  huddle,  the  revolving  slime 
frame  and   the   "  dead  "    frame. 

lie  slat,,!  that  (starting  with  two  par- 
ticles (if  the  same  size,  hut  of  different 
specific  gravity,  of  which  of  course  the 
lighter    will    be    re ved    the    mere    easily) 

as  the  si/e  i  if  the  pai  t  icle  i  ii  hea  \  ier 
mineral  decreases  a  /mint  will  In-  reached  at 
which  it  teill  l>r  iimn, I  inlli  equal  readi- 
ness. " 

I  maintain,  and  indeed  know  from  oft- 
repeated  observation  and  experience,  that 
this  is  just  till-  reverse  of  what  really  hap- 
pens,   fur    (assuming    that     the    particles    are 

^completely  immersed  as  is  essential)  the 
smaller  a  particle  is  the  more  sloivly  ii  is 
rolled  along  by  the  current,  and  the  more 
difficult  it  is  therefore  to  remove  it  with  the 
waste  until  cue  comes  td  a  particle  so  small 
that  it  has  no  chance  oi  settling  ent  ill  t  he 
i'  d  water,  hut  is  kept  in  complete  suspen- 
sion.  Such  a  particle  even  may  drift  into 
a  quiet  space  amongst  the  larger  ones  and 
settle  down,  in  which  case  whether  of  heavj 
mineral  or  light   it  will  he  likely  to  reach  the 

!l  illeelitrate    hill. 

In  the  foregoing  I  have  passed  from  the 
sinele  layer  condition  to  the  more  practical 
■  one  of  a   bed  several  particles  deep,   which 
introduces  some  complications,  such  as  the 
settling  (mi  (if  exci  ssivelj   fine  particles  just 
mentioned,  which  cannot  he  very  efficiently 
•  obviated  by  any  motion  given   to  the  table. 
It  is  suivh  an  error  to  saj  that  stratifica- 
tion   mi    a    \Vilfle\    table    oi    vannei     takes 
place  "  in  accordance  t"  a  great  extent  with 
"  hindered    settling    laws  '.     for    that     is     In 
confuse  the  acl  ion  taking  place  in  the  thin 
bed  on  these  machines  with  that  in  the  I.   ,1 
jigging    sieve   or  amongsi    all    bui 


lowest  layers  ..f  a  deep  hid  ni  wet  materia] 
(e.g.,  in  the  "  tnssiiie  kieve  "  employed  in 
Cornwall  for  removing  the  last  traces  of  fine 

light  waste  from  the  concentrate  before  it 
is  ivaih  t'ir  salei  in  winch  further  settle- 
ment is  taking  place.  In  both  the  latter 
cases  tin-re  is  either  a  continuous  or  an  in- 
termittent   upward    flow   of   water   between 

in.  particles  sufficient  to  carry  up  with  it 
much  of  the  finest  and  lightest  material  pre- 
sent, hut  that  condition  is  only  maintained 
among  the  particles  on  a  shaking  table  or  a 
Vanner  For  a  verj  limited  period  of  time, 
after  which  the  residual  water  in  the  lower 
layers  of  the  bed  onlj  acts  as  a  lubricant 
keeping  it  slightly  mobile  am,  permitting 
some  of  tlie  finer  specifically  light  particles 
if  present  tn  settle  down  among  the  heavy 
particles  which  found  their  way  quickly  to 
the  bottom  when  "  hindered  settling  "  con- 
ditions were  momentarily  prevalent.  <>f 
course,  if  the  feed  consisted  of  efficiently 
classified   particles  no  such  tine  specifically 

light  particles  would  he  present,  and  this 
difficulty   would   not   arise. 

Let  it  he  clearly  understood  as  a  faci 
which  iitii  he  demonstrated  by  the  can  Eul 
examination  of  the  second  quality  concen- 
trate from  any  shaking  table,  that  the  mi. st 
difficult  light  waste  tn  remove  from  heavy 
mineral  is  considerably  finer,  and  ao( 
coarser  than  the  latter.  A  little  work  with 
the  vanning  shovel  (which  is  a  scientific 
instrument,  somewhat  maligned  of  recent 
years  by  those  who  do  not  understand  all  its 
capabilities,  hut  of  tin  utmost  value  in  the 
examination  of  mixed  minerals)  will  quickly 
demonstrate  the  same  thing. 

My  contention  should  now  he  clearly 
understood    that    with    efficiently    cla 

particles,  the  tendency  to  settle  or  other- 
wise has  little  hearing  on  the  action  oi  the 
concentrator,  because  all  the  particles  act 
very  nearly  alike  iii  that  respect,  and  pro- 
vided tin-  angle  (if  slope  and  tin-  volume  nt 
water  he  correct .  none  w  ill  he  in  free  sus 
pension  after  the  first  few  moments  on  the 
table  (.r  belt.  Eenceforward  the  rolling 
action  of  the  water  becomes  all  importanl 
iving    the   gangue,    win. 

and    stands    up    in    the    swifter    part    (.1    the 

current,  whilst  the  friction  of  the  specific- 
ally heavier  particles  on  the  m.e  ing  bi  d  is 
th,'.  all  important    factor  in  their  transfer  to 

tin..   COnCi  titrate    hill. 

T.    <  ill  Ml  \M     M  \l:'l  >  N  . 

\    II    S    \h.    M    Inst. MM. 

March  20,  1915. 
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Prof.  Stanley's  Reply. 
!j  to  Mr.  Mai 
::    i    is    rather   beyond    the   scope   "t 

'..  \\  liii-li  In 

u  hole  rang  ntrating 

be  .-i  disud 
and  that  ""  I  I  tut .  as  a 

work  by  hindered 
on    by   hinder  d   si  ttling 

WOull  i 

ond  sentence 
I  I'll   Mr.   Mart  tn\    meaning 

r  in  conjunction   with    I 
th   i   I  was  dealing  \\  ith  the  whole 

only. 

■  ii  much 
past    between   tl 

\   and    unsized 
I 
i    i  he  finer  sizes  is 
generally    probablj     more     inefficient     than 

conse- 

•  1 1 1 ■  hi  l\  nerallj  <:'i\  ■ 
results,  while  even  unsized  or  uatural   feed 
may   in  mai  I   commercial 
results. 

Mr.    Martyn    is.    however,    apparently   of 

■    I  t  1 1  >]<  >  \  .ll    nil 

i    products,   yet    he   must    have 
us,-   in   such   a    mannei 
many  mills,  besides  the  \>i\  numer- 
ii    in    published 
i  ions.     'I  Ins  are  used,  i  is  fine 

;l  limit  o  is  possibli 

nee,     and    are 

usually    fed    with  l..>     trommel 

down  to  the  size  at  w  hich  screening 

i  fii  i\\  i,  because 

ilu  on  Uca\  ssificat  inn  is 

.  why  should 

.  and  such  activity 

i  ii  hi    i  >!    lin.'    screi  inn-    nppli 

Willi'  v   impact .  <  'allow  . 

I  till,  etc.,  w  hicl 

•  ■   limit 
at  whicl  '  rommels  bi  come  ineffec- 

. .  ol   course,   that    w  ithin   limits,   n 

i. -in    in, hi  i..    ii. 
|i  \\\  ii  a  sloping  tabli  ■  l\  than 

•  smaller   pan  icli    •  •!    heir  \    mini  ra]  :    Mr. 

in\    statement    is   tin 


of  what  really  happens,  bul  onlj 

a  portion  ol  what  1  stated,  for  the  continua- 
tion   was    "  as    it  5    >i/,-    appi 

depth    nt    the    assumed    stationary    film    of 
water  .   .   .   .  evt  n  tit  ally    tin     ca 
rt  vi  raed  "  and   I  -    I    sai.l   bi 

at  that  point  we  are  in  agreement. 

II  -    remarks   applj    chiefly   to   the    very 
small  part  icles  w  Inch  are  su  I  reat- 

m.iit   on   stationary    buddies,    frames,   slim. 
tables  and  similar  appliances  b\  a  thin  film 
.it  water  and  in  ;i  layer  theoretically  ol 
particle  di 

Hut  »  action  of  1 

vanner     and      Wilfley      table     and     similar 
machines,    which   are   employed    most 
abh   on  particles  too  small  for  jigs  and  not 
small  enoug  just  nient 

which     poss  tial     feat  un  - 

ing  with  some  sort  of  agitation  and  with 

a   la  J  ■ 

about    I"  deep);    while    I    admit    the  action 
I       Mart  \  n  pla\  s  a  consider- 
able part .   1  differ  as  to  it^  relative  im] 

•  :     authority, 
Richo  fication  of  the  particli 

accordance    with    their   specific   gravities 

ted   l'.\    the  agitation,  and  he  menl 

t  ion    ratio  "  '    between 

ili.nn  ingue    and    heavy    mil 

(similar  to   "  free-fulling  "  and   "  hindi 

settling  "  ratios)  ami  establishes  it   In  t  i 

;  /   unci   pj  rite  as    lirT.        I  la\  mil:   been 
stratified,  the  travelling  or  j 
the    table  ports    the    i 

in  one  direction,  while  water  transports 
waste  in  another. 

bed   l..\    Mr.    Martyn   is 
given  by  Richards,  in  liis  explanation  o 

'.:.! s,    I 

ii  .     ' 
comprising    surface    tables    i  slim.-    tabl 
buddies . 

It  seems  to  me  that   I  of  agita- 

tion to  cause  si  1 1  lenient   in  a  liquid  pul 
sufficiently    like   that   • 
justification    for    m\    assumption    that 
tent    m  aci 
ance  with  hindered  settling  laws:   the  pal 
tides  are  mixed  together  in  a  mobile  tu 
everj  one  jostling  its  neighbours  and  tr 
t. .    mi  \  •■    di  m  nw  ards,    s. .    that    the    v 
which    i-    pn  si  nt    might    be    consider  d 
have,   relatively,  an   upward   motion. 

•    Kicliftl 
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Mr.  Martyn  is  correct   in  stal  ing  thai   the 

difficult    lighl    waste    to    removi 

is  considerably   finer  than  the  coarsi 

hearj    mineral.     My  contention   in   this   re 

-  that  such  light   waste  should   have 

been  .removed   by  an   efficient    classifier  (as 

also  by  screening). 

May  I  conclude  with   a    very  apt    quota- 

■  ■  -iii  another  autln  n 

In  eoncentral  ion  the  quest  ion  oi   sizing 
-  one  which  commands  a  \  erj    impi  ui  - 
nt   position,  and  without   proper  atten- 
n   to   it   the  treatment   of  the   ■ 
tideri   .    \    i  \    difficult .      is  a   result   i  >i 
assification  the  ore  part  icles  have  an 
i  remelj    wide  variance   in  the  matter 
i  sizi    as  has  been  show  n.   Ear 
-   I        boundary  lines  ol  the  range  i 
-   which   would  reasonably  seem   to 
give    the    best    results.     There    is    room 
for  discussion   on    this    point .   as   there 
seem  to  be  equally  honest  advocates  i  n 
sides  of  the  question.     One  point 
eld   is   that,   as  the  quartz  particle   is 
-  i  much  larger  than  the  galena  pai  I  icL 
way  of  illustration,   it  extends   fur- 
ter   up   into   the   fl<  iw  of  water  and    is 
ire    readily   rolled.     If   the   act 
trrying    off    the    quartz    particle    were 
that    of    rolling    there    might    be    some 
ground  for  this,  but  as  the  ore  is  strati- 
fied before  any  elimination  of  the  quartz 
takes    place,    the    quartz    must    neces- 
sarily rest  on  the  stratum  of  the  metal- 

■  particles." 
And    '  iii  it  herf  :  — 

Amongst     the    great     advances    due    to 
Hitting. a-    was    the    recognition 
mportance   ol   sizing,   and    the   demon- 
stration  of    the    fact    that    it    is    much 
asier   to    effect    a    separation    amongst 

ral    particles    of    different    density 

■  hen    thej    are    all   approximately    the 

i    size  :  his  theory  also  indicated  the 

gree    ol     accuracy     t<>    which     sizing 

ild  be  carried.     This  is  now  looked 

ipon  as  one  of  the  fundamental  princi- 

Icin  dressing,  and  the  grad 

ug  oi  the  crushed  mineral  according  to 
size  ol  the  particles  is  a  port  i< 
work  nt  every  dressing  plant;  it  is 
lerformed  by  means  ol   a    large   varietj 
screening     and     classifying     appli 
nces. " 

G.  H.  St  im.l'i 
liscussion     is     ni  v.     cl  sed       Ed 
'  '"in .  | . 

E.  A.  Sperry,  Wentern  Cliemint  awl   Ifetalluririxt,  Sept.,   IOCS, 
t  11.  Louis.  .)'„„, ■„, ,i  „i  ii„-  *,„■;,  i „  „,  ri '  /,„i„»trn, 


Notices  and   Abstracts   of  Articles  and 
Papers. 

CHEMISTRV. 

Stj  tDARD    Tests    for    Li  bi  Pro 

!     Provis al    Tests,"    of    which    standardized 

details  are  given,  are  V'iscositj  test,  by  the  S.i\ 
bolt  viscometer;  specific  gravity,  by  the  hydro 
met  er,    u  estphal   balance,  or  i  ieissler  pj    nometei 

flash   and    fire  test .   bj    i  he   '  ie\  eland   oj :up  or 

Pensky-Martens  apparatus;  soap  test;  sapoi 
tion-value ;  free  acid  test  ;  sulphur  test  ;  water  test  ; 
precipitation  tesl  ;  microscopic  examination;  carbon 
test.  In  a  minority  report  the  retention 
of  the  Engler  viscometer  as  an  alternative  is  re 
commended.  Joun  Soi  (  h-  m  Ind.  Oct  3]  191-1 
p.   1018.     (J.  A.   \\ 

vi  Riot  -  i  ' i"\  .ii    Bon  i  rs      The  feed  water 

was  very  soft,  having  a  total  hardness  of  only  3"5 
(German),    the   temporary    hardness   being   onlj     1 
1 1   .  ontained  3  gm     Si<  '    and  3  gm,   of  nitrates  pei 
100,000.      Chlorides    were    present     in     very    small 
amount.     Boilers   were    woi      d     it    abou      I    atmo 
pressure    for    many    years    without    troubl. 
I.ni   when  thej    were  replaced  la    boilers  working  .a 
In   i..    12    atmospheres,    considerable   corrosion     ■  > 
produced.      After   2    months   a    hard    crust,    i;   mm. 
thick,    ha.l    formed,    and    the    water   blown    off    was 

£ ..I    i"    In-    strongly    acid.     'I'lic    crust    contained 

80%  Fe  '  '  '""I  6  oi  alkali  silii  a.  '  In  the  sui 
face  was  a  layer,  I  nun.  thick,  of  calcium  sulphate'. 
The  action  was  due  t..  the  decomposition  undei 
pressure  of  tin-  chlorides  ami  nitrates  by  the  silicic 
acid.  The  liberated  mineral  acids  attack.'. 1  thi 
iron,  ami  tic  resulting  salts  becoming  hydrolvsed, 
a  progressive  rusting  .if  tic-  boiler  took  place.  'The 
trouble  ■..-  overcome  I;-  adding  sufficient  sodium 
hydroxide  to  tl»'  feed  water  t..  keep  the  water  in 
tl..'  boilers  alkaline  to  phenolphthalein.  This  re- 
action   between    silicic   acid   and    nitrates    in    boilers 

is  considered   I m   only  at  a   pressure  of   nearly 

In  atmospheres.  \  Heinzelmann.-  Journ  Soc. 
Chum.   Ind.,   N.a     30,   lull.  p.   1079.     (J.   A.   \\ 

Action-  of  Metals  on  Water, — The  order  of  tin 
metals  when  arranged  according  to  their  potential 
(referred  to  the  hydrogen  electrode)  in  normal  solu- 
tions ot  their  salts,  is:  Mg,  Al,  -\tn.  Zn,  Cd,  I'V. 
Co,   Ni,  Sn,  I'c   II-  i  .a  Bi,  rig,  Ag,  I't.  Au  ;  those 

l ling   hydrogen   being   positive,   ami   those    fol 

ing  negative.  The  position  of  alumini- 
um refers  to  the  amalgamated  metal;  the  position 
of  the  ordinary  form  is  uncertain  owing  to  its 
superficial  coating  of  oxide.  Aluminium  keeps  well 
in  dry  air,  but  oxidi  e  superficially  in  moist  air. 
Distilled  water  has  little  action  u] a.  lea  ordin- 
ary water  may  pit  the  surface;  sea-water  corrodes 
a  strongly.  Amalgamated  aluminium  decomposes 
dilute  sulphuric  acid,  a  contrast  to  amalgamated 
zinc.      Zinc    remains    bright      i      distilled    water 

fr gases,    hut    in    the    prese a    oxygen    somi 

hydroxide  is  formed  which  is  sparingly  soluble: 
rain  water  dissolves  it.  Nickel  is  hardly  attacked 
by   air.   moisture,    sea  water  ami    dilute   h\  .Irochlori. 

..nil   sulphuric  acids.      Pure  tin   is  not    attacked  bj 

water    and    dilute    sulphuric    .ci.l    SO    long    as    air    is 

absent,  bul   sea  water  les  ii   In  presence  of  air. 

The  chloride  and  sulphate  .a   lead  being  much  more 

soluble  il tic  carbonate,  tin-  presence  of  chlorides 

ami  sulphates  in  water  increases  il"    dangei  of 
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s    The  action   "t   a   potable   water  on  lead 
and  /Jin    cannot  !"■  predicted  from  the  composition 
itei       W.   P.  JonissEN.     Journ.   Soc.  Chem. 
Ind  .  Nov.   16,  I'M  i.  p,   1035.     (J.  A.  \V.) 


METALLURGY. 
I  i  i.i   M  ill    Tonhace    Calci  lation.     li    is    often 

difficult    i"   determine    the    I age   actually    ii-nis 

handled    bj    tube  mill 

with    classifiers.     Where    eithei     tube  mill 

,  ted   and    weighed    for  short 
periods  it   is  Mill  ;i  quite  inexact   determination,  as 

..n    ai  cm  ite     isture    Bample     is    essential  :    and 

where    a    porti t    the    pulp    is    i  u<    out    ol    the 

Mow  ami  weighed  il  th<  amount  is  sufficient  to 
accurately  determine  the  weight  of  total  flow,  it  is 
next  in  impossible  to  get  a  close  samph  I 
t in • .  In  an)  case,  only  by  averaging  a  numbei 
i  ure  >lii  i-i  mmations  i  an  data 
i.i  any   value  be  obtained,  and  as  it  is  an  awkward, 

sloppy    tesl    ii    is    not    r ften   enough    be    I f 

alue. 
The    following    method     is,     1     believe, 

with   myself,   and   allows  a   close   ili-tnnnn.it t 

tonnage  from  four  screen  tests  which  are  often  a 
pari  .it  eithi  i  daily  or  periodic  routine  I  he  foai 
samples  required  foi  these  screen  tests  are:  (a) 
battery     d  ■    i  ube  mill     feed,    (i  )    tube- 

discharge,  and   nil  classifier  overflow. 
II,.    object   ol   the  calculation  is  to  determine  the 
ratio  "i    'ii  j    torn    I  ube  milled    to   dry    battery    ton 
nage.     The  calculation  is  based   upon  the  fact   that 

us   200-mesh   material   c m;  to  the  clasei 

Hit   is   equal   to   the   is   200-mesh   which   leaves 

the  •  lassifier. 

i  .el     a     I    '-' ii    in    the    battery 

discharge 
It     per  cent    minus 

fei  .1 
.      per   ..ii 

dischai  ge 
./     per   i  ent    minus   200  mesh    in   the   i 

overflow 
/;     dry    battery    tonnage 
'/      dry    tons   I  ube  milled 

nus  200  mesh   m  ning  to  the 

i  lassifiei  lial    in    tin-    bal 

,1    in    the   tube  mill    discharge 

(i-'/'i  :    while   the    minus ah    material    leaving 

the  classifier   is   the   su t    that    in   the   tube-mill 

;    ovei  flow    Ii  //.'I. 
hence  : 

■  ■/;.,/•    b'/'+d/J 
/'    ./    a 


the   tubi 

the    i ill"'  mill 


and 

ibi   millet 
nage. 
Thus,  know  ing  i  he  dry  torn 
battery    daily .    the    dn    tons 


/. 


dry    battery    ton 


iliK 


passing  through  the 
...  t ,,-ilK     tube-milled 


daily 
screen  tests. 

tudy  the  limits  of  this  rutin 
in   practice.     I    should  neral    « ay    that 

the  minus  200-mesh   ii len  I  ng   plants 

for  the   four   -•  reen   tests  ei  the   abo^  e 

.i  i,  ni.it  ion  would  li<'  bet  ween  t  he  I 
Bal  tery    dim  hai  _■  10 

I  ni..  mill    t I  2  8 

33  B0 

I  B0  90 

lowest    value   of    [d    "I    within    the* 


..il.  ulated    t i    tin 


would  be  :sn  and  the  largest  value  of  [c  b)  would 
be  38,  hence  within  the  above  limits,  t.ms  tube- 
milled  could  never  be  leas  than  half  of  batten 
tonnage.  In  tin-  same  way  the  lii^lie.-t  value  ox 
(d  "i  within  the  limits  above  would  be  B0  and 
27,  or  the  maximum 
tonnage  tube-milled  within  the  above  limits  could 
er  three  battery  tonnage.  Generalizing, 
I  Bhould  Bay  that  for  mills  where  tonnage  is 
being  pushed,  this  ratio  would  be  about  l"73  and 
never  under  1.  Nmi.  Cunningham.  Metallurgical 
mid  Chemical  Engineering,  Jan.,  1915,  p.  23, 
G     II     S.l 


TlIBK-MlLLIHG      TONNAOI       CALCULATION       IXD 

Nulls    ,.\    Tdbk-Milling.     "I    have   read    with 
much  intei  ;si  Mr.   Noel  Cunningham's  article  on 

1300 


calculalingtube- 
inill  tonnage, 
ami  have  care- 
fully studied  his 
method  of  calcu- 
lation   and    tin- 

equati ibtain- 

ed.  Mi.  Cun- 
ningham lias 
handled  the  sub- 
jeot  in  a  novel 
mannei .  and  lia- 
presented  BOiue- 
thing  in  which 
all  operators  w  ill 
be  interested.  \ 
study  ni  his  cal 
culation  leads  to 
-mill'  interest  ing 
speculation  <>n 
i  in-  general  sub- 

jecl        ul       tlllie- 

milling,  relating 
i n  current  prac- 
i  ice  in  all  slime 
cyanide  pracl  ice 
In  my  opinion 
Mi.  Cunning- 
ham's equation 
i»     correct     foi 

i  ideal  i - 

.in  urns  which, 
however,  are  nol 
.ii i sailed  in  prac 
tice.  The  neces 
sarj  ideal  oon- 
ditions  would  I"' 
that    the    total 

I  .1  n  n  a  g  '■        b  '• 

ground  to  minus 

•_'iki bIi,  or,  in 

.a  lici  words,  that 
i  he  quanl  ity    ol 

minus   200- I> 

pulp  0'  in  iluw  ing 
i  In'  classifier  I"' 
•  •|iii\  ali'iit  to  the 
i  ui.'il  In.  tterj 
tonnage.       <n 

"ii  -.-  !  Ills  is  mil 

t  he  ease,  as  t  here 
i-  always  ■  per 
centage  of    plus 

■j'»i  i it  mate- 
rial in  tlm  classifier  o\  erllow 


No,  ..i  Tubi   U 

S 
tubi    frrrl   iltn    to    ■ 
tiutnbi  r  of  till*  -mills. 
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Notices  and  Abstracts:  Metallurgy. 


In  order  to  insure  having  the  classifier  overflow  all 
ground  to  minus  200-mesh,  it  would  lie  necessary  to 
have  sufficient  tube-mill  capacity  to  grind  all  the 
battery  oversize  to  this  mesh,  and,  as  it  now  seems 
to  me,  do  this  in  one  passage  of  the  pulp  through  I  he 
tube.  I  >f  course,  it  this  were  the  case,  there  would 
be  no  need  of  running  the  tube-mills  in  closed  circuit 
with  classifiers. 

All  this  leads  to  some  interesting  speculations  on 
current  tube-mill  practice  in  cyaniding,  with  par 
ticular  reference  to  (1)  the  conditions  most  favour- 
able for  obtaining  the  maximum  line  grinding  in  a 
tube-mill  ;  (2)  cumulative  effect  of  returning  to  a 
tube-mill  a  part  of  its  discharge  that  has  not  been 
-round  to  the  desired  degree  of  fineness  ;  and  (3)  the 
consequent  propriety  or  impropriety  of  the  "closed 
circuit."  Mr.  Pentland  has  touched  on  some  of 
these  points  in  his  article  on  tube-milling,  raising 
some  of  the  same  questions  from  the  viewpoint  of 
concct  moisture  content  of  tube-mill  pulp. 

If  a  tube-mill  is  unable  to  crush  the  entire  over- 
size from  its  quota  of  stamps  to  minus  200-mesh, 
with  one  passage  of  the  pulp  through  the  mill,  there 
will  be  a  return  of  oversize  from  the  classifier. 
This,  in  time,  increases  the  load  on  the  tube  which, 
in  turn,  produces  a  diminishing  percentage  of  minus 


accumulation  of  oversize  under  closed  circuit  con- 
ditions, and  the  number  of  tubes  required  to  perform 
a  certain  duty. 

A  study  of  these  figures,  which  are  also  plotted  as 
a  curve  in  Fig.  1,  shows  the  accumulation  in  tube- 
mill  feed  due  to  the  increasing  quantity  returned. 
When  this  accumulation  begins  to  reach  serious 
proportions,  it  naturally  shows  itself  in  the  screen 
analysis  of  the  classifier  overflow  :  that  is,  by  an 
increasing  amount  of  plus  200-mesh  material.  Man] 
cyanide  operators  (I  have  done  the  same  thing  in 
the  past)  will  attempt  to  adjust  this  by  changing 
the  battle  on  the  classifier  or  by  diluting  the  battery 
pulp,  so  that  only  the  finest  material  will  overflow 
the  classifier.  On  second  thought,  however,  it  will 
appear  that  this  merely  makes  matters  worse  and 
allows  a  greater  accumulation  before  the  inevitable 
equilibrium  is  again  established  by  the  overflow  of 
more  plus  200-mesh  material  from  the  classifier. 
When  such  a  condition  does  arise  there  is  no  way  of 
adjusting  the  classifier  to  prevent  it,  and  the  only 
solution  lies  in  increasing  tube-mill  capacity.  For 
this  reason  I  consider  any  adjustment  of  the 
classifier  as  utterly  useless.  That  machine  cannot 
be  made  to  control  a  condition  that  is  created  in  the 
tube  mill  ami  for  which  the  latter  is  responsible. 
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Fig.  S—Tons  crushed  to  minus  200-nu  ih  in  Tubt   Mills  at  >■■  rious  rati 


900  mesh  material  and  an  increasing  percentage  of 
oversize.  If  a  certain  amount  of  this  oversize  is 
allowed  to  overflow  the  classifier,  equilibrium  will 
be  established ;  but  if  an  attempt  is  made  to  hold 
the  classifier  oversize  at  minus  200-mesh,  the 
accumulation  in  the  tube-mill  will  ultimately  reach 
a  point  where  the  machine  will  do  little  or  no  work. 
1  am  sure  all  cyanide  operators  have  had  such  an 
experience. 

Recently  there  was  published  a  series  of  tables  on 

tube-milling,    some    of   which   are    pertinent  to  this 

discussion.     One  of  them,  given  below,  bears  on  the 

Table  I. 

Relation  nf  Feed  per  Mill  oj  ToiummoJ  Return  /■'•''■<'. 
-Ton*  Dry  Sand  per  Day — 


Feed  per 

Tot  :ii  Peed 

o 

Total 

Speiating                   -Mill 

Ml  Hills 

Return  Feei 

5                            411 

21  it  i 

5(1 

4                            8" 

:t-_'o 

ITU 

3                        _»biP 

600 

150 

■1                     600 

1200 

1050 

Not.-.  -  (n  each  ease  the  total 

iiitial  teed  ei 

concent! 

lags  passing  t'.  the  tube-mills  ft" 

-  i  .  . .  1 1     ton 

pel 

•24  hoars. 

This  brings  up  the  matter  of  closed  circuit,  for  it 
we  increase  tube-mill  capacity  to  a  point  where  it 
will  mind  tie-  entire  oversize  as  desired,  we  have 
then  leached  a  point  where  there  is  no  need  of 
returning  the  discharge  to  the  classifier,  as  the 
product  from  the  tube-mill  will  then  be  practically 
the  same  as  the  classifier  overflow. 

From  the  foregoing  it  can  be  seen  that  in  a  plant 
containing,  say,  two  tube-mills  in  parallel,  neithei 
of  which  will  handle  its  tonnage  so  that  the  product 

does  not  need  classifying,  it  may  be  possible,  by 
putting  the  tube  mills  in  series,  to  obtain  this 
result.  Intact,  this  was  proved  in  be  the  case  al 
the  Liberty  Hell  mill,  where  two  tube-mills  in  series 

gave  a  liner  pro. lint  than  three  tube  mills  in 
parallel  in  clo-ed  circuit. 

Other  tables  appearing  in  the  source  alreadj 
mentioned  show-  the  effect  on  the  grinding  obtained 
in  tube-mills  by  varying  the  tonnage  fed.  I  have 
plotted  as  a  curve  in  Fig.  J  the  data  from  these 
table-    as    relating    to    the    minus    200-mesh    pulp 
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i  ed,   except   ili.it    I    have   shown   actual   t . . n - 
instead  of   percentaj  inally  ^i\.-n.      This 

■   -now-  that,  with  an  increase  in  the  tonnage 
fed    to   the   ml»-,   the  actual   quantity  of  mat 
..•round    to    minus    200-mesh    increases,        Bui 

lagei  of  that   product   i-  steadily  decreasing, 
which  shows  thai  the  feed  is  increasing  faster  than 

i nd  to  the  desired  degree  of  fineness.      In 


3 
3 

yS  I 


„<i  accumulation  of  Pulp  in  Tube  Mil 

other    words,    the    /'• /■    m,t.    of    minus     200-mesh 

material   ] luced  if  approaching  zero  as  tin.  feed 

i  ....  and  will  ultimately  reach  a  pointwhere 
none  of  that  product  will  be  made.  Thefollowing 
table  _nc'-  tbi  Figures  from  which  the  curve  i- 
plotted. 

n. 
• 

h  in  «lis- 

i     dis* 

The  curve  given  in  Pig.  3,  which  is  deri 

.i.i  afforded  by  the  curve  in  Fig.  '_'.  also  has  a 

bearing  on   the  subject  of  accumulation.     Sn [ij, 

irbitrarily  considei  the  flow  of  pulpas  intermit- 
tent or  occurring  in  cycles,  and  assume  100  tons  of 
oversi  ies  to  i  he  classifier 

le,  Then  in  i he  initial  ej cle  we  w ill 
deliver  100  tons  to  the  tube-mill,  and  <•!'  this  (see 
Fig.  '-')  23  tuns  is  ground  to  200  mesh,  leaving  ti7 
i ■  •  r i  —  Hi  oversize  to  he  added  t"  the  nexl  I'm  tons  of 
original   feed,   making  a  total   "i    ii>7   tons  in  the 

I  cycle.     By  continuing  this  calculation  % 
the  results  plotted  in  Fig  '■';  Bhowing  the  accumula- 
tion in  the  tube-mill  circuit.    The  only  way  of  pre- 
vnii'  natation    is  to  provide   sufficient 

.-ill  capacity  to  grind   the  batter]   oversize  in 

i  h rough  i  he  I  iibe,  «  heren] t  he  cm  i  e 

of  Fig.  .'i  would  I ome  a  bori*  intal  line     That  this 

is  due  i"  i he 
fact  that  the  classifier  acts  as  an  equaliser,  main- 
taining equilibrium  by  overflow  ;  ■_'t»i  mesh  material. 


The  figures  given  in  these  tables  and  curves  are 
not  intended  to  represent  general  lulie-milling 
practice,  and  the  actual  data  given  will  vary  widely 
from  similar  data  on  oilier  ores  and  with  other  mills, 
Inn  i  hey  illust  rate  i  he  point  1  am  trying  to  make. 

general  accumulation  ol  ore  in  the  tube-mill 
circuit  i-  enormous,  ami  is  not  generally  realized  by 
tube-mill  operators.  As  shown  in  Table  1,  v>lieie 
two  tube-mills  were  used  they  were  ultimately 
grinding  every  twenty-four  hours  seven  times  i  lie 
tonnage  of  the  batteries;  and  I  think  I  can  safely 
iception,  as  the  tonnage  usually 
ground  in  tube  mills  is  tremendous  as  compared  wito 
tonnage  coming  from  the  stamps. 

While  ilii-  discussion  has  not  all  been  pertinent  in 
Mr.  Cunningham  i  article,  ii  has  been  suggested  hy 
it  and  by  Mr.  Pentland's  notes  on  tube-milling  for 
all-slime  cyanide  practice.  The  meat  of  the  entire 
matter  resoh  es  itself  into  the  fact  that  with  a  cei  bun 
design  of  classifier,  tube-mill  and  stamps,  working 

on  .i  certai ,  the  degree  ol  fineness  ol  classifier 

overflow  becomes  a  constant  when  equilibrium  has 
established.  Absolutely  the  only  waj  to 
obtain  a  larger  percentage  ol  20D-mesh  material  in 
the  final  product  i-  to  increase  tube-mill  capacit] ,  in 
which  case  the  closed  circuit  will  not  be  needi  Po 
put.  this  condition  into  a  formula  would  require  • 
separate  formula  fot  each  tube-mill,  and  a  constant 
due  to  the  ease  with  which  the  ore  is  ground.''  - 
Justin  Havnes.  t/ 
/:„■,; ,.7.  Jan.,  1915,  p.  I"      (G.  II.  S.) 

Noti  5 on  Turn  Milling  in  Ali  SlimkCi  wiih: 
Practice.  "It  is  usually  true  that  a  pulp  must 
contain  38  moisture  in  ordei  to  'gel  ii  through1 
the  till"1,  or  to  '  make  the  iiiIh-  handle  it,'  but  not 
necessarily  grind  it  to  the  required  degreeof  fine- 
ueas.  Undei  such  conditions  we  discharge  the  pulp 
to  a  classifier  so  that  the  unground  portion  may  l>e 
returned  to  the  tube-mill,  and  tin*  is  done  because 
more  work  is  demanded  of  the  tube-mill  than  it  ran 
do  under  the  conditions  prescribed.  In  this  respect 
the  tube-mill  is  to  be  compared  to  a  launder  trans- 
porting pulp.  If  it  is  Bet  practically  level,  as  in  the 
small  discharge  opening  type,  the  more  ore  ii  ' 
handle,  the moisture  must  lirsupplii.il  to  trans- 
port the  ore.     The  greatet  the  inclination,  or  differ- 

ei in  fall  bet  ween  feed  and  discharge,  the  more  ore 

can  be  passed  a*  a  thick  pulp,  or,  in  other  words,  the 
percentage  of  moisture  required  to  carry  it  i 
reduced. 

Duty  of  tin   '/'.■■     i'         H  is  a  |>erfei  tlj  legitimate 
subject    for  debate   wbethei    the  load  going  i 
tube-mill  -In mid  be  in  excess  of  the  tube's  capacity 
for   grinding    to    the   requisite  degree  of   fineness, 

litating  the  return  ol  a   part   of  the  pu 
regrinding,   or   to   be    bo  adjusted    that    all   ol  the 
required  grinding  is  done  in  one  passage  of  the  pulp 
through  the  tube.     If  we  are  depending  on  the  m  lie- 
mill  io  art  as  a  pari  of  the  agitation  system,  we  may 

be  compelled   i turn   part  of  the  pulp,  but  there 

.in re  economical  agitators  than  tube-mills,     If 

we  ran  obtain  proper  grinding  with  one  past 

the   pulp   through  the  tube,  and  also  secure   some 

agitation  and  dissolution  ol  metal  at  the  same  time, 

we  can  well  afford  to  build  the  subsequent   agil 

a  little  lai  jim  to  secure  dissolution  of  the  metal  that 

would   have  taken  place  in  the  tube-mill  if  we  had 

i  <- 1  ni 1  part  of  the  pulp  to 

The  use  of  a  cl  in  I  nlie-millinc  has  be- 

come id  ice,   and   tin-  feal  lire  i-  i 

related   to  the  custom  of  grinding  in  38     

for  niidrr  no  conditions  will  pulp  ol  that  moi  ture 
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content   |  a-~   through  a  tube-mill  ami  be   properly 
ground  for  all-sliming.    At  the  -um-  time  we  believe 

that   there   is   no   lixed  and  unalterable  reasoi 

returning  part  of  tlie  pulp  to  the  tube-mill,  li  is  the 
custom  :  just  as  it  is  custom,  also,  to  use  Ms  \  moia 
ture.  The  advocates  of  this  practice  claim  that  if 
thicker  pulp  lie  fed  to  a  tube-mill  the  machine  will 
become  'constipated'  ami  will  be  unable  to  handle 
sufficient  tonnage,  ami  so  for  mechanical  reasons  it 
is  necessary  that  the  pulp  be  more  dilute.  As  a 
matter  of  fact,  tliis  claim  tells  us  exactly  what  is 
the  matter  with  tube-mills  of  small  discharge  open 
ings.  It  is  admitted  that  such  mills  will  not  .mind 
a  sufficient  tonnage  of  low-moisture  pulp,  and  so  we 
dilute  it  ami  circulate  it  through  ami  through  the 
mill  until  it  is  sufficiently  ground. 

An  Experiment  with  Graded  PiUp.  —  A  simple 
experiment  can  In-  performed  that  will  give  some  light 
on  what  takes  place  in  a  tube-mill.  Take  battery 
sand  practically  free  from  slime  as  it  comes  from  the 
discharge  of  a  classifier,  and  screen  it  into  a  number 
of  sizes  at  intervals  at  In  points  between  10-mesh 
and  150-mesh.  With  each  size  made  a  pulp  contain 
ing  38%  moisture,  and  by  agitation  of  some  kind 
keep  the  solids  in  suspension  so  that  the  pulp  shall 
be  of  uniform  consistency  throughout.  Then,  cum 
mencing  with  the  coarsest  grade,  take  a  sample  ol 
each  pulp  on  a  spatula.  A  certain  quantity  of  the 
coarsest  grade  can  he  raised  and  retained  on  the 
spatula.  Of  the  succeeding  sixes  less  and  less  can  he 
raised  until,  in  the  caseof  the  150-mesh  pulp,  scarcely 
any  can  he  secured  because  the  accompanying  mois- 
ture affords  sufficient  carrying  medium  to  keep  the 
solids  in  suspension.  Or,  if  each  of  the  pulps  were 
to  be  dumped  on  a  flat  surface,  we  would  find  that 
.almost  all  of  the  coarsest  grade  would  remain  on  the 
plate.  There  would  be  successively  smaller  quanti- 
ties of  the  finer  grades,  and  as  we  approached  150- 
mesh  we  would  find  more  and  more  of  the  ore  carried 
away  in  suspension,  even  with  :;s     moisture. 

We  believe  that  this  experiment  indicates  what 
occurs  in  a  tube-mill.  With  the  same  percentage  of 
moisture,  liner  sizes  of  sand  are  kepi  in  suspension 
among  the  pebbles  ;  and  even  though  the  whole  mass 
of  pebbles  ami  pulp  be  rolling  and  grinding,  the  finer 
sands  are  still  in  suspension  and  sluicing  around  in 
the  voids.  The  coarser  sands  are  picked  up  by  the 
pebbles  and  remain  on  their  surfaces  because  the 
accompanying  moisture  is  not  sufficient  to  keep  them 
in  suspension.  They  are  then  in  favourable  position 
to  be  caught  between  pebbles  and  receive  the 
requisite  amount  of  grinding.  We  think  that  the 
pulp  should  be  thick  enough  to  permit  the  -and 
particles  10  cling  to  the  pebbles  as  t  hey  rise  with  I  he 
mill.  When  the  pulp  is  so  thin  that  no  particles 
cling  to  the  pebbles,  poor  work  is  lining  done,  and 
only  the  coarse  sand  is  being  satisfactorily  ground. 

It  is  readily  seen  that  such  thick  pulp  "ill  not 
flow  through  a  tube  mill  thai  has  feed  and  discharge 
openings  at  practically  the  same  level:  but,  it  will 
tlow  when  tin'  discharge  is  lower  than  the  feed, 
according  to  the  difference  in  level-.  Tube-mills  of 
small  discharge  opening  were  responsible  for  the 
standard  of  Ms  moisture;  and.  in  turn,  adherence 
to  that  standard  is  responsible  for  the  present 
tendency  toward  shortening  tube  mills,  for  20  ft.  or 
more,  to  16  ft.  With  Ms  moisture  il  is  only  of  the 
coarser  sands  i  Inn  i  he  due  porportion  is  ground,  and 
that  grinding  takes  place  near  the  ii'i'ii  end  of  the 
mill.  Then  the  remaining  length  of  a  long  tube 
gives  little  Bervice  as  a  grinder  and  acts  mainly  as 
an  agitator  :  therefore  we  shorten  the  tube,  classify 
the  ground  pulp  and  return  the  oversize  in  the  hope 


that  il  also  will  be  duly  -round   in   it-   nexl    ps 
I  hrough  the  mill. 

Diameter  i-  an  important  factor  in  tube-mill 
design,  hut  it  is  not  '  the  whole  thing,' and  increased 
diameter  has  the  disadvantage  oi  requiring  more 
power  for  starting  the  mill.  There  is  a  tendency  ai 
present  to  regard  16  ft.  as  lie-  most  desirable  length, 
on  the  assumption  that  practically  no  grinding  i- 
done  beyond  this  point,  making  additional   length 

useless.     S perators  are  inclined  to  believe  that 

this  is  a  mistaken  idea,  and  that  with  thick  pulps, 
or  low  moisture  content,  and  a  low  discharge  level, 
longer  mills  can  he  made  to  do  satisfactory  work. 
There  is  an  advantage  in  using  large  units,  hut  there 
is  a  limit  to  the  practicable  diameter,  and  greater 
capacity  can  then  he  had  only  by  increasing  the 
length. 

Cone»  <-,,.,i.  Drag  Classifier*.  Atone  time  it  was 
customary  bo  us,-  cones  foi  thickening  tube-mill 
teed  :  but  these  devices  gave  trouble  from  the  begin- 
ning, and  only  by  unremitting  care  and  attention 
could  they  be  made  to  furnish  pulp  even  as  thick  as 
Ms  moisture.  W'e  believe,  however,  that  as  drag 
classifiers  displace  cones,  and  operators  have  thicker 
pulps  to  experiment  with,  they  will  regard  them  as 
more  desirable.  As  tire  type  mills  come  into  greater 
use,  the  advantage  of  quicker  discharge  will  be 
observed  :  and  those  who  haw  condemned  the  long 
tube-mills  will  try  discharging  with  the  lifter  device 
over  the  whole  diameter  of  the  tube,  and  will  find 
that  the  long  mills  will  grind  a  larger  tonnage  than 
t  he  shorter  ones. 

Fresh  battery  sand  is  easier  to  grind  to  slime  than 
is  returned  sand  that  passed  through  the  tube-mill 
and  classifier.  The  former  is  sharp  and  angular: 
the  latter  i-  rounded.  The  former  can  he  more 
readily  picked    up  hy  the  pebbles  in   the  mill.      This 

can    he    de n-iialed   practically   hy  comparing  the 

wank  of  tube-mills  on  sand  from  old  tailing  dumps 
and  fresh   battel'}  -and  from  the  same  ore. 

Effect  of  Sizt  of  Feed  on  Capacity.  —  It  has  been 
observed  thai  some  operators  deceive  themselves  as 
in  the  nei  work  their  tube-mills  are  doing.  If  they 
are  treating  100  tons  of  ore  pel  day.  and  the  pulp 
going  to  the  treatment  vats  contains  80  200  mesh, 
--nine  t ha  the  tube-mills  are  grinding  so  tons 
per  day.  forgetting  that  with  16  mesh  screens  on  the 

battery  a e  Ms  ion-  to  40  tons   was  already  ground 

to  200-mesh  l>efore  passing  to  the  tubes,  so  that  the 
lattei  are  really  grinding  but  40  Ions  to  12  tons  to 
the  required  mesh.  In  this  connection  we  recall  a 
neighbouring  operator  who  had  14  tube-mills  under 
his  direction,  and  had  always  estimated  their  work 
at  10  odd  tons  daily.  On  properlj  revising  his 
estimates  he  found  the  figure  reduced  to  about  28 
tons  daily.  Feeling  that  the  tube-mills  wen-  not 
doing  a-  much  as  i bey  should,  he  endeavoured  to 
improve  the  service.  By  loaling  the  mills  with 
additional  pebbles,  feeding  lb''  thickest  pulp  his 
launders  would  carry,  and  substituting  ti  mesh 
screens  on  the  batteries  for  Hi-ine-h,  he   brought    the 

tonnage  up  from  650  tons  to  1,000  ions  daily  and 
-till    had    so  Jim  nn -h    -olid-    ill    his    final    pulp. 

This  mill  follows  the  practice  ol  open  circuit;  the 
pulp  does  not  return  to  classifiers  after  passing 
through   the  tube-,    but   Hows  through  a  revolving 

i  rommel  t  hat   ret e   sand    I  hal    maj 

accidentally  occurinthe  pulp.  The  trommel  has  a 
16  mesh  screen. 

A  personal  experience  ma\  be  cited.  We  had  'ion 
stamps,  cone  classifiers  ana  thickeners,   two   tnbe- 

mills  .",  fl.  MO  II.  and  -even  I  u  he  mills  I  It.  <22  ft. 
The  ground  wa-  again  classified  in  cones.      Following 
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the.  dictum  tliat  the-  finer  ilic  Band  going  to  the  tubes 
the  bettei  the  prodnct,  we  n  —«-« (  35-mesh  and  10  mesh 
screens  on  the  batteries,  yielding  a  prodncl  contain- 
ing abonl  t)ii%     200-mesh  solids.     P 7S0  tons  to 

7."ici  !,.n-  could  be  treated,  giving  a  final  polp  .0  80 

200-mesb.      By  substituting  25-i h    screens  on 

hup  stamps  and*  30-meab  01  .v.  mesh  on  the  other 
hundred,  we  wen-  enabled  to  raise  the  tonnage  io 
from  B30  tons  to  B50  tons,  but  iliis  was  the  most  we 
coald  get  through  the  tube-mills.  With  e thick- 
eners we  had  to  give  ronstaul  attention  to  keep  the 
moisture  down  to  38 

We  then   hung  up   1 1 m •  Btamps,   put   8-mesh  and 
:iml    10  mesli    screens  on    the    remaining    hundred, 
Liiged  and  improved  the  '■••ne  Byste I  classi- 
fication and  thickening,  and  added  three  tube-mills 

,   n      24    n.      I  hi-   syste nabled    lis  to  ini 

capacitj  to  1,050  tons  daily  :  while  battery,  crnshei 
and  conveyoi  costs  thai  used  to  total  35  cents  wenl 
ilnw ii  ici  17  cent - 

s ,•  ,,i  ili.-  tube  mills  received  batterj  pulp  onlj  : 

others  received  a  mixture  ol  battery  pulp  and  over- 
size   returned    ir 'lassifiers ;     and    still    othcis 

received  onlj  return  feed.  The  last  was  itself 
classified  or  graded  by  the  arrangement  of  the  dis- 
i  ributing  box  at  the  top  of  the  elevator,  so  thai  some 
mills  received  fine  returned  sand  and  others  coarse. 
We    bad    continuous   opportunity    to  observe    the 

difference  in  grinding  variottB  sizes  ol  Band.     C se 

.!  id  ilewaters  easily  ami  grinds  better  in  the  tube- 
mill;  lii1''  sand  is  difficult  to  dewatei  in  cones,  and 
is  hardei  to  grind.  With  coarse  feeds  we  could  gel 
lowei  moisture,  greatei   tonnage  and  bettei   ground 

pulp;  wiili  the  ini'i  feeds  il  wasali t  impossible 

in  gel  low  moisture,  the  tonnage  was  reduced,  and 

i  In'   product    -i    contained   as   much      20 sh 

solids  a-  «  a tnred  I i  i  lie  p  is  i 

.i  Sulpliidi  <>,, ..  Om  mill  ore 
Consisted  of  950  tons  of  yellow,  oxidized  ore,  assaying 
about  ^7  |"-i  ton,  ami  100  tons  of  blue,  sulphide  ore, 
ring  about  $30  per  ton  There  was  nevei  much 
difference  bet  ween  the  mine  and  mill  superintendents 
regarding  the  tonnage  or  value  "I  the  yellow  ore; 
but  there  was  a  continual  difference  between  them 
.1-  i"  the  bine  ore,  a-  this  factor  entered  Btrongly  in- 
to the  calculations  at  Hi ■  •!  of  the nth.     So  we 

can  safely  assume  that  the  figures  foi  tonnage  "i 
blue  ore,  aa  agreed  npon  bj  the  superintendents  and 
given  lierew  ii  Ii.  an-  correct . 

For  no  rl\  i  In'  two  classes  ni  ore  were  mixed  in  the 
main    bin,    but    on   account    "i  the  more  refi 

charactei  "t  the  Mm ■  il  was  decided  to  give  each 

ate  treatment      Ten  stamps  were  set  aside  for 

Mo r.  and   a   -| ai    i. in    provided.      Separate 

classifying  ami  thickening  cones  also  were  added. 
Later  a  drag  elassifiet  «  a-  substituted  foi  the  cones 
I  In-  tube-mill  was  l  it.     22  ft.  and  had  a  disci 
opening  about    l"  in.  in  die ter,  being  ol  the  lire 

Extensive  expeiiments  were  conducted  on  kind 
and  size  of  pebble  load,  and  on  moisture  content  of 
pulp,  each  experiment  being  undei  waj  for  a  number 
■  ii  days  with  the  regular  attendants  on  shift.  Batter] 
ens  were  7,  8,  10  oi  12-mesh  and  were  varied  to 
l»ive  the  desired  tonnagi  -  undei  different  conditions. 

Willi  iron  pebbles  or  grinders,  oast  iron  ovals  oi 
old  bull-  mi  into  Bin.  lengths,  ii   was  possible  to 

grind  120  tonB  of  blue riailj  and  a  get  a  final  pulp 

containing  from  86  to  *>x  200  mesh.  The  moil 
tare  was  carried  u  low  as  25]  .  though  at  thi 

buoj    the  pulp  was  real  I)    too  thick    to    work 

through   t  In-   mill,  ami   onl\  about    100  I  on-  could   be 

handled.  Ai  28    to 29     moisture,  however,  120  tons 


could  be  treated  that  i-.  a  total  ol  120  tons  through 
stamps  and  tube-mill.  Prom  30  to  35  200-meeh 
solids  was  produced  in  the  i.atierie-.  leaving  only 
alxnit  To  ton-  actually  ground  to  200-mesh  in  the- 
tube-mill.  The  power  requirement  under  these  con 
ditione  was  about  9a  h.p.,  and  as  only  a  75  h.p. 
motor  was  available,  a  run  of  a  few  days  only  was 
possible. 

With   a   mixture  of   iron   grinders  and   imported 

pebbles,  or  using  mine  rock  tor  pebble*,  the  horse 

power  was  reduced  to  80  oi  85,  and  ilu-  total  tonnage 

ed  in  100,  still  obtaining  a  final  pulp  with  ovei 

85        200  meeh  solids. 

The  final  conclusion  was  to  heat  so  tons  to85  iim- 
of  lilue  ore  daily,  using  mainly  mine  rock  fed 
grinders,  with  a  small  dailj  aclititi.ui  oi  imported 
pebbles.     The  istnre  was  niaiiitaiued  at  :ti.    to 

■A>    . 

Summary  ../'  Coui/mriion  <;/'  lliiiilt--.  —  While  iisjn: 

200  stamp-   with    -■'•  and   '■<■"> sb   sc ns   on   the 

batteries,  from  50     to  .Vi     of  the  battery  pulp  was 

200-1 b,  ami   the  filial   tune  mill  pulp  contained 

mi  200-mesb.     Inder   tin oiulitions   earl,   ..i 

nine   tube-mills    ground   on   an  average  25  tons   t.. 

200-mesh.  Since  using  onlj  10(1  stamps,  with  St.. 
10-mesli  screen  on  the  batteries,  giving  a  battery 
pulp  containing  only  30  to  •'!■')  300-inesh,  each 
..I  twelve  tube-mills  averages  )_'  tons  net. 
classifiers  have  now  lieen  installed  ibroughoul  the 
mill  ami  the  cones  are  on  the  snap  heap,  as  also  i- 
:;s  (and  bo  many  decimals)  per  cent,  moisture  foi 
tube  mill  feed. 

(it  these  tube-mills,  lour  wen-  trunnion  type  with 
small  discharge  openings  ;  ei^ht  were  tire  type  with 
about  18  in.  discbarge  openings  There  wen-  two 
pairs  ol  *  ft.  22  it.  tubes,  each  pail  comprising  one 
1 1  mini,  m  type  and  one  tire  type.  There  was  one 
pail  oi  trunnion  t\pe  only.  The  remaining  mills, 
two  ■".  ft.  311  ft.,  and  one  4  it.  -'-•  it.  all  wereol 
tire  type  with  Is  in  discharge  openings.  Willi  the 
first  two  pairs  mentioned,  ii  wax  quite  convenient  t.. 
compare  the  woi i\  ..t  each  type,  and  ii  « a*  observed 
that  the  trunnion  type  never  gave  as  -.;.>.  >•!  results  in 
either  quantity  oi  quality  as  .li.l  the  tire  type. 

I  nf  Si* <il  Grinding   in  tuba 

mills  i  i  ibbing  ovei 

or  against  one  another,  and  not  by  falling  against 
each  other.     Very  liixk  _  ionc  LicUu»*i> 

pehhles  ami  ih.r"lul.e   mill  liner.      The  revolution  oi 

the    mill    -hiniT.l    1 regulated    that     eentrifugul 

force  will  raise  the  load  high  enough  to  permit   the 

pehhles     I.,    sli.le    OVel     each   liver,    bill    it    should    nevei 

be  Biifficienl  to  permit  the  pebbles  to  fall  through 
i  Ii  ai  -paee.  The  proper  mean  -pe.-.l  probably  resiilla 
in  letting  some  of  the  uppei  pebbles  fall  clear  while 
the  main  body  slides.  This  result  can  be  obtained 
bettei  through  centrifugal  force  than  by  linen 
adapted  to  carry  the  whole  load  up. 

Irregular-shaped  mine  rock  n-.-.l  t.n  grinding 
pi.. ha  1.1  \  does  little  "oik  until  it  lias  been  ground  t>> 
round  or  oval  shape,  and  lube-mill  powei  for  llii- 
purpoee  i-  expensive.  The  same  am.. nut  of  powai 
expended   on   grinding   with  round    pehhles    would 

accomplish    much   useful    work.      I-' ling    pebbles 

through  the  bcoob  is  slow   work,  and  pebbles  thai 
mi--  the  scoop  and  fall  in  the  feed-box  max  cause  the 
breaking  ol  the  scoop.     On  removing  the  door  of  ■ 
tube  mill  we  usually  find  the  pebbles  evenly  an  u 
throughout  the  mill,  according  to  size,  regardle 
t he  method  ..t'  feeding  them. 

When  a  tube  mill  is  grinding  its  f nil  lode  a  distinct 
rise  in  temperature  ..I  tlie  shell  can  lie  noted.  It  the 
pebble  load  i-  light,  or  the  moisture  content  ol  the 
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pulp  so  high  that  the  increased  temperature  is  not 
apparent,  the  mill  is  not  doing  the  work  it  ran  lie 
made  to  do. 

Relininga  Tube-Mill.— With  El  Oro  liners  a  tube- 
inill  can  lie  relined  in  It  to  16  hours.  The  new  liners 
should  he  piled  near  the  tube  on  the  previous  day. 
At  5  a.m.  stop  the  mill,  take  of!  the  man  hole  plates 
and  start  the  mill  again,  allowing  the  pebbles  to 
discharge  on  the  Hoor,  t  hen  stop  t  he  mill  again,  loosen 
the  holt-  holding  tie-  liners,  taking  the  nuts  oil'  and 
driving  the  holt-,  to  the  inside,  where  they  are 
gathered  up.  Now  start  the  mill  again,  and  inside 
of  hall  an  hour  the  plates  will  have  fallen  and  almost 
all  of  them  will  he  lying  on  the  floor  beneath  the 
mill.  The  new  plates  and  pebbles  can  he  replaced, 
and  the  mill  will  lie  in  operation  again  by  8  p.m." — 
W.  J.  PeNTLAND. —  Metallurgical  and  Chemical  En- 
y,  Dee.,  1914,  p.  750.     (G.  H.  S.) 

Relation  of  Feed  to  Turk  Mill  Efficiency. 

"  Much  has  been  written  regarding  the  effect  of 
dilution  on  the  grinding  efficiency  of  tube  mills,  it 
being  well  established  by  varied  and  ample  tests  that 

to     i store  is  usually  t  he  best  dilution  at  which  to 

feed  the  pulp.  The  effect  of  varying  the  tonnage  of 
feed  has  not  received  as  much  at  lent  ion,  and  a  few 
additional  notes  on  this  phase  of  the  subject  may 
not  be  unwelcome  to  those  interested  in  tube  milling. 
This  article  deals  with  an  effort  to  ascertain  the 
tonnage  of  feed  giving  maximum  efficiency  in  short 
tube  mills  at  the  Lucky  Tiger  cyanide  plant  in 
Sonora,  Mexico. 
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Relation  of  Tube    Mill  Feed  to  Efficiency. 

The  line  grinding  equipment  of  the  Lucky  Tiger 
plant  consists  of  five  5  ft.      14  ft.  tube  mills.     Thej 

are  lined  with  manganese  steel  liners,  of  a   i liHetl 

K.I  Oro  type,  which  reduce  the  effective  dimensions 

to  4',  ft.   '  l::1,  ft.    The  f 1  ends  of  the  tube  mills  arc 

equipped  with  spiral  sand  feeders,  and  the  discharge 
ends  with  norm  pebble  feeders.  Each  mill  is  driven, 
through  geaiiug,  by  a  separate  60  h.p.,  slip-ring, 
induction  motor  There  are  ammeter  and  watt-hour 
meter  connections  to  each  motor,  making  it  possible 
to  ascertain  the  power  used  by  any  mill.  The  speed 
of  the  mills  is  constant  at  '27  r.p.m. 

Danish  Hint  pebbles  of  the  best,  grade  are  used, 
the  pebble  lead  being  kept  fairly  constant  al  7  tons. 
This  is  accomplished  by  regulating  the  feed  oi 
pebbles  bj  the  readingsof  the  ammeter,  an  amperage 
of  58  being  maintained.  With  a  voltage  of  450,  and 
a  power  factor  of  075,  this  indicates  a  horsepovt er  of 
4."i  ."  per  mill. 

The  tube  mills  receive  from  the  concentrating 
plant  and  from  old  dumps,  an  average  of  150  dry  tons 
per  day  of  clean,  coarse  sand.  After  passing  through 
the  tiihe  mills,  these  sands  are  raised  in  bucket 
elevators,  passed  over  Willlcy  tahlcs,  and  then  dis- 
tributed to  tour  1(1  ft.  drag  classifiers.  The  sand 
discharge  from   these  machines  is    returned  to   the 


tube  mills,  and  the  slimed  overflow  is  sent  to  agita- 
tion vats,  thus  being  removed  from  the  tube  mill 
circuit.  An  average  of  80  of  the  overflow  passes  a 
200  mesh  screen,  the  remaining  15  being  finer  than 
150  mesh 

The  experiments  for  determining  the  proper  ton- 
nage "f  feed  to  the  tube  mills  were  made  on  single 
mills  running  under  actual  working  conditions. 
Special  efforts  were  made  to  keep  the  character  and 
dilution  of  feed  constant  throughout  each  series  of 
experiments.  Before  beginning  any  tesi.  the  mills 
were  run  for  90  minutes  on  the  same  tonnage  ol  feed 

Tabli    1.     Examplt  of  Calculation  <■•    Worl    Dom 
hi/  Tithe  Mills. 

Tonnage,  45  tons   dry  \vt.)  per  24  hours. 

Feed.  Discharge. 

Averagi  size      R                  ol         R  ol  R 

Mesh,    of  particle  Recipro*     various        100  v;,rious  inn 

Inches,    calofsize.    sizes.         work  units,  work 

units.  units, 

20      00550  18  08  irl 

4(1       0  1124.-1  II  36  1-5 

6 11185        si         18  8         158        0  4        03 

I  80  11110770  129  14  2  18-3  2  n  2  ii 
LOO  0-00615  1<;:(  150  241  6-n  9  8 
150  000458  218  14  s  323  100  21  s 
2 10330      303        11-2        340      11-6     351 

-  20(1    000250      400        21  (j        86  4      70  0    -28U-0 

Work  units  per  ton  in  feed       ...  2128 

\\  .11  k  units  per  ton  in  discharge  349  6 

Dill  =  work  done  per  ton  of  feed   136  S 

Tun-     d  iff  =  work  done  per  day  6156 

Note.— Work-unit  =  work  required  to  grind  a  ton  of 
inch-size  fragments  ol  ore.  to  half-inch  size. 

to  be  used  in  the  test.  Sampling  ol  feed  and  dis- 
charge was  then  commenced,  the  sampling  continu- 
ing 90  minutes.  Al.  the  end  of  this  period  the 
volume  of  feed  was  changed  and  the  mill  again 
allowed  to  run  90  minutes  before  sampling  was  com- 
menced on  the  following  lest,  four  times  during 
each  sampling  period,  the  feed  was  diverted  into  a 
suitable  vessel  and  the  (low  of  wet  pulp  measured. 
Know  ing  the  dilul  ion  and  1  he  specific  gravity  of  the 
pulp,  it  was  then  possible  t"  calculate  the  tonnage 
pel   hour  of  dry  feed.      The  samples  of   Ice, I   and  dis- 

charge    were    retai 1    for    moisture    and     screen 

analysis,  and,  together  with  the  tonnage,  form  the 
basis  for  the  compaiison  of  efficiency 
Table2.     Effect  of  Varying  Tonnagt  inTvbi    Mills. 
(Coarse  Feed). 

Test  No.  1  1  * 

Tons  dn  sand  per 

!  '•  I.  70 

Moisture,  i,:S  r.'Uie    1.1:1  0.'J4:1  0  U  0  DO  1 

P,  r  Cent  Feed  Hi  eh.  Feed  Disch  Fi  "I  in-  Ii  Feed  Disoh 

(InJIiinesh      112     03  216     02    181  22  4 

to      ,        280  o  i;  39-6    06  45  2    o  i  39  i     0  6 

t;n     .,        256  14  230    os  [9-6     in  206    52 

so                134  04  38     2  2  ."■  o     I  2  1  2     (i  2 

inn     .,           till  12  21     2 'J  28     54  2<i     lis 

150    .,          4-8  2  4  2-2    -i  l  is    si  i-2    96 

200  ,.  :i  ii  2  ii  i  ii  I'.i  1-2  ii  2  0-8  4-s 
Through 

201 h       7  ii  Oil  o  I  83  o  0  o  711  8-8  668 

Workunitsinfeed  113  82  81  87 

,,    discharge  ::sl  367  341  326 
I  (iff.      work   dune 

,„,,  ton  268  285  260  239 
Tons    dill,     work 

,1 -per  day  ..son  13,395  18,200  20.315 

I'nw  er  i i  an'  al  17  Ii.  I' 
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Fonr  eries  of  testa  were  rnn.  Table  2  gives  the 
results  From  the  first  series,  consisting  of  four  tests 
made  on  coarse  i tent  rat  >r  tailing,  «  ii  li  no  admix- 
ture ol   return   feed.     Table  3  bIiows  tin nits  "t 

rmir  tests  rnn  on  dnmp  sands,  mixed  wilhasmall 
amount  of  letiirn  feed.  Tables  4  and  S  give  the 
r.'-nlt-  on  tests  run  i >n  a  mi  via  re  of  retnrn  feed  \\  itli 
;i  r<-lal  i .  i  •  .iiiii  ..i  dump  »and. 

In  order  la  redui  nial\  ■>(•.«  and  Ion. 

nages  to  terms  < >i  grinding  work.  a  modification  of 
i  lie  m<  in  I  lei  Mai  li  .- 


Table  3.     Efect  aj  I 

(Mixed  i  !oai  9e  and 


Fine  Feed.) 


Wills- 


Test  X... 

I 

3 

Tonsdrj  sani 

pei 

daj 

15 

li 

i 

14.". 

l.:S 

0.44:1 

n.  ii 

:1 

0.57:1 

PerCei 

■ 

On    20  mesh 

l  ii 

I'll 

i" 

3  6 

i  i 

..  I 

60 

I8'8      0-4 

is  l 

•J  "J 

17-4       li 

8(1 

...   14  J      20 

13  ii 

•V'J 

|  V     ,  I 

lull 

ISO      li  ii 

13  8 

!l  v 

170     12  2 

1.-1(1 

1  I  8     1"" 

i  i  2 

13  H 

Hiii      Hi) 

200      .. 

..    11-2     II  n 

10-2 

120 

in?     130 

Through 200 mesh  21  6    70-0 

20  i 

5"-S 

150     15  8 

Wink  anil  a  in 

feed  213 

I'll 

discharge  350 

320 

293 

I  Mil  win  k  done 
per  ton  137 

Tons  diff  work 
done  per  daj     li.Ki.". 

Powei  constant  ul    IT  h.p, 


14,35; 


1  '   '  ,   1 

•ff>  ' 

1    Ul.      1    i 

Test  \.. 

1 

2 

3 

Tons    drj 

f 1 

109 

217 

570 

1.  S 

II  17:1 

ii  I'M 

. 

1  -  <-■!     D       ll 

■  in  Jii  mesh 

0-52 

ii  Tii 

ii  i  ' 

'■'■"     . 

ii  us     mis 

2  72    028 

1  76     ii  mi 

I"     .. 

3   in      1  H4 

: ;  i,n    ^  :.i, 

i.  is     2  98 

7  24     i  hi 

in  92  10  56 

■1  II     .'.11 

13  08  II  08 

12  ' 

•j;  36   19-20 

25  in  22  ti'i 

31    "0  34  28 

-'  n  i 

1244   Is  ss 

.. 

s  56  20  "i 

8-24   1656 

6  is  in  28 

Win  k  anil  - 

in" 1  218 

216 

IMS 

,,      ili-( 

llHI). 

'.'is 

212 

Diff.     »"ik  done 

per  ton  16  32  I  1 

Tons     diff.     work 

done  pei  daj     .  601 1  6944  7980 

Po« .-I  rontanl  ai   US  .'.  li  p, 

employed.     Table   I    tarnishes  an   example  of  1 1 1  i — 

-v-irni.    The  «.iik  null-  in  1,4  and  G  were 

nil  calculated  in  the  same  manner  .■■-  in  Table  I, 

il gh    the    calculations    have    been    omitted    on 

account  "i  space  ;  only  i  In-  final  results  being  given. 
III.    work  unite  in  feed  and  discharge  are  oh 
hj  mull  iplj  ing  i  he  reciprocal  ol  I  ■••  i  in 

inches)  ol    the   sand    grains   corresponding    ich 

mesh,  bj  i  lie  propoi  i  ion    nol   i  lie  percentage)  ol  the 

ile  remaining  on  each   mesh      The  - >i  all 

1 1 pi  odncl    i    i  lie  work  mite  in  1  ton  of  I  he  pulp 

sampled      The  differei between  the  work  anils  in 

the  discharge  and -.he  work  units  in   the  I  gives 
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the  work  units  performed  upon  1  ton  of  t  In-  palp  in 
passing  through  the  mill  :  while  this  difference  mu] 
tiplied  by  the  tonnage  pet  e  total  »oik 

n nil*  pei  to I  by  the  mill  in  one  day.  The  advant- 
age oi  tin-  Bysteui  is  that  it  furnishes  a  perfectly 
definite  unit  of  grinding  work  ;  ■  i  .  the  work  required 

luce  a  ion  ol  inch-sired  fragments  of  ore  to  Imlf- 
inch  si/'-.  In  Table  I,  the  work  units  per  Ion  in  the 
feed   are   Bbown   to  I"-  212  8      This  means  thai    in 

order  ti I the  feed   to  the  bum  shown  bj  the 

analysis,    it    has   required    212*8    times    the 
amount  of  work  which  would  I"-  required  to  reduce 

,i  ton  oi  inch  -i/'-'l  fragments  of  thesai re  to  hall 

inch   Bile.     This  Bysteni  has  the  sai Ii-:i<l» ai 

as  .11  other  systems  for  determining  the  amount  of 
grinding  work  dime  from  screen  unalyaes  :  ii  disre- 

the  fact  tli.it  different  Bands  vary  in  bard 

:  is  therefore  accurate  for  comparing  grinding 
efficiencies  only  when  the  material  ground  is  ol  t  lie 
same  hardness  in  all  casea  compared. 
Thai  there  are  pronnuoced  variations  in  the  hard- 

of  Bands,  even  in  the  same  plant,  as  shown  by 
oorapai  ■       given 

tonnage  of  f 1  to  the  mill,  live  times  as  much  work 

i-  indicated   in  Table  2  as  in  Tables  4  and  5.     Still 
the  horsepower  required  i-  praclirally  the  same  in 
each     case.       The     explanation     of    1 1 1 i  — ■    iqi 
anomaly  is  thai  in  the  first  case  the  feed  consi 

coirparatively   -oil    fragments   of   tl rigina 

while  in   the   I  i-t   two  cases  the  feed  is  composed  of 

the   harder   frag nts  of   ilie   original   ore   and   of 

particles  from  the  Hint  pebbles,  which  were  too  hard 

pulverised  in  the  lii-i  passage  through  the  mill. 
The  principal  I.— on-,  however,  to  he  gleaned  from 
the  tables  and  diagram  are,  first,  thai  thepowi 
—ii ii>|«t  i. in  i-  indi  pendent  oi  the  lonti  ige  ol  nam 
in   the   mills,  and   second,    thai    the    proportion   ol 
pulverised  Bands  in  the  discharge  is  highest  for  lower 
tonnages,  and  decreases  as  the  tonnage  is  incri 
At   Ion    tonnages  (20  tons  pet  daj  .coarse  sand  i- 
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-limed  in  a  -ingle  passage  through  the  mill-  the  dis- 
charge  containing  more  than  9i)°  of  200  mesh  pro 
duct.  On  the  other  hand,  when  tonnages  in  excess 
of  300  tons  per  clay  are  fed  to  the  mill,  the  discharge 
is  only  slightly  liner  than  the  feed.  The  third  poim 
is  that  when  we  consider  tonnage,  multiplying  the 
tons  passed  through  tin- mills  by  the  grinding  work 
done  per  ton,  we  see  that  without  a  single  except  ion 
the  total  grinding  work,  or  '  efficiency,'  iucreases  as 
the  tonnage  of  feed  is  increased. 

A  large  feed  has  thrs  same  advantage  over  u  small 
feed  that  a  short  tuhe  mill  has  over  a  long  one ;  i.e., 
the  pulp  passes  oftener  through  the  classifiers,  the 
pulverised  sands  being  promptly  removed  from  the 
circuit,  and  the  work  of  the  tube  mill  being  expended 
more  upon  grinding  coarse  sand  than  upon  grinding 
sand  already  sufficiently  fine. 

Extremely  large  tonnages,  however,  have  two 
important  drawbacks  ;  lirst,  the  gain  in  efficiency  is 
small  :  second,  the  proportion  of  coarse  sand-  in  the 
discharge  is  greatly  increased.  The  small  gain  in 
efficiency  for  large  tonnages  i-  best  shown  by  refer- 
ence to  the  diagram  :  above  a  feed  of  200  tons  of  dry 
sand  per  day.  the  curves  flatten,  indicating  practi- 
cally no  gain  in  efficiency.  The  increase  of  coarse 
Band  in  l lie  discharge  i-  shown  in  Tallies  2,  .",  lard 
5,  and  is  also  indicate!  in  Table  ti.  This  last  table 
shows  the  increase  of  return  feed  when  the  number 
of  tube  mills  in  operation  is  reduced.  As  the  ton- 
nage is  crowded  into  fewer  mills,  the  amount  of 
return  feed  increases  out  of  all  proportion  to  the 
tonnage  fed  to  each  mill.  This  excess  of  return 
feed  must  he  elevated,  concentrated,  classified  and 
returned  to  the  tube  mills.  The  extra  cost  of  per- 
forming this  work,  when  the  tonnage  ol  feed  per 
mill  exceeds  201  •  tons  per  clay,  i-  easily  in  excess  of 

the  slight  reduction  in  cost  due  t -leased  grinding 

efficiency.  Hence  an  average  daily  feed  of  200  tons 
■  it  dry  sand  per  mill  has  heeii  selected  as  the  ton- 
nage giving  best,  result-.  This  200  Inn  \:-v^  includes 
oO  tons  per  day  of  concentrator  tailing  ('initial 
feed  ')  and  150  t<ms  of  -and  returned  from  the  classi- 
fiers after  having  passed  one  or  more  times  through 
the  tuhe  mills. 

Table  6.—  Relation  of  Feed  per  Mill  to  Tonnagt 
of  Return   Feed. 

Tons  l'i  i   Sand  pec  Oac 

Total  Feed  to  Total 

nil  Mill-  tti  turn  Feed 

200  50 

320  ITit 

3  -Jim  600  4.".n 

-I  600  1,200  1,050 

Note.  In  each  case  the  total  initial  feed  of  concen 
trator  tailings,  passing  to  the  tube  mills,  was 
150  dry  tons  per  24  hour-. 

When  operation-  were  -tailed  at  the  Lucky  Tiger 
plant,  all  live  mills  were  run  as  much  of  the  time  a- 
possible.  It  was  -non  noticed,  however,  that  the 
iniils  grinding  the  return  sand  were  receiving  verj 
little  teed,  and  one  of  these  mill-  wa-  -lopped. 
Later,  three  mills  were  forced  to  do  all  the  grinding 
"hen  the  feed  "as  light,  and  a  fourth  mill  inn 
during  heavy  feeds.  Recently  (aftei  completing  the 
above    tests),   a.   greatly    increased   initial   fed  was 

crowded  into  three  niilU,  the  fourth  mill  being   

only   during    exceptionally   heai  y    feed  B)    this 

mean-  the  total  daily  feed  (initial  and  return  feed) 
has  been  increased  to  200  ions  per  null.  w  liicli  is  t  he 
tonnage  shown  by  the  tests  to  give  maximum  effici- 
ency This  crowding  of  the  feed  through  the  tube- 
mills  has  resulted  in  practically  doubling  the  capa- 
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l  i     I  pi 

Operating 

Mill 

."> 

411 

4 

,xn 

35 

In  ii 

17  !l 

S 1 .  88 

Ml 

none 

15  8 

1.01 

85 

none 

L5-3 

0.94 

2l  ii  i 

none 

8 '2 

0-68 

Table  7.    -Effi  ct  upon  Pebble 

Per  In,'  of  bicrea  ing  Feed  '<•  Tubt   Mills. 
(From  Records  at  Luck)  Tiger  Mill.) 


First  3  months  of 

operation  (data 

not  complete). 
Nexl  ii  in, mi  hs  of 

operation        .  .  26-l 
Next  li  months  "t 

operation         ...   4H-3 
Next  12  months  of 

operation         ...    4 -JO 
Last  o  months  of 

operation        ...  .70  0 

city  per  mill.     When  five  mills  were  being  run,  the 

average  dailj  i  muaue  of  initial  -and  from  tl i 

eentra.ting  plant  was  barely  26  Ions  per  tube  null. 
Now.  with  rinee  mills  in  operation,  the  average  ton- 
nage of  initial  sanl  | mill  is  .-.ii  I,,,,,  per  day.    This 

increase  in  capacity  has  occasioned  no  decrease  in 
the  grinding  wink  dune,  the  screen  analyses  of  the 
final  overflow  from  the  classifiers  still  averaging  (Sii 

through   2no   mesh,   as  n    did   during   the    n five 

mills  were  used. 

The  power  required  In  grind  a  ton  of  sand  has 
decreased  in  inverse  ratio  a-  the  capacity  of  the 
mills  hat  increased.  It  now  requires  l'2  h.p.-hr.  to 
grind  a  ton  conc>-iitrator  tailing  to  such  a  fineness 
that  m'  passe-  a  -Jno  mesh  screen.  This  is  half 
what  wa-  required  when  the  nulls  were  run  on  a  light 

lie-  decn  i  e  in  pebble  consu  nption  has  been  even 
mine  noticeable.  With  a  feed  of  2fi  tons  of  initial 
-end  per  day,  it  wa-  necessary  to  charge  2,860  lb.  of 
quarry  mek  ami  167  lb.  of  imported  pebbles  pel  da) 
into  each  mill.  Tin-  i-  ai  the  rate  of  llo  III.  .'.I 
quarry  rock  and  17"9  lb.  of  imported  pebbles  per  tun 

of  -and  ground.  When  the  Iced  per  mill  was  in 
creased  in  41  tons  of  initial  sand  per  da)  (80  tons  pel 
day  nf  combined  initial  and  return  feed),  tin-  im- 
ported pebbles  charged  to  each  mill  amounted  In 
B40  lb.  per  day,  or  loo  lb  per  ton  of  initial  coarse 
ami.  No  quarr)  rock  wa-  used.  When  the  ton 
nage  wa-  furl  her  increased  to  50  tons  of  initial  sand, 
or  200  tons  of  combined  initial  and  return  sand  per 
day,  the  daily  consumption  ol  imported  pebbles 
dropped  to  410  lb.  foi  each  mill,  or  S°2  lb.  per  ton  of 
inil  ial  sand  led. 

The  cost  of  tuhe  milling  ha-  been  reduced  in  pro- 
portion  to  the  reduction  in  power  and  pebbles  con- 
sumption. With  a  light  feed,  the  cosl  of  grinding, 
elevating  and  classifying,  pei  ton  of  initial  -and  fed, 

was  $1.88  U.S.  currency.     With  a.  medium  f I,  i  he 

cost  per  ton  was  reduced  97c.  Now,  wiih  a  heavy 
feed,  I  he  cost  has  dropped  to  68c.  per  toii. "— It.  T. 
Mishler.  Engineering  and  Minimi  Journal,  Sept. 
12    I'M  I.  p.   169.     (II.  A.  W.i 

Ml.\|\i. 
Sample  Catcher  fob  Bai  k  .—  '  in  the  course  of 
sampling  the  hack  of  a  level  or  other  working,  t  here 

is  also  a  certain  i nl  of  difficulty  in  insuring  that 

all  of  the  material  broken  from  tl ui  is  collected 

without  admixture  from  extraneous  sources  or 
lo--    from   splintering.     After    experi uting   with 
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numerous  methods  ami  devices,  I  finally  arrived  at 
Clic  Biinple  arrangement   shown  in  the  illusti 
for    simultaneously    collecting     and     bagging    the 
material  forming  the  sample. 


It  c of  a  two  pronged  fork,  the 

upper  extremities  of  the  prongs  being  bent  backward, 
parallel  i>>  each  other  and  al  righl  angles  to  the 
original  plane,  a-  shown.     On  these  benl  portions  "i 

:  lie  [iron  i  i  m  a Fl  leather,  square 

sectioned  funnel,  which  is  open  at  the  top  and  bottom 
and  also  has  one  side  partly  cut  out.  On  tin-  lower 
pail  "i  1 1  j i  —  funnel  are  four  hooks  fiom  which  the 
nam  pie  bag  is  hung.  Hie  upper  part  of  the  funnel 
has  wings  attached  which  are  stiffened  around  their 
free  edges  bj  being  *ewn  ovei  oppcr  wire. 

The  metal  pai  i  "i  i  lie  foi  k  ie  al  tuched  rigidly  to  a 
wooden  handle  made  in  two  pieces,  arranged  to  Blide 
ovei   each  other  and   jo  permit   "i   adjustment    for 

The  fork  when  in  use  is  held  lirm'y  up  against  the 
back  A     l.i\  inustom  i  i 1KB. 

1 10    191  I   p    1096       i.    II    S.) 


Abstracts  of  Patent  Applications. 

ill,    u 

Smith    (3).     Improvement 
poi  table   i  hute  or  stops   bi  n   uudei 

i  I   the  like 

I  in  -   applii  atii 
in  apparatus  for  a  portable  chute  nr  stopi 
use  in  underground   workings  of  mines  or  the  like. 


;  i      \\      \     i  aldecott.     Improvements  in 
the     treatment     of     acid     "i     co 
27.4.14. 
This  application  relates  to  a  utralizing 

aridity   in  mine  water,  .mil  consists  in  addii 

lime,  etc   .  preferably  in  the 
pulp. 
1/14       C.    V.    Wienand    and    William    Do* 
setl        i  In    linings    for    tube  mills 

and   the   like.     8.4.1  I. 
This  application  relates  t"  improvements  in  tube- 
mill   liniiif  sts  in   providing  a   I 
posed  "i    bars  set  on  the  shell  of  t lie  mill,  in  con- 
tact with  each  other,  of  n  suitable  thickness 
between  1  in.  and  2  in      At  suitable  equal  d 
a    "  higher  "   or  project  ing   I 

1    II.     W.    \l aus~.      lmpro\  ements    in    c*n 

the     planetary     type. 

■     ■  II. 

This  specification  relates  t..  centrifugal  separator* 

suitable  f"i   separating  solids  and   liquids,  the  said 

separators   being   '■!'   the   planetary   type,    in   which 

rranged     to    bt 

n  liii  led   about   a   main  a  sis  to  effect   the  b< 

of   t  lie   matei  ial    1 1  eated   and   are  als i  .• 

«  ly  about  their  own  axes  t"  permit  re- 
moval of  the  solid  material  deposited  "ii  their  inner 
surface, 

(C.)     i I       \.    V.    Park.     An  improved  mill  tor 

-  and   the  like      I  I  10  l  I 

This    Inventi lates   to    the    pulverization    "f 

itus   a-   distinct 

I  rom   the  ■.  .,  limes  commonlj 

\ ipared     with    the 

gravitv    stamp,    it    is   a    highly    finished    m 

i  rivance.     1 

ider,  each  ha\  ing  a   percussn  s 

and  ai ana  for  l I 

in;;  and  discharging  the  ore. 

Osg  Improvements    in    or 

tei  in,  apparatus.     II. 1.15. 
i  paratus   in 

Bltei  'i         I  of  a 

shaped    and    grooved  d    with    Bltei  m; 

medium,    which    are  nnected    to    the 

sucl  ion   header.       These   liii 

in  the  pulp  and  applicati f  vacuum  torn  cylin 

drical    cakes,    which    the    in  are    leat 

liable  to  develop  cracks,  and  therefore  enable  mors 
ted. 


Changes  of  Address. 

Memben  and  Aitociatee  nrr  reqyetted  to  notify 
■  i'\nj     immediately     of     any     change     in 
itherwite  it  u  imttotsiblt  I"  guarantee  th' 
delivi  ri/   > 

should  In    notified  at  once  of  non-receipt  of  Jour- 
nal! and  Notii 

I :        p  I  ■ 

rupine  I  list.,  '  Intario,  '  auada. 

I  i  U   Bill    Mil.         \  M     .  ■  \e-  .1.1.,  I        -      \ 

I  iim. ii  Jiu-li    M  ine,   i  !ra  lelntti       frail 
JAI  K80  ~    \ 

l.i  .iii.M     II.,  in  l'.ll    1..  .    .mi..  Johannesburg 
lie  n  \ss>  -  \  -  i 

Mines,   s.    Kensington,   London,   8.W. 
i:  .        u     Lieut.    R.    Stol 

i  British 
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Proceeding's 

AT 

Ordinary  General  Meeting, 
May  22nd,   1915. 


of    the 
S  -    held    in    tl        :  African 

-    . 

G.  H. 
There 

3 

E .     H . 
•■ 

W.  E. 

I    M 

■I.  ,  s.   i-:. 

riis. 
Me  ( ■  t  i  i 

IKY. 

The  President:    I  ■   fitting 

- 

• 

G  I 

: 

! 

J, 

I 

i:  1      is     h0W     V. 

1 1       s     Farrar.     He  commanded  tht 

I         I  i       cas  a  real  man.  and  the 
community   can    ill   afford   to   lose    him.      I 
a   sincere   vote  of   condolence   with 
Lndv  Farrar  and  family, 


■ 
ling. 


ANNUAL    GENERAL    MEETING     AND    REMOVAL    OF 
OFFICES. 

The  Secretary:  I  would  like 

i    of  i -  '  fad    that  the 

I    on   the 
last  Saturda;  I  2         I  me — will 

be  the  Annui  Members  are  re- 

I 
so  as'l 
I    I 

II    be    rum 
I  micipal     bu  Id  ngs, 
which   adjoin   this    building.      The   entrance 
is  in  De  Vill  •  pposite  tl 

way  <  If 

General  Bcsinj 

■SPECIMEN     "1      -   i]   r     SANDSTONE    FROM 
SAND-FILLING. 

Dr.    W.    A.    Caldecott 

! 

0.  ]  li 

; 

I,    in    the 

lling,   which    Mr.    Powell 

,     :  II 

aot  been 
to 

ition    i 

ently  due  to  the  press 
:  3i  If.   which    ' 

oxidized   iron    -  he   acid 

I 
: 
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■  ii    sand   in  Hie  filled  sto] 
I"'  i  \  en  harder  thai  \  n    i- 

tin's  meeting  i     will   be   presented 

to  Hi.-  Geological  Departmi  nl 
ol  Mines. 

The  President:   I   tl ii   w  ill  1" 

useful  exa  mpl<    of  the  foi 

eonsi  ilidal  ion  nt.      Probably   «  hen 

ii   is  examined  under  the  mici 

thing    inl  ill    I..-    seen    in    I 

the  sand  grains. 

CHUTINEERS     FOB      \\\i    w.     BALLOT. 

The  President:  We  have  to  app  ibil   seru- 

1 
r,  and  I  shall 
he   glad   to  receive   nominations. 

The    following    ivei  ited    and    de- 

clared   appointed    to   act    as   scrutineers    foi 
the  ballot   for  the  annual  elect 
cillors  and  officers  :  — 

Messrs.  A.  Tin, in:'-.  S  Newton,  P.  T 
Morrisby,  E.  \.  Osterloh,  II.  R.  Adam,  F. 
•I.   Pooler. 


NOTES  ON  THE  I'l;  VCTIC  \l.  TESTIXO 
OF   WORKINO    CY  WIMK   SOLUTIONS 

By    Env  Mm  II    Crogm  \\  i  Meml 


nal,   Anril,   1915. 


DISCUSSION. 

Mr.  Edward  H.  Crcghan  \[,  mber)  briefl.v 
pi  i .  h  liich  «  ns  printed  in 
Vpril. 

Mr.   H.   A.   Whitt 
I  should  liki  ;>   hearty  vote 

,  which  will  be  very 
interesting    to    all    practical    workers    who 

lei    -  minal  ii  ns  dealt   n  ith 

l>\   the  author. 

ii  up  by  those  responsi 
ble  is  one  ol  to  outside  criticism, 

•  specially     w  hi  re    experimental    d<  I 
used   in  suppi  ight    for- 

«  aid,  ns   ho  .,. :    it    jg 

hilly  realized  that  il><    subject  ot  analysis  of 
I'    -  Inl i. us  is  not  e> 

ii gh  pracl  ical  ci  nl  fairlj  secure. 

Ii   would  nossibh   be  a  gain,  ns  the  author 

-I>|   in  terms 

in  til.-  latter 

-i   mines  usi    \    1 l<  i     ?  the  hase  for 

alkalinity    records,   but   others  use  the  l«-ss 

convenii    b  l     0     «o  that   there  is  i 

m. Mil    in   tl 


Mr    John  Watson  (Member  nf  Council): 
!  riding    the    vote    ol    thanks    to    .Mr. 

Croghnn,   it   is  ;i   pleasure  to  Ii 

re,  from  the  author,  who  is  a  former 

member  <.i  our  Council.      I  lis  ol.j,  . 

attain    more   uniform    procedur.  1 1  -i    i  . 

is,  and  when 

I   first   joined  the  Society  of  Chemical  In- 

dustry,  we  heard  a  lot.  in  those  days 

uniform   methods  ol  sampling  and   testing 

An  influential  comi  linted  at 

the    Minual  General   Meeting,  held  at   New- 

a  T\  ne,    in    188-J  der   how 

solution! 

of  tli.-   various  local  sections  upon  uniform 

-   and   testing.      I    have 

and  volunn  -  Fi  r  that 

year  an. I  the  following  tin  years;  but  I  haw 

i     i       nil  report  on   the  Bub- 

j<  e< .      I  'li-t  incl  Ij   remember,  however,  that 

many    leading    chemists    were    oppi 

uniform  methods  as  tending  to  cripple  the 

spirit  o|  research.  I  agree  with  Mr.  < 

that   « here  comparat h e  n  -nits  are 

•  ■iil.it.-  ol    luinrs, 

it   i-  desirable  thai  samples  should  be  taken 

properlj    and   tested  as  accurately  i 

ble.     In  Germany  something  was  done,  as 

Mrs.    Lunge  and    Rurter  have   pointed  out 

(see  prefaci    to   1st    Ed     /    -     ilkali-Maken' 

seven  owners 

pute  «  as  appointed 

an. I    Dr.    Lunge    collected    and    sin,-. I    the 

ii. -h  a  manual.    The  result  was 

the   publication  ol   the   Alkali-Makers'   Poc- 

-.lid    edition    ol    which, 

under  the  i  itle  H<tn<h <V.  appear  d  in  189] . 

Mr    lln.  ut  Vol. 

1 1 1    ..I  ;  il  M<  lh  'il.t  ../  Chemical 

Analysis,    bj    Mis     Lunge   and    Keane,    has 
recently    been    publ 

/'/<•/.  ctivc     alka  irn     to     Mr. 

s    paper,     in    defining    terms,    he 
I  think,  ha  -  thi   word  lime 

before  the  word  equivalent,  or  he  mighl 
ha  ve  said,  stated  in  tei  ms  i  il  lime, "  after 
the  \\..r.l  mono-carbonates.  This  is  a  mere 
slip  on  the  author's  part,  as  later  perusal 
p  per  shi 'W s. 
CN  tests. — The  author  shows  t 
differenl  strength  denoted  bj  carrying  the 
titration  to  the  lirst  white,  or  to  the  yellow 
point.     It  was  customary  a  few  yeai 

;   cj .ini.l.    cl  di  siguate  the 

firsl     as  '   1. 1.'   '       and      tin-      s. -.-on. I 

mide."   Clen- 
nell,  in  his  ( 

i  \    w  hich   the 
'  -.  sih  er  and 
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mercury  would  be  -''I  free  and  deti  i  mined. 
My  advice  to  .ill  responsible  for  the  suc- 
cessful running  of  a  cyanide  plant  is  to  pin 
their  faith  to  the  free  cyanide,  indicat  ed  by 
i  he  firsl  permanent  white.  Til  rate  i  \  er  a 
black  surface  and  the  white  opalescence 
will  be  seen  all  the  better.  The  extra  CN 
contained  in  the  total  cyanide  may  be  avail 
able  under  proper  conditions  of  alkalinity, 
etc.,  Imt  a  cyanide  working  solution  is  a 
rery  complex  proposition,  and,  no  doubt,  on 
different  mines  the  combined  CN  is  there 
s  reat  variel  v  of  tonus. 

dive  alkali.— Mr.  McArthur  John- 
ston, in  Rand  Metallurgical  Practice,  p. 
326,  says  no  satisfactory  method  has  yel 
been  introduced  for  the  accurate  determina- 
tion of  this  factor;  on  the  whole,  1  agree 
with  him.  Even  after  having  added  potas- 
sium ferroeyanide,  as  recommended  by 
Green,  the  pink  colour  has  a  way  of  some- 
times returning.  Clenncll  says  this  is  be- 
cause too  little  silver  nitrate  or  too  little 
nide  has  been  added.  These  test  - 
nre  usually  made  by  the  man  on  shift,  and 
i  rule,  has  not  time  to  carry  out  a 
series  of  investigations  into  secondary 
causes. 

The  AutJwr's  conclusions. —  I  cannot  agree 
with  Mr.  Croghan's  suggestion  that  free 
e  inide  in  solutii >ns  should  be  stated  in 
twins  of  CN  (cyanogen),  hut  I  think  that 
commercial  cyanide  should  be  sold  on  its 
contents  of  cyanogen,  and  the  merchant 
should  be  compelled  by  law  to  state  whe- 
e  is  selling  potassium  or  sodium 
cyanide.  Whilst  potassium  cyanide  cannol 
i\  contain  more  than  39"93  cyanogen 
(CN)  by  weight;  sodium  cyanide  on  the 
same    basis    ma\    contain    CN     53'06  li 

is  absurd  that  we  chemists  have  n  iw  to  test 
i    -  i  mple  of  sodium  cyanide  and    state  our 
result    in   terms  of  potassium  ey  anide.     <  In 
the  present  sy  st  em  u  theoret  ica  lly  pui 
pie   o|    sodium    cyanide   mav   contain    CN 
132-85  KCN 

The  recording  ol   protect  i\  e  alkali  as  Oil 

(hydroxyl)  is  suggested   by    the  author.     So 

long  as  lime  is  the  matei  ial  added   to  give 

the  cy  anider  h  is  pr<  itective  alkali,  it     eem 

to  me   most    rational   to   state   that   alkali   ill 

terms  of  lime  (CaO),  although  as  staled  by 

[  1913)    "  Alkaline    properties    are 

identical    with     the     presence    ol     hydroxy  I 

ions."     I'ossibly,  in  the  future,  our  cyanide 

-.    from    the    consulting    metallurgist 

and    reduction   officer   down    to    the    junior 

may    all    have   the    ionic   theory  at 

their  fingei  ends       I    hat   una  by   thai   time, 


the  mam  reef  series  ol  the  \\  itwatersrand 
may  be  about  worked  out. 

Standard  solution,  etc.,  employed. — Mr. 
Croghan  is  out  as  an  advocate  of  uniform 
procedure :  but  1  notice  thai  his  stand  ird 
silver  nitrate  solution  is  just  hall  the 
strength  of  that  employed  in  probably  90  ', 
of  the  Rand  extractor  house*.  Also,  in- 
stead of  working  on  the  usual  100  cc,  he 
takes  only  50  cc.  The  firsl  change  makes 
&  ir  La  eater  accuracy  :  the  sec<  aid  lea\  es  you, 
relatively,  where  you   were  before. 

Mr.  Jas.  Gray,  F.I.C.  (Member  of  Coun- 
cil): Since  the  comprehensive  contribution 
by  G.  \V.  Williams  (this  Journal,  1904,  pp 
288-298,  IllMI'.i)  on  "  The  determination  of 
constants  in  working  cyanide  solutions," 
no  discussion  has  been  initiated  before  the 
Society  on  this  important  branch  ol  the 
gold  industry-,  and  it  was  in  the  hope  of 
finding  some  further  investigations  which 
might  increase  our  knowledge  ol  the  sub- 
ject thai  I  read  Mr.  Croghan's  contribu- 
tion. Unfortunately,  I  have  found  diffi- 
culty in  following  the  author's  remarks,  be- 
cause in  many  instances  the  sentences  ap- 
pear to  be  somewhat   involved. 

Mr.  Croghan  first  draws  attention  to  the 
i  .'.  i  end  points  obsei  ved  in  titral  ing  cyanide 
solutii  n-  with  silver  nitrate,  using  KI  as 
an  indicator,  which  he  terms  the  "  white  " 
and  "yellow"  points,  respectively,  but 
not  until  the  end  of  bis  contribul  ion  do  \\  e 
find  an  opinion  expressed  thai  "  if  the  tree 
cyanide  is  the  factor  to  be  recorded,  then 
all  tests  should  be  only  earned  out  ill  the 
presence  of  potassium  i<  idide  as  indicator  to 
the  firsl   distinct  . ipalesence  "   .   .   .   . 

Williams,    "  Determination    of   Constants 

in   Working   Cyanide   Solutions"   (p.    U2), 

says:    "The   first   opaleseiice    indicates    the 

end-point  '.    and    further    points    out    t hat 

the  presence  ol  calcium  salts  causes  a  pre- 

eipil  at  e     pr>  \  ions    to    the     tl  i pal- 
Mr.  ( In  ighan  does  not    menl  i<  in  a  ny    diffi- 
culty   in    the    determination    ol    protective 

alkali,    although    Williams,    who    carried    out 

amount  of  research  i  m  t  he  subject . 
«  as  ol  i  ipinion  thai  I  he  mel  hi  ids  ol  <  Ireen 
and  ( Jlennell  \\  ere  inaccurate.  The  mel  hod 
given  by  the  author  (appendix)  is  admitted 
by    i  I.  nihil    to    be    inaccurate    in    the    pre 

I  nee  of  zinc,   and    William-  state-   thai    Clen- 

i ii  II "s  method  is  inaccurate  even  when  no 
zinc  i-  pi esenl .  and  also  points  i ml  that 
the  addition  ol  ferroeyanide  when  zinc  is 
present .  all  hough  an  imprcH  i  menl .  also 
fails  ti  ctly  accurate  results. 


I  friea  May  101/ 


THE  THEORY  OF  TUBE  MILLING. 

B\    II     \    \\  urn      Mi  mber  ol  ( '■•unci]!. 


,     it  j  ,1915.) 


SIOX. 

Mr.  H.  A.   Wirt" 

I 

n 

t, 

ot       90 

i  .  ind  I  i  •  I 

I 
,, 

I  I 
mills.     No  compli 

but   tii 

system  the    Into    Mi     (J.    () 

<  i  p      I.".  I  .    in 


1 1     v  t    Mr. 

supplj   results 

bj    Williams  (p.    II  ll. 
I  uld     point    out    thai 

: 

: 

J.     i  adersl  ind  that 

had  a  clos 

lis  which  v.     ild  eon- 
the  i  ots  cited  would 

The   President:  i"ith    Mr: 

< 

1!  I      fl 

I  ;.     I  [t  is 

i  rent     n 

n  -      which      i 

(1  i  in  the  iv]      I  •      hi-.  ' 

i 
I 

i 

i   to. 


- 

will  be 

1 

'  ie  dia- 

hi  id.      H 

- 
ol  available  fall  mai 

ll  s    alter    1  u 

!  ... 

with  me  I 

,11 

I  ■ 

I 
■ 

must   be 
y    be 

i 

I  luit    it 

it    wortl 
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SINKING  -ll  VI  i  8,  \\  1\/.KS  \NM) 
DRIVES 
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.    I'J I  ~i.  i 


Mr.    S.    Nettleton       l/<  uiln  r):    ] 
..nix    rommenl  -  which   hi 
n    this    pap  b.v    Mr. 

Harry  Iv  H  red  to  the 

i  ion    pui  |"  isi  - :    and    tin  probably     iho 


May  1915 


■IV 


Cullen— Safety  Measures  in  the  Use  of  E 


the  arrangement.  I  think 
that,  however,  this  difficulty  is  not  insur- 
mountable. 'I'll'-  arrangemenl  which  I  sug- 
-  been  tried  on  the  Ni  mrse  M  ines. 

v  n  ind  ait  6CW  'it.  in  length  w  us  installed  in 
a    drive    where    the    ventilation    conditions 

vere   very   bad.     There  has   been  consider- 

i'l  ■•     improvement     in     these     conditions, 

though  the  canvas  has  n<  I    been  carried  so 

near  the  face  as  appears   to   be   desirable. 

Fhe   tube   has   not    been   in   use   sufficiently 

mg  to  givi    an  opinion  as  to  its  durability. 

;  'he  shock  from  blasting  does  not  apparent- 
ly damage  the  conduit.  1  found  no  diffi- 
culty in  moving  sections  of  tube  near  box- 

loles  where  blasting  was  necessary.  With 
a   couple  oi   boys   1    tooli  pul    sections   from 
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the  conduit  along  the  drive  and  replaced 
these  sections  in  twenty  minutes.  Prac- 
tically tlif  only  damage  that  has  been  done 
to  the  tube  has  come  from  unexpected 
sources.  Some  of  the  native  trammers  dis- 
covered that  the  canvas  material  might  be 
used  for  wearing  apparel,  and  they  have 
■  •ut  sections  out  and  taken  them  away.  I 
also  found  oil  had  got  on  some  of  the  can- 
vas and  that  the  rats  had  sampled  it. 
These  difficulties  might  be  got  over  l>\  put- 
ting a  broad  arrow  or  i  distin- 
guishing mark  on  the  canvas  and  treat  ing 
it.  with  some  material  that  is  aol   palatable 

rats.      The     installation     of     canvas 

a  the  Nourse  Mum-  is  on  a  drive 
which  follows  the  reef  and  rcely  30 

ft.  in  one  straight  line.     II  would  have  been 

ble  to  put    wooden   la unders   in  this 


drive   without    greal    exp  aditure,    ov 

the  b  snds  and  irregular  section  of  the  drive. 

The    canvas    >• Iui1    appears    to    be    epiite 

satisfactory  for  the  purpose  for  which  it 
was  intended.     ( >n  a  si  raight  drive  it  should 

be    supported    \<\     I ks    al    a    dista  i  i 

aboul  20  ft.  In  going  round  corners  the 
tube  would  require  supports  closer  togethi  r. 
it  has  been  pointed  out  to  me  thai  the 
canvas  arrangement  would  not  be  airtight, 
lint  the  a ir  pressure  in  the  tube  is  so  1< iw 
thai  there  is  \  erj  little  leakage,  and  w  ith 
a  low  pressure  there  is  a  good  delivery  of 
air  at   head  of  the  drh  e. 


THE  USE  OF  SCOOP  DISCHARGES  IX 

TUBE-MILLS. 


By  W.   R.   Dowling   (Past-President). 
'  Printed  in  Joi<  rnal,  March  .   1915.  I 


DISCUSSION. 

The  President:  J  personal!  feel  verj  dis- 
appointed at  the  very  poor  compliment  paid 
Mr.   Dowling  in   thi  of  discussion 

on  Ins  paper.  It  was  a  very  important 
paper  indeed,  and  surely  those  who  have 
similar  experiences  on  other  mines  should 
givi  bhair  experiences  also.  Perhaps  it 
would  be  advisable  to  keep  the  paper  open 
for  another  meeting:  but  the  Council  will 
deal  with  that. 


SAFETY  MEASURES  IN  THE   USE  OF 
EXPLOSIVES. 

By  Wm.  Cullen  (Past-President). 

(Printed  in  Journal,  March,  1915.) 

DISCUSSION. 

Mr.  E.  Pam  (Vice-President):  Mr.  Cul- 
len in  beginning  his  paper  apologises  for 
having  repeated  arguments  which  have  been 
u  ed  al  other  times  in  lectures  under  the 
auspices  of  the  Safety  First  Con  tnitti  e  and 
also  by  himself  before  this  Society.  I  think 
v  i  can  justify  him  at  i mce  loan  i iur  pi >int 
of  view,  as  I  think  we  realise  that  anj  re- 
petit  ion  of  the  important  points  u  Inch  he 
lias  brought  forward  can  onlj  assist  us  in 
further  decrea  I  real  e   fcenl  the  acci- 

dents w  Inch  c\  en  now   ai  Phere 

e  or  i  wo  points  in  Mr.  <  !ullen's  paper 

which   1   would    like   to  discuss   in   del 

most  important  being  that  in  which  he  men- 
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tions  ti  is  opinion  thai  only  a  small  propor- 
tion "i  miners  use  any  mechanical  □ 
ol  fastening  the  Fuse  to  the  primer.  I  en- 
quired ol  two  mine  captains  their  opinion 
<ni  the  matter,  and  they  replied  thai  the 
practice  was  mosl  unusual.  I  am  afraid 
thai  is  true.  In  connection  with  the  N 
clip  Mr.  Cullen   is  possiblj    doing   us  some 

injustice.     I    know    thai    I    I    some  other 

iiiiiie  managers  tried  to  gel  these  as 
soon  as  we  saw  them  al  lasl  year's  Mining 
Exhibition,  and  il  is  onlj  owing  to  the  war 
that  none  have  come  forward  and  thai  we 
have  n"i  been  able  to  trj  them.  ; 
tain  thai  they  will  fulfil  the  purpose  for 
which  thej  are  intended  and  thai  a  very 
large  majoritj  of  the  mines  will  make  use 
of  th  em . 

Detonators.-    Mr.      Cullen     recommends 
No.  8  detonators  in  the  place  ol   No.  6.     I 
I  ussed  this  matter  with 

him  a  boul  a  yeai  I   his  replj   w  as  il 

we   used    Modderfontein   powder    we    could 
use  No.  <i  detonators!   it  we  used  anybodj 

\\  e  - ild  use  No.  8.     He  points  oul 

thai   some  gelatine   is    less    sensitive,    I 

mines  in  our  group  and  several  other  gi 
have   now    given    up    No.   6  detonators,   al- 
t bough   in  .-i   tremendouslj    lai ge  pr< ip  ■• 
nt    cases    the    No.    6    would    be    absolutely 
i  ieut.     The  ci  uj  "I  the  mal  1 1  r,  fn  im  i  iur 
al   of   \  i<  \\ .   is  t  In-  persona]   factor,   and 
i  al  hi  i  il-.    as    •   manager   oi  a    mini     1    am 
bound  in  take  it  from  our  poinl  <>!  vii 
1  he    miner    would    aal  urally    tal  e 
attitude.     We  have  found  that,   in  spite  ot 
erio  md  inspectors  <>f 

mines,  men  will  not  appreciate  thai  w  e  try 
in  keep  the  i  egulal  ii  ins,  n<  it  «  it  li  a  view   to 
i .  lnit  n  it  h  a  \  iew  to  saving 
year,    in  month    I    mighl 

w e    hear    of   aci  ad,    in   1  he 

majoi  ■  ill, -nis.     If 

we  could  only  induce  men  to  attend  n 
ings  "i   tins  description,    or    to    read    this 
r,   there   mighl    I"      ome    pi issibilitj    ol 
their  reallj   appreciating  the  importance  "I 

Mr.  ( 'nil,  u  points  oul  thi   d 
tine  exploding  owing  to  the  heat  of  the  rock 
when  a  man  i    cl    rj   Q|    up  his  round  after 
blasl  inj  his  cul      rhi   new  regulations  slat,- : 

No   in  a  ii    in  i  j    ret  urn   to  Ins   face   w  it  hin 
hali  a  ii  hour  of  bl     tii  It  hinlt  i  hal 

within    thai    half-hour   the    rock    would    be 
sufficient  I  possibility 

jetting  ali-lit  to  or  exploding  the  pow- 
der. 


i  ing  to  the  questii  is  First' ' 

and  the  proposed  circulation  "t  this  paper, 
be  a,l\  isable  li »r  the  Societj  t'> 
approach  Mr.  Cullen  and  ask  him  for  his- 
permission  to  republish  this  paper  in  pam- 
phlet form,  or  to  gel  the  Safety  First  Com- 
mittee t"  il"  so.  ]  published  a 
short  memorandum  by  Mr.  Cullen,  in  which 
he  lays  stress  on  exudation,  charging  <if 
boli  s.  ami  detonation  :  but  it  is  a  very  short 

mdum,  and,    1   do  not    want 
anything    rude,    but    not    particularly   read- 
able.    Whereas,  I  think,  if  tins  papi 
circulated    in    full,    il    might    reach   and   be 

i  many    men   who   have   nevi 

sidered  the  matter  seriously,  and  it  would 
in  that  waj  possibly  averl  certain  accidents 
which  are  qow  occurring.  I  would  like  t-> 
support  the  vote  of  thanks  to  Mr.  Cullen. 
I  am  afraid  it  maj  be  his  last  paper  to  u-< 
for  some  time,  and  1  think  we  should  feel 
part  iculai  I  j  .  rat  ifii  d  I  hat  he  took  the  time, 
at  a  period  when  he  was  jusl  leaving  for 
ll>, in,  and  was  probablj  very  busy,  to  write 
tins  paper  for  our  Sncirty. 

Mr.  J.  D  Marquard  \l,  mbi  r):  I  learned 
from  this  agenda  that  this  evening  was  the 
last  for  tiual  discussion  on  Mr.  Cullen 's 
paper  on  "  Sa  fetj  measun  s  in  the  use  •  il 
explosives,"  and  have  had  no  time  to  pre- 
pare any    ii,,t,  s. 

Mr.   Cullen   says  thai  somi 

ol  the  essential  points  are  not  appreciated, 
thai    is  ,ml\    too   trui        1    agree   with   him 
ident  s   would    be   ol    less    frequent 
occurrence    ii  precautions    were 

taken.  He  hits  the  nail  on  the  head  w hen 
he  states   t bat    a   proportion  <>f  thi  ■ 

le;  I  will  drive  thai  nail 
further  in,  and  say  the  pri  ipoi  I 
high    proportion.      1    again   agree   with   him 
when  he  says  that  the  quality  ol  explosives 
,  ssories   supplied   to  the   market    is 
good.     1  am  doubtful  it  there  i-  much  fur- 
ther room  for  improvement.     He  mentions 
that  by   far  the  most   fruil  ful  cause 
dents    is    drilling    into    unexploded    i 
and  t  la  i  ns  are  gh  en  w  hj    unex- 

ploded  charges   remain,   viz 

ne  to  securely  fasten 
tor  and  fuse  i 
Cut  ,an  Bhots 
1  nsensil  ive  expli  sive. 
(d     Bad  charging  up. 
Damp  ,1,1,  mati  irs. 
Recently    when    I    lectured  on  accidents 

due  to  explosives    i inere,    I    tabulated 

'■',  causes  f< >r  misfires  :  — 
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Causes  of  Misfires. — (1)  Improper  distri- 
bution of  detonating  force  ;(2)  weak  detona- 
tors; (3)  damp  detonators;  (4)  sawdust  in 
detonators;  (5)  grease  in  detonators;  (6) 
working  ends  of  detonators  pointing  wrong 
ways;  (7j  axes  of  detonators  and  charges 
out  of  alignment:  (Mi  detonators  setting 
charges  alight  i  (9)  improper  fixing  of  de- 
tonators to  fuses;  (10)  improper  fixing  of 
detonator  and  fuse  to  primer  cartridge;  (11) 
non-greasing  fuse  and  detonator  for  wet 
holes;  (12)  choking  fuse;  (13)  fuse  damaged 
by  tamping  rod;  (14)  irregular  fuse;  (15) 
deteriorated  luse :  (16)  wet  fuse;  (17) 
hunching  fuses;  (18)  omitting  to  light  fuse; 
(19  bad  quality  of  explosives  used;  (20) 
deteriorated  cartridges  as  primers:  (21)  de- 
teriorated cartridge  in  between  other  cart- 
ridges; (22)  air  cushions  between  cartridges; 
( ■>.">>  tamping  in  between  cartridges;  (24) 
improper  tamping  or  confinement  of 
charges;  (25)  exudation;  (26)  running  fuse 
(so-called);  (27)  improper  and  unscientific 
charging;  (28)  explosives  forced  into  cracks 
after  explosions;  (29)  explosives  burning 
and  smothering  charge:  (30)  cut  outs;  (31) 
insensitive  explosives;  (32)  over-charging); 
improper  cleaning  of  sludge  out  of 
before  charging;  (34)  contraventions  of 
■i  i  og  Regulations;  (35)  disobedience, 
indifference,  carelessness,   etc.,   etc.,  etc. 

Improper  distribution  of  detonating  force. 
— Many  think  that  in  a  fully  charged  hole 
say,  five  cartridges  and  a  primer,  that 
detonator  sets  off  the  primer  first,  it  in 
turn  sets  off  cartridge  No.  1,  No.  1  sets  off 
cartridge  No.  2,  and  so  on  to  the  bottom  of 
the  charge.  That  may  happen,  but  is  not 
usually  the  case.  What  really  happens  is 
that  all  the  cartridges  behave  as  if  they 
formed  one  long  cartridge,  and  the  force  of 
deti  nation  is  conducted  right  through  from 
top  to  bottom  like  a  streak  of  lightning.  The 
same  detonating  force  that  sets  off  the 
primer  sets  off  the  last  cartridge  practically 
at  the  same  instant,  so  that  all  act  in  con- 
junction to  shatter  tin.-  rock.  If  the  whole 
charge  did  not  so  act  simultaneously,  then 
explosives  wovdd  not  be  so  useful.  Thus  it 
will  be  seen  if  the  detonating  force  is  not 
distributed  to  the  bottom  cartridge  how 
th>-  bottom  cartridge  can  remain  intact  and 
a  misfire. 
Weak  ill  tonators. — If  a  No.  6  instead  <  f 
a  No.  8  is  used  the  detonating 
may  not  be  strong  enough  to  reach  the 
bottom  of  a  chargej  one  or  two  carl 
ridges  may  be  left  intact,  against  i 
a  misfire. 


Damp  detonators. — An  experiment  first 
made  in  America  will  explain  this.  A  box 
of  newly  made  Xo.  6  detonators  had  all  the 
sawdust  removed,  and  then  the  detonators 
were  hung  over  a  basin  containing  wet  saw- 
dust, the  open  ends  downwards,  of  course. 
The  evaporated  moisture  from  the  drying 
sawdust  moistened  the  fulminate.  After 
24  hours  six  of  these  detonators  fully  ex- 
ploded six  charges  consisting  of  five  cart- 
ridges of  blasting  gelatine  and  a  primer. 
After  4:8  hours  another  six  detonators  were 
taken,  four  did  the  work  properly,  two  left 
tbe  last  cartridge  in  each  charge  unexplod- 
ed.  After  72  hours  three  left  last  cart- 
ridges uuexploded,  three  left  last  two  cart- 
ridge unexploded.  After  96  hours  two 
partially  exploded  charges,  four  set  charges 
alight.        After  120  hours   with  all  nothing 

happened. 

These  experiments  show  how  misfires  can 
occur  with  damp  detonators.  1  lamp  detona- 
tors also  cause  sett  shots,  improper  explo- 
sions,  gassing,   and  other  complications. 

Sawdust  in  detonators. — If  the  sawdust- 
is  left  in  the  detonator,  the  fuse  sets  the 
sawdust  alight.  There  is  not  enough  oxy- 
gen  tor  the  burning  of  the  sawdust,  it 
smothers  out  before  the  heat  gets  to  the 
fulminate,  result  misfire. 

Grease  in  detonators. — In  connection  with 
wet  holes,  some  miners  dip  the  ends  of 
fuses  into  grease  and  then  fix  them  to  the 
detonators,  instead  of  first  crimping  the  de- 
tonators on  to  the  clean  fuses  and  then 
greasing  the  junctions  with  hard  grease.  \ 
made  about  10  experiments  thus,  and  found 
in  four  cases  detonators  did  not  explode. 

Working  em  Is  of  detonators  pointing 
wrong  ways. — If  the  fulminate  end  is  placed 
pointing  in  the  direction  of  the  wdiole  chargi 
it  will  explode  all  the  cartridges.  This  was 
an  experiment  conducted  by  two  well- 
known  American  engineers.  To  some  ex- 
tent I  verified  it.  Now  it  is  said  that  if  the 
detonator  is  placed  in  the  middle  of  1*2  cart- 
ridges in  line,  the  fulminate  end  will  ex- 
six  and  the  other  end  will  explode 
none.  I  found  that  generally  one  or  two 
cartridges  exploded  on  the  open  end  side 
of  the  detonator  as  well.  In  shaft  sinking 
it  is  common  to  have  the  primer  cartridge 
at  the  bottom  oi  a  lade,  the  open  end  cover- 
ed by  five  cartridges.  Will  all  the  top  cart- 
ridges  explode  of  leave   some   intact'.' 

Some   miners  put   their  primers   in  ordin- 
ary   stoping  holes  upside  down  with  the  de- 
Eoremost,    and    the    fuse    coming 
along  tie-  side  of  the  primer.     After  explo- 
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-  in.  cartridges  may  n  main 
unexploded  in  tl  hole,  for 
the  working  end  ol  I  the 
primer   pointed    towards   thi 

hole.     Result .  misfire. 

Axes    of   tl'  tonators    0 ml    cl arg 
sider      thn 
ing  end  <•* 
'a   cartridge;    (b)   working   end   ol   detoi 

I 
end  of  detonal    r  pi    uting    twaj   fi   ma  cart- 

nator  ran  be  placed 
1  -a  ice  ms  far  aw 
the  same  effeel  on  explosive.     In 

tor  will  doI 
ridge  it  more  than  1  in.  away. 

1    I.  1.  inator  in  a  block  of 
lead,  and  the  shape  of  the  cavity  forn 
like  .-in  in\ erl ed  pear,  the  bo< torn  end  ol  1  he 
shaped   hoi  ice  as   far  away 

from  the  deton:  nd  cm  the 

c\  liiiiliir.il  sides  ol  tin-  detonator. 

1  ments  conclusively  show  that 

■  it  an   exploding  detonator 

-  back  1  ir  fulminate  end  1  >t 
tonator.     To  further  illusl  rati    this,  two 

rows  ■  i    i  -   carti  idgi  s   were   taken,    in  one 
row  tlif  detonator  was  placed  in  the  pi 
cartridge    si  1    1  hat    it s    axis    and    the    ■■•  xi  - 
down  tin-  cent  1  >■  ol  t he  chat  □  one 

lii  1  in    explosion   all   carl  • 

ded.     In  the  other  row  the  detonator 
u as  placed  at    1  ■  ii  1  1  he  p  si1  i< m 

of  the  detonat  ir  in  the  former  line  1  t  cat  t  - 
Fti  -ult .  eight  out  ol    12  carti 

il  no  misfire  is  desir- 
nator  in  line  with  axis 
irge. 
I  a,  1. :. 

■  r  cartridgt       'i'  1    illustrate    how    this 
is   misfires    I    will   give  you   the  result 
•  if  nine  expei  iments    I    carried  nut    pi 
ally,  in. -lit   was  conducted  three 

times.     A!.. iiit   1  ../.  ol  blasting  gelatine  was 
|nit    inn 

charged  with  fuse 
detonators,  and  lit  .  result .  all  expli 
ded. 

hree  were  charged   w  ith   di  ■ 
I    in.  away  from  explosives;  result,  all  ex- 
plosives exploded. 

in   betwei  explosives; 

result .  all  expli  ■  led. 

result .  all  exploded. 

is  ami  explo- 
-  with  claj  tamping  in  between  detona- 


tors ami  exp  suit,  two  fu 

ploded,  one  improperly  explodi  .1. 

1    in.    between  detonators  and 

n  -ult .  two  explod 
s.-t  alight. 

g !    1    iii.    claj    in    between 

led,   and    in   two  only 
tors  exploded. 

■ 

detonat  ded. 

in.    clay    in    between ;    result,    one 
charge  exploded,  and  in  1 
detonators  expli  ided. 

A   miner  once  told  me  he  could 
feel    when    charging    up    it    the    di 
separated    from    the    primer.        I    have    m> 
doubt  one  could,  that   is  il  th<    Ins.-  is  held 
in  the  left   hand  and  charging  stick  in  the 
right.     How  about  the  man  who  only  uses 
thi    tamping  rod  and  tells  his  helper  to  hold 
the  fuse  aside?;  if  that   helper's  hai 
not  advance  at  tin 
ing  stick,  then  the  detonator  sepai 
known  t«.  t b< 

I  said  tn  t he  min 

it    sepai  "  Oli.   yes,   many   times," 

he  said.     J  said  :  "Whal  did  you  do 
II.    said        I   generally  put   my  tamping  in 
then,  and   trust    to   luck   that    the  tamping 
will  force  the  detona 
It  is  tliis  "  trusting  to  liud;  "  that   is 
■  •.is  cause  of  many   misfires,  and  often  re- 
sults in  other  cidents  at  charging 
up  tin 

Choking  fuse. — 1  have  often  crim 
tonators  «.n  to  fuses  very  hard,  and  in  some 

niiil  that  the  di  tonators  did 
plodi    after  lighting   the   fuse;   in  s 
it    was  found  that   the  fuse  aide-spit   just  at 
the  juncl i.>n  oi  the  fuse  and  detona 
•  in.  r  oause  for  mi 

I I  n  gi  I  •  I  Lncontinuity  ol  firing  line 

III     Ills,.. 

hi  h  rioratt  d  fusi       >  »ne    thing    T    would 

111.  nt  icii.     and     that     is     that 

keep  their  machine  oil.       oil   L'.-ts   to  the 
powder  core  and  destroys  the  continuity  of 
line. 

Si  in.    mil 
lv  in  shaft-sinking  or  in  winzes  win  1 
is   water),   coil   their  fuses  round   a   floating 
drj .     When 
t he  first  hole  goi is  off  stones  strike  ; 

and    --..1 I    I  lie    1 1  iiiainn 

are  drawn  out 

I'/  I  in  en       C  ill  rnlih 

( ''ill.  11    has    fully   1  xplaim 
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\    i      is    experiments    in   the   open    air,    and 

it  "2  in.  air  space  in  between  eart- 

-   ofl    11   sufficient   to  an  esl    distribu- 

i  tion. 

ping  iii   between  cartridges.  —  It   iin\ 

be  •  '  interesl  if  i  mention  thai  with  various 

nts   I   found   that   4   in.    solid   rock 

in   between   cartridges  often   passed   on   the 

,   >.\  bereas    t  in.  of  tamping 

;    do  SO. 

1 1>,  proper     tamping     or     confinement     of 

rges. — Tamping   prevents  misfires,   for 
|  .     It  prevents  fuses  being  jerked  out  by 

$sii  in  i  ir  th  ing  rocks. 
I      It    i  urns   a  a   inflammati<  m   int.  i  :     de- 
-  ion. 
i  t  makes  \\  eak  det<  mati  irs  mi  in    i  fifec 
tive,  the   force  is  confini  d. 

li    causes   more   complete   detonation 
plosion,     thus     pre^  enting     m  is  i<  m  - 

It  helps  old  deteriorated  explosh  es. 
i    It  helps  unba  la  tic.  d  sh<  I  -. 
All  these  ni;i\   prevent  a  cartridge  or  two 
ning  behind  in  a  hole. 

lation. — Mr.  Cullen  has  gone  into 
ttion  thoroughly.  I  would  like  to  men- 
one   thing  that   is  often   unconsc slj 

in  magazines   both   above  ami   under- 
id.         Boxes   "!    '■   plosives    are    often 

■  I  tn  stand  mi  end,  with  tin-  result 
tin-    bottom    cartridges   in    the   bottom 

i  gradually  have  nitroglycerine  squeez- 

ed out   by  the  approximate  50  Hi.   pressure 
I        ug  mi  them.     If  cartridges  are  kept  in 
hi  '    lrives  for  some  little  time,  then  nitro- 
ue  -tut  -  ti  i  s«  eat   out . 
/,'   nning   fuse    (so-called) . — There     is    no 
thing       The    theorj    of   tin'   action   <>t 
burning  fuse   i-  against   it.     What   may  be 
en  tur  a  -i  i-called  running  fu  se  is 
Primers  at  bottom  of  holes,  fuse  near 
t    charge   sets    explosives   alight,    tem- 
ture    rises    d i   285c    C.    ami    charge    ex- 
i  in    til--   has  but  ned  do«  o  to  de- 
le smeared  with  blasting 
•  n.'  or  film  ..t   nitroglycerine,   fuse  sets 
i  h    -     alight,  ami   then  there  is  a  quick    Sre 
lim    to  the  detonator. 

■  Short-circuiting  fuses  owing  to  exces- 
:oiling. 

Time    being    wasted    at    lighting    up 
I 

Accidentally  cutting  fuse  too  short. 

■  Bits   of   burning    gelatine    Falling    ini 
from   the   old-fashioned    gelatine   firing 

■  ml  setting  fuse  alight  lower  down. 


Improper  and  unscientific  charging. — 

(a)  <  'lean  out   bore  holes  properlj  . 

i  l>i  See  that   holes  are  coi  reel   gauge  and 
bottom    cartridges    are    against    botton 
holes. 

Do  n-'i   I' ireibly  press  >  c  ra m. 

ul1    Use   g 1,    fresh,    non-exuding   explo- 

si\  es. 

I  '..  not  bunch  cartridges,  i.e.,  pu1    ii 
more  than  one  at  a  time. 

(ti  All  cartridges  must  be  in  direct  eon- 
tact. 

(g)  No  loose  detonators  must  bo  put  in 
betvi een  cartridges. 

■  tamping  must  be  put    in  between 
cart  i  idges. 

Carti  idgi  -  must  not  be  doubled  up  >>r 
l.ii  J, i'ii  acr< :ss  their  short  a  ■■ 

I  lisregard  of  these  and  ot  her  [mints  al- 
ready  touched  mi  result  in  misfires. 

Explosives  forced  into  cracks  after  explo- 
sion.— The  force  ot  the  top  cartridges  ex- 
ploding cracks  flu.-  rock  about  that  bottom 
cartridge  «  li ich  does  m >i  expl ide,  and  th. 
same  fori  orces  expl<  isi\  es  In  mi  thai  hot  - 
torn  cartridge  to  ri  1 1  those  cracks.  Drill  into 
mil'  of  tlies,-  cracks  ami  the  result  is  evi- 
dent. 

Explosives  burning  and  charges  In  inn 
smothered. — There  is  enough  oxygen  in  an 
explosive  for  complete  explosion,  lint  ex- 
plosives require  oxygen  to  burn  completely, 
that  is.  oxygen  from  the  air.  In  a  hole  it  is 
confined  behind  tamping,  the  burning  explo- 
sive may  smother  out  before  it  gets  to  a 
temperature  ol  285  ('  (the  exploding  tem- 
perature), thus  unexploded  stick's  may  re- 
main, especially  as  it  is  well  known  that 
even  detonators  can  set  charges  alight. 

Overcharging  often  results  in  probable 
burning  of  charge  ami  ultimate  misfire.  We 
us.-  twice  as  much  explosives  Ihio  per  ton 
of  rock  broken  as  in  Australia,  and  our 
stoping    conditions    are    somewhai     easier; 

there  is  something  to  look  into  for  an  ex- 
planation. 

I     see     .Mr.     (  'llllell  's     point      about      c.  ippi   I 

sheathed  tamping  mils.  Inn  I  think  there 
are  other  considerations  which  outweigh  his 
point.  T  will  just  repeal  whai  1  said  to 
miners  in  m\  lecture.  "This  long  wooden 
r.iil  1  like  besl  as  a  charging  stick,  brass 
ami  copper  rods  are  s< imew  hat  expense i 
ami  a  little  too  heavy.  There  is  no  know- 
ing what  lore  a  powerful  Inili.r  ma\  exei'f 
when  charging  with  one  of  them.  Then  I 
do  not  like  these  ends  ol  this  wooden  rod. 
they  gel  frayed  and  little  hits  of  grh  gei 
there   and   stick   there.      These   little    hits   of 
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grit  are  dangerous.  I  suggest  the  supply  of 
two  copper  caps  for  the  ends  of  this  charg- 
ing rod.  One  cap  1  in.  in  diameter,  trio 
other  1|  in.  in  diameter.     Win'.'    Because: 

(a)  You  will  then  have  nice,  smooth, 
clean  non-gritty  ends. 

(b)  You  cannot  be  tempted  to  pare  down 
the  '  ad  oi  your  charging  rod,  so  that  it  will 
be  able  to  go  into  a  hole  out  oi  gauge. 
Pointed  rods  are  dangerous  to  charge  with. 

(c)  Vou  can  hear  the  ring  .-it  the  bottom 
■  ■I  a  hole  with  either  side  of  the  rod.  and 
know  what  size-  cartridges  are  required.' 

It  has  been  determined  that  uitro-glycer- 
ine  evaporates  at  185  C,  burns  at  217  C., 
and  explodes  at  275  C.  I  got  fuse  from  a 
mine,  I  tested  il  and  found  it  did  not  side- 
spit.  What  1  ilid  notice  was  that  the  walls 
of  the  fuse  were  badly  damaged  and  got 
verj   hot. 

i. n  Three  times  I  laid  a  bit  of  burning 
fuse  alongside  a  cartridge  oi  blasting  gela- 
tine, and  found  in  all  three  cases  the  papers 
it  the  cartridges  were  slightly  scorched. 

(h)  The  same  experiments  were  tried  with 
the  fuse  pressed  hard  against  the  cartridges 
and  again  only  the  papers  were  scorched. 

(c)  1  thru  took  the  papers  off  the  cart- 
ridges, leaving  the  explosives  bare.  It  was 
found  that  out  oi  si\  experiments  when  the 
burning  fuses  were  not  pressed  against  the 
bare  explosives,  the  explosive  got  alight  only 
oner.  Undei  pressure;  however,  the  ex- 
plosives got  alight  lour  times  during  six  e.\- 
perimei  ts. 

Follow  me  to  holes  in  the  bottom  oi  a 
shaft,  when  in  iil'ii)  cases  primers  are  put 
in  first.  Bach  cartridge  as  it  is  pressed 
borne  bursts  and  bare  explosive  is  exposed 
t  ■  the  side  ot  t be  bole  and  maj  come  in 
ci intact  with  the  Fusi  .  That  bare  expl< isive 
will  start  to  burn,  not  from  spitting  fuse, 
hut  from  the  beat  coming  through  the  walls 
..I  the  burning  fuse. 

\t  one  time  I  fancied  the  idet  Ihi 
primi  r  at  the  bottom ;  t  bese  experiments 
M.i  ve  ta  ught  me  mj  idi  a  »  as  w  ron^.  E.\  ■ 
mci    ti  aches. 

Mr.  R.  A.  Barry  (Mem ber  of  Council): 
The  ground  has  been  so  well  covered  by  Mr. 
Cullen  and  those  who  have  followed  him 
that  I  Fi  ir  l  can  hardly  hope  to  find  any 
nd  I  trust  repetition  will  be 
pardoned. 

Whilst  I  suppose  there  is  always  n 
improvement   in  the  quality  ot  mat. rials — 
explosives,  fuses,  detonators,  and  such  like 


— and  whilst  difficulty  and  divergence  of 
opinion  will  always  exist  as  to  how  far  it  is 
wise  to  reduce  the  prices  paid  for  such 
stores — (the  decision  as  to  where  tl 
economic  line  lies) — yet  I  think  on  the 
whole  we  are  pretty  well  served  hen 
with  regard  to  quality  <>t  stores  in  connec- 
tion with  blasting  operations.  Occasionally 
we  conic  across  bad  samples  of  gelatine  or 
geligniti — and  we  may  have  some  faults  to 
find  with  a  consignment  ot  fuse;  even 
detonators  arc  not  always  beyond  the. 
range  of  criticism,  yet  1  see  but  lit- 
tle real  margin  for  improvement  In 
these  directions,  as  far  as  quality 
goes.  A  manager  of  a  mine  always 
hop,  s  to  live  to  see  prices  reduced  without 
any  tall  iii  quality,  but  then  it  he  were  not 
an  optimist  he  could  never  hope  to  manage 

a    mine   and    retain    his    reason,      Where    the 
big  margin   for  improvement  does   - 
in,    to  lie  is  in  the  nun  who  have  to  handle 
this  stutt  daily,  and  in  their  methods.     We 
are  probably   worse  supplied  today  on  this 
Held  with  a  sufficient  number  oi  realhj  com- 
petent, skilled  and  careful  miners  that 
we  have  been.     Good  men  exist,  but  there 
an    not  enough  to  go  round-  one  sees 
everj  direction.     The  marvel  is  not  that  we 

fail      to      d0      lliole      t0      ledllce      accidents,      hilt 

that  we  ha\ ,■  succeedi  d  as  « ,-ll  as  w . 

( If  course,  we  must  go  i  »n  t  rj  ing  wit  I 

as  we  find  them,  but   to  my  mind  our  big 

ijjitrt  should  be  bent  on  the  attempt 

prove   not    the   material   which   we 

blasting  operations,   so  much   as   ill,     , 
material  that   conducts  the  operation.-,. 

( in,    constantly  finds  men  Btj  ling 
selves  miners  who  have  been  underground 
but   a    lew    mont  bs  at    most .        Th< 
never  had  any  real  teaching  in  mining,    ind 
have    fallen    into  the   verj    worst    hal 

all     sorts    ol     'in  eel  lolls.        The     J  .,  . 

blasting   certificate   imbues   them   with   the 

idea   that   they  arc      '  taught .  They 

do  not  know  or  drea m  oi  the 

daily    incur,    and    tone   others    to    incur.      If 
i bej  are  criticised  thej  leave  the  mine    lobs 
are  plentiful  all  alone   the   Reei   for 
ground  men. 

Familiarity .  it  is  said,  breeds  cont 
and   so   it    does,   and    it    is  often   contempt 

Which     leads    a     man     to    Use    in 

detonator  ,..r  to  sit  on  the  bridle  of  thi 

but      w  hat     shall     We     s.. 

Ignorance  surrounds  3tou  with  dang,  I 

though    "  tools    may    rush    in 
happens    th.it    tiny    rush    in,    or   send    other 
rushing  in,  t,  i  their  di  struct  ion. 
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Of  course,  not  1  of  the  gangers  ever  tie 
their  detonators  to  the  primer — many  cheer- 
fully break  sticks  of  gelatine  and  inn  the 
detonators  into  them,  some  will  vigorously 
force  the  explosive  when  it  shows  any  ten- 
dency t<>  jamb  in  the  hole,  misuse  their 
fuses,  anil  take  a  hundred  ami  one  unneces- 
sary risks.  The  biting  oi  detonators  on  to 
the  fuse  is  perhaps  less  common  than  il 
used  to  be-  but  even  to-day  it  is  by  no 
means  a  rare  performance. 

Blasting  accidents  are  numerous,  as  has 
been  stated.  The  cure  lies  not  so  much  in 
improving  the  supplies  as  in  improving  the 
■men.  What  we  want  is  a  better  supply  of 
steady  underground  men.  less  shifting  from 
mine  to  mine,  a  habit  which  is  as  had  as 
ever  it  was;  and  a  longer  period  of  training. 
Much  of  the  trouble  really  lies  at  the  door 
-"t  miners'  phthisis.  Miners  have  ceased  to 
come  to  this  field  from  oversea  in  apprecia- 
ble numbers  and,  as  a  rule,  men  born  in 
this  country  only  take  up  mining  when  they 
find  themselves  with  their  back  to  the  wall 
and  the  wolf  at  the  door.  The  fact  that 
silicosis  has  laid  so  many  underground  men 
low   is  so   widely   known   and  dreaded   that, 

lespite  successful  efforts  to  improve  the 
position,  many  men  regard  underground 
employment  as  the  resort  of  the  desperate. 
I'iiis   is   bound   to  have  a    very  far-reaching 

ffi  -t  upon  everything  underground,  and 
eially  on  the  incidence  of  accidents. 
When  one  thinks  of  the  enormous  force  of 
unskilled  and  utterly  untutored  workmen 
employed  underground,  who  are  absolutely 
in  the  hands  of  those  immediately  in  cl 
of  them,  it  makes  one  tremble  at  the  trend 

t  affairs  as  tar  as  skilled  supervision  goes. 
If  we  remember  that  to-day  the  natives  are 
being  trained  by  white  men  who  are  often 
far  from  careful,  and  that  the  tendency 
amongst  the  miners  themselves  is  to  put 
more  and  more  responsibility  and  work  on 
the  native,  we  will  see  how  important  it  is 
to  make  an  effort  to  prevent  bad  and  care- 
less practices  from  becoming  a   habit. 

The  remarks  that  have  been  made  with 
regard  to  the  practice  of  recharging  holes 
which  have  failed  to  break'  at  the  first  blast, 

.md  often  recharging  them  whilst  tiny  are 

still  hot,   show  once  more  how  difficult,   if 

not    impossible,    supervision    is    at    blasting 

e,  and  what  extraordinary  risks  men  will 

Recent     Mining    Regulations     have    laid 

■  .11  a  careful  procedure  when  the  practice 

-  followed  of   returning  to  bla&f  the  round 

fter  the  cut  lias  been  blasted,  Imt  all  the 


evidence  we  have  shows  so  clearly  how  diffi- 
cult it  is  to  ensure  the  faithful  observance 
of  necessary  precautions!  that  one  can  only 
hope  that  every  effort  will  be  made  to  avoid 
the  cut  and  round  system  entirely.  It  can- 
not help  us  in  our  fight  against  silicosis  or 
against  accidents  to  practice  a  system  so 
open   to   such    serious   abuses. 

With  regard  to  alleged  "  running  fuses 
one  frequently  hears  wild  statements  :  boul 
accidents  arising  from  "running  fuses," 
and  though  the  possibility  of  such  an  occur- 
rence cannot  be  absolutely  refuted,  yei  I 
have  never  met  with  really  clear  evidence 
that  the  fuse  has  been  to  blame  in  such  a 
way,  and  in  many  cases  where  such  all 
accusation  has  been  made,  it  has  subse- 
quently been  disproved  when  (ill  the  evi- 
dence  has   been   carefully   gone    into. 

Quite  recently  a  blasting  accident  occurred 
in  an  incline  shaft  which  1  am  sinking.  It 
is  a  big  shaft  8-">  ft.  wide.  Some  32  holes 
were  being  blasted.  The  first  hole  lit.  went 
off  before  the  firing  party  had  left  the  face, 
and  the  ganger  at  once  declared  that  the 
fuse  had  "  run  ".  Exact  proof  of  the  cause 
of  such  an  accident  is  practically  unobtain- 
able, but  fortunately,  as  no  one  was  killed, 
1  was  able  to  collect  enough  evidence  to 
show  that  there  were  other  factors — care- 
lessness in  charging  up  and  in  firing,  which 
were  far  more  likely  to  be  the  real  cause  of 
the  trouble;  and  in  all  similar  cases  within 
my  experience  I  have  found  the  same  thing 
— a  fuse  may  delay  or  go  right  out,  it  may 
even  exceed  its  proper  rate  of  burning,  but 
one  'Mil  scarceh  see  'n>>\\~  it  can  do  so  to 
such  an  extent  that  it  could  set  the  charge 
off  considerably   before   its  proper  time,  at 

any  late  where  a  good  class  of  fuse  is  used, 
unless  there  were  other  causes  at  work,  such 
as  exudation  from  the  explosive  when 
charging  up. 

"  Cheesa  "  or  firing  sticks  in  general  use 
to-day  are  capable  of  much  improvement, 
and  many  of  us  will  await  with  interest  the 
advent    of    the    perfect    article    which    Mr. 

(  Sullen    refers    tl  '. 

The  red  wrapping  of  explosive  cartridges 

lias  been  found  useful  at  times  in  practice 
in  rendering  a  loose  cartridge  lying  amidst 
broken  rode  more  easily  distinguishable; 
whilst  the  Modderfontein  Factory's  scheme 
of  providing  cartridges  of  a  smaller  diameter 
lor  the  bottom  ol  boles  is  most  distinctly  a 
gi  od  move. 

Stale    fuse,    stale    explosive,    or    stab'    de- 
tonators  undoubtedly   tend   to   increase   the 
■  .1  accidents)  the  obvious  remedy  of 
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up    I,,  fore    freshly    arrived    stock    is 

rimping 
pliei-s  are  ofti  a  badl^  '"1  submit 

nples.     No.    I 

which  is  ap  -     the 

- 
are    both    better   articles,    and   attention    to 
is  well  worth  the  wh 

i,     oi 

i  of  j  I  think  tl 

reliable   rate  oi    burning  oi   the   Eu 
■    important,  as  much  l<  ss  difference  i" 
th  of  fuses  wh<  n   thi 

of   burning   can    be   relied   upon,   and    I 

from 
"  cul  i  Mil  "  hi^-'  s. 

I 
well    be   exercised    in  fuse 

undi  i  i  in  i  he  ni  - 

■ 
sorts. 

I 
usage   to   fuse 
tion. 

Nativt  '  ■  which 

is  fairly  pr<  ralent,  ol  s llowing  natives  to  'I" 

i    i       iii    firing    developmenl     ends 

where  the  white  man  can  easily  fire  all  his 

\    native   is    verj    apl    to   lighl 

-  in  the  wrong  sequence,  and  this  causes 

misfires  from  cut-outs.     Where  the  ganger 

imM    have    assistance    from    natives,    care 

given 
work    where    he    can    Ii  make 

/,'/  moving  I  i  ecenl  ly 

fullj     adm 
Kegulatio  i 

i    ill.  \    were   thus  able   to 
;plosivu    illl 
the   hole  and   tl 

Slllls  I 

Mal-practii 
primer  in  the  middli 
the  hole  and   the  usi  i  ■_■   between 

cartridges  i i n,  and  should 

be  disc n    in  favour 

Ii  nt    is 

much  more  far  reaching  and  harmful  than 
slightly    increased    efficiency     can 
and  I  do  tint  myself  I"  lievi 
the    claim    ol    impn  <\  cd    •  Hici<  ncj    can    be 
realh  proved. 


<  )t  all  the  possible  and  pn 

nts   from   ■  fr:   Cullen 

I  think  the  n 
g 

Mr.   E    C.  J.  Meyer     M 
with  great  interi  -  1  Mr.  Culli 

paper  on  "  Safety   Measures   in  tl 
Explosives  "  in  the  March   numbi 

me  importan 
[wis  Mr.  I 

that   tlu-   quality  ol   explosive   supplied 
i.  not  onl\ 
ncerned,    i 
safety  in  the  handling. 

I    quiti     agi    i     «illi    him    that    the    n 

mator  and 
to  pt 

pie  matter,  and  I  wish  to  support  Mr.  Cul- 
len's   efforts    in   getting   all   meu 
w  itli    mining    to    realize   the    impi  1 1 
tl,i-    i 

bi    ii 

detonator   to    Eus  i    prolific   s 

;mall  i^'iiit   n 
■  ie  accidenl 
As 
iiiinn  tld  be  settled  oi  ■ 

all   l>\    making    the    bottom    eartt 
primer  and  firing   it   by  an  electric  d<  I 
tor  ".    1  am  afraid  that  thai 
wish  to  be  fulfilled   ii 
thai   there  is  any  doul 

uess,   but  "ii  account   of  tl"'  practical  ilirfi- 
i-ult  ies  t"  1"   overcome. 

s/iof*. — I  have  had  the  fortui 

rs   cut    "nt    by    I 

by  other  shots,   but 
:il».i  h\   the  concussion  caused  by  the  explo- 

I    In  ill  -       \   bench  with 
holes  d   up 

in  the  usual  wa\ .  but  onlj    V 
ignited,  and  30  minutes  after  the  expli 
the    bench    was  mined.       To 

i    i"iinil   that    the   primi 
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S  i.   3  hole   was  missing,  and  on   searching 
tl      footwall  oi  the  stope  I  found  the  primer 
with   the  detonator    and    fuse    intact,    the 
b   rrel    of   the    hole    not    having    been    dam- 
as   '1   at    all.        This    pr<  >\  es   that    a    certain 
:     hi     compression     in    the   rock    had 
t     en   place,    which   was   sufficieni    to   force 
primer   and    tamping   ou1    of   the   hole, 
in  the  same  \\  aj  as  paste  is  squeefci   I 
ol  a  tube. 
\  n.  ii  In  r  pi  lint   I  sin  mid  like  to  gmpha  sise 
is  thai    1   would  strongly  advocate  the  more 
fi     [uenl    use    oi    No.    8   detonators    to   pre- 
vent  the   incomplete  detonation  oi    insensi 
•     isives.      In   my  experience    I    ha  \  e 
found  thai   the  extra   eosi   of  No.  8  detona- 
i    f  -  n  as  in  manj   ins!  ances  more  t  han  eom- 
p  nsated  for  l>\    t he  increased  efficiency   gi it 
b,    the  beti  er  deb  mai  i<  m  of  the  charge. 

charging. —  A  periodical  examination 
-iii.t  bosses  of  .-ill  charging  sticks  used  is 
rec  immended,  so  as  to  pre^  ent  the  use  of 
sticks  which  have  been  worn  too  thin  at 
thi  end,  as  air  gaps  in  a  charge  are  easily 
ii-  tde  by  using  a  stick  which  is  too  pointed 
in  conclusion,  I  mighl  saj  thai  I  think 
fch  valuable  information  contained  in  the 
!'  per  warrants  it  being  printed  in  pamphlet 
form  and  distributed  among  the  mines  on 
thi    Reel 

Mr.    W.    Waters    (Associate):     Remarks 
•  ■     been    made    1  his    e\ ening    re    the    .ill 
round    use   of   \'.>.    8  detonators,   the   infer- 
ring that  a  No.  8  detonator  will  prove 
efficacious   than   a    No.   6   in   reducing 
tii  '  possibility  of  unexploded  cartridges  be- 
ing  found   hi  si  ickets  oi  hi  >les  a  fter  blasting, 
uestion    is    often    asked    whether    a 
p     ner  of  lig-dyn    i  ir  ' '  stra  ighi  <1\  uamite  ", 
ther  a  No.  6  or  No.  8  detonab  >r,  when 
used   in   conjunction    with   blasting   gelatine 
i  i       gelignil  e,   would   ni  it   pn  ive   even    m<  ire 
in  the  desired  direction  than  a  No. 

B     leti  mator   al As   T    understand    that 

rec  nt   experiments  ha \ e  been  made  al   the 
mis      I  leep      M  ine      v,  ith      lig-dyn. 

| is--  I  should  like  to  nslc  Mr.    Pam,  as 

1 1   uera  I   Ma  nager  of  that  mine,  whether  he 
can   throw   any   light    on    this   subject.      The 
1"    ni     is    important ,    and    I    think    n     w i  iuld 
vise  to  ha  \  e  it   recorded  in  this  discus- 
Mr.   E.  Pam  i  Vict  -Presidt  ill ,  ■   I    cannoi 
saj    T  can  give  you  any  definite  information 
I'.iint .  but  I  maj  mentii  m  that .  some 
four  or  five  months  ago,  Mr.  Quinan  asked 
several  ol   the   managers   as   well   as  other 
mining  men,   to  come  oui    to   Modder   B., 
ri     he    demonstrated,    or   attempted    to 
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demonstrate,  the  advantagi  -  oi  using  oni 
ni  these  dynamite  primers.  The  firsi  experi- 
ment which  he  did  was  an  attempt  to  provi 
the  increased  deb  inal  ing  pi  >«  er  i  i  lig-dyna- 
mite  i  hrough  an  air  gap.  He  placi  d  an 
ordinary  primer  cartridgi  oi  gi  Lai  ine  with 
the  detonator  and  fuse  on  a  board  hung  on 
a  \\  ire :  al  a  distance  from  this  he  placed 
another  cartridge  of  gelatine,  and  continued 
experimenting,  bringing  the  one  cartridge 
gradually  uear<  r  to  the  other  until  the  ex- 
plosion nt  the  firsi  was  successful  in  explod- 
ing the  second  cartridge.      I  have  n tes 

on  this  subject,  but,  from  memory,  I  thin! 
this  actuallj  took  place  when  the  r.iv\  ridgi  - 
were  aboul  3  in.  apart.  He  In  n  put  in 
front  of  the  first  cartridge  another  carl 
ridgi  <  i  lig-dynamite  as  a  primer,  and  e> 
perimented  again,  igain  speaking  from 
men  ry,  1  think  the  distance  at  which  this 
cartridge  exploded  the  second  one  was 
something  in  the  neighbourhood  ol  1">  in. 
I  would  like  to  make  it  quite  clear  that  I 
am  speaking  from  memorj  .  This  was  a 
very  successful  experiment:  but  did  nol 
prove  much,  because  the  conditions  under- 
ground would  lie  quite  different.  Mr. 
Quinan  then  proceeded  to  demonstrate  h\ 
digging  a  trench  in  the  slimes  dam, — the 
trench  was  jusl  sufficiently  wide  to  put  in 
the  ordinary  cartridges  ol  gelatine,  \\  hich  hi 

placed    iii    Li \er   a    length,    I    think,   of 

aboul    L0   ti . ,    using    i rdina  i  j     gelal  irn 

cartridge  as  primer.  The  second  experi 
meiit  was  a  similar  trench,  excepting  that 
he  used  a  primer  of  lig-dynamite.  After 
blasting  the  first  time  Mr.  Quinan  expected 
that  the  excavation  at  the  primer  end 
would  ge  considerably  greater  than  that  at 
the  far  end  of  the  hole.    On  the  oilier  hand, 

when  he  used  the  special  primer  his  con- 
tention was  that  he  would  gel  a  parallel 
trench.  I'lif  irl  unal  elj  .  in  pracl  ice  I  In 
trenches  were  similar.  We  were  told,  how- 
ever, that  several  other  experiments  had 
actually  proved  this  particular  point.  We 
have  since  tried  soi ixperiments  under- 
ground, hut  so  far  there  is  do  positive  in- 
formation as  to  the  advantage  ..I  this 
primer.  The  difficulty  of  pro\  ni^  mn  thing 
is  i il.\  I . .us,  because  in  9,999  cases  oui  i >i 
10,000  the  ordinary  primer  answers  its  pur- 
pose perteclh  well.  I  am  afraid  it  could 
only  be  by  laboratory  experiments  tin 
could  prove  or  disprove  the  advantages 
claimed,  and  if  Mr.  Cullen  will  make  somi 
experiments  and  can  assisl  us,  I  am  sun 
we  w  ill  all  he  \ er\  interesl ed. 
The    meet  ine    thru   terminal.  .1 
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PERSISTENCE  OF  ORE  IN   ]>EPTH. 


By  T.  A.  Rkkabd,  M. Inst. MM. 


(Printed   in   Journal,   December,    1914- 
Junuary,  1916 


Discus*iot(  I,,/,,,-,  the  Institution  of  Mining  and 

Metallurgy,  Lotidon. 
Bulletin  Not,  l .','  and  1  .'s  (abridged). 


Mr  J.  Douglas  Hay:  The  President  on 
17th  I  lecember  said,  '  The  falling  off  in  grade 
when  the  development  of  a  mine-  proceeded 
from  the  one  zone  into  the  other  was  too 
much  a  matter  of  common  exeprience  to  be 
i  subject  for  useful  discussion."  Can  this 
point  be  ignored  when  the  converse  is  known 
i"  have  occurred,  where  a  mine  has  passed 
through  a  rich  zoni  and  another  is  discovered 
lower  dow  n.  and  yet  a  still  richer  one  at  a 
greater  depth,  after  having  passed  through 
comparatively  barren  ground  in  the  interval  ? 
The  theorj  of  deposition  bj  ascending  ther- 
mal waters  is  sn  vaunc,  thai  for  all  practical 
purposes  it  can  be  ignored,  as  it  is  impossi- 
ble even  to  speculate  as  to  the  conditions  of 
temperature  and  pressure  during  deposition. 

In  all  quartz  mines  the  values  are  irregu- 
lar, and  vary  in  the  different  levels,  ft 
would  be  most  unsafe  to  base  one's  estimates 
alues  ol  anj  one  mine  '>n  what  bas 
occurred  at  ani  i  ther  nun,',  even  on  t lie 
lini  "i  reef.  That  all  nunc  have  cer- 
tain paj  shoots,  and  that  these  paj   sh 

i  ci  nti dow  n  indefinitely .  is  univer- 

recognized  and  admitted.  The  quest  ion 
is,  what  are  the  chances  of  striking  payable 
ore,  at  horizons  lower  than  that  at  which  the 
mine  happens  to  be  working?  The  only 
means  of  ascertaining  this  is  bj  further  sink- 
ing. No  amount  oi  theorizing  will  ever  t.'ll 
ns  more  \\  hen  there  are  sufficient  ej  an 
pli  s  to  follow,  more  can  be  said  on  the  sub- 
ject. 

Mr.    Henry    C.    Jenkins:  '  Persistence  of 
i  ire  in  I  >.  | .t  li  '  nppi  arg  to  be  rat  her  a    . 
tion     I  than    if  mining  profits 

hence   I  online  m\  remarks  strictlj   to  the 
quest  ion  as  to  \\  hether  there  is  yel 

established  variation  in  the  assay  of 
the  metal-yielding  constituents  ot  the  rocks 
i  hat  are  mined  for  tin  m,  and  whether  that 
variation  can  be  directly  associated  with  the 
depth  From  the  surface  from  which  they 
have  bei  n  obtained— and  with  no  other 
factor. 

\  discussion  sn  limited  would  at  once  dis- 
miss  all   questii  ns   ot    the    pr  ifitablem 


the  operations  and  must  eliminate  from 
consideration  any  general  conclusion  based 
on  the  closure  of  mines  with  increasing 

•    depth,   and  only    admit   such  eases   as 

deuce  one  way  or  tin-  other,  where  it  can  be 
shown  that  adequate  prospection  at  dim-rent 
levels  in  one  particular  one  had  establ 
Si  1 1 ii ■  rule  for  that    mine,   locality 
occurrence. 

II ne  fact  dependent   upon  depth  that 

is  brought  "tit  b\  a  careful  study  ,,f  the  a 
values  of  mineral  taken  from  different  depths 
in  any  one  mine  is.  that  there  is  the  often 
considerable  disturbance  ol  value  which  we 
term  '  surface  concentration  '  usually  show- 
ing itselt  as  .-in  enrichment  i if  si ime  mil  i 
near  to  the  surface,  and  a  manifest  lea 
with  subsequent  precipitation  of  other  min- 
erals below  the  leached  zone.    This  is  so  well 
known  now  ami  lias  been  so  closelj  studied 
that  we  all  agree  about  it.     But  beyond  this 
fact,  and  i  liminating  its  influence  and  ta 

such   exact    data   that    we   have  yet   oil, 

we  surely  cannot  assert  yet  that  within 

n  ell  i  i  ;  he  appliances  and  methi  <ls  i 

da\    the   metallic  values  decrease  with  the 

depth  :is  swell,  when  w e  have  such  a  notable 

and   clear   case    as    the    St.    John    del    I,'. 

i  la-  contrary  — or  w  here  we  have  so  much  evi- 
dence that  each  side  claims  as  its  own.  with- 
out clear-cut  evidence  to  the  contrary. 

As  BOOH  as  we  leave  OUr  practical  data  ami 

step  mto  deduct i'  ii  w e    are    at    present 
dangerous  ground,  even  if  we  are  pre] 

to   admit    that    some    minerals    show     a     ten- 
dency   to   pass   downwards    from   the   surl 
and    that    others    L-|\,.    ,,s    even     reason    why 

the\  should  l>e  consider,  ,1  to  i"  di  rived  from 
great  depths;  so  that  although  it  is  true  that 

many    mines  ha\  I  ir  graves  '  ill  the 

deep,1   and   s, ,  man\    have   been   successful 

only  in  the  zones  ot  surface  enrichment  r 
oi  secondary  precipitation,  which  is  after  all 
lint  a  rather  deeper  phase  of  similar  phe- 
nomena i.   yet    f' ,r  all   pracl ical   pur] 

can    onlj     he    sine    of    what    We    can    actually 

so  as  regards  depth. 

Mr    C.    F.  Heathcote:  Tin    di  | 
priman  ore  (ore  unchanged  b\  surfaci 
ditions)  d,|,,nds    iii  varying  chemical  ai 
under     varying     physical     condil 

ns  and   reactions  ot   acids  and  all 
under  variations    of    temperature,    pree 

and  I  i'  '■.   ;  in  e\  ,r\    such  I 

whatever  the  depth  at  which  deposition  I 

place,    there    is    a    focllS    where    the    best 

ditions  prevail,  a  point  or  serii  s  ot  points,    i 

i  s,  ,,,  .  ,  t  |jni  s.      It,,  the  dut\  •  t 


May  1915 


T.   A.    Richard— Persistence   0/   Ore   in   Depth;    Seinetr 


mining  engineer  to  fix  in  each  individual 
case  with  as  close  an  approximation  as  possi- 
ble the  situation  of  such  focus;  as  the  mine 
"workings  approach  it  the  ore  will  improve 
in  value,  as  they  retreat  from  it  impoverish- 
ment will  take  place  both  laterally  and  ver- 
tically.    The   idea  of  '  depth  '  in  mining  is 

•conceived  by  starting  from  the  surface  and 
is  eventually  completed  by  arrival  at  the 
centre  of  the  earth.  As  this  conception  in 
whole  or  part  has  nothing  whatever  to  do 
with  the  position  of  the  focal  centre  of  any 
ore  deposit  it  is  equally  misleading  to  state 

that  as  a  rule  mines  get  poorer  in  depth 
as  to  say  '  mines  improve  in  depth  '.  When 
considering  the  probable  values  of  ore  in  a 
mine,  '  depth  '  should  only  he  applied  in  re- 
lation to  depth  of  focus  of  deposition.  This 
applies  equally  to  those  mines  whose  values 

•  depend  on  secondary  ores  (ores  changed  by 
■surface  conditions).  Such  mines  are  not 
under  discussion,  as  they  are  notably  com- 
paratively shallow;  but  Mr.  Rickard  quotes 

■  some  of  these  as  examples  of  general  im- 
poverishment in  depth.    If  the  original  focus 

•of  deposition  was  at  6,000  to  10,000  ft.,  as 
coal  was  deposited  at  surface  it  may  be  taken 
as  certain  that  some  deposits  extend  to  over 
12,000  ft.  in  vertical  depth  and  values  will 
be  as  good  as  any  yet  found.  This  is  beyond 
the  present  economic  range  of  mining — it  is 
an  academic  discussion  that  is  not  of  im- 
portance. Whether  such  deposits  outcrop 
at  surface  is  another  question;  in  some  ex- 
ceptional cases  where  mineralization  is  wide- 
ly extended  they  undoubtedly  do  so. 

The  number  of  mines  that  have  been  closed 
down  cannot  be  used  as  an  argument  againsl 
persistence  in  depth,  as  a  large  proportion  of 
these  mines  owed  their  value  to  secondary 
enrichment.  From  the  remainder  must  be 
deducted  those  that  failed  from  bad  financial 
management  by  having  insufficient  funds  to 
complete  the  objective,  those  wantonly 
wrecked  by  technical  managers  seeking  for 
dividends  only  during  their  short-term  en- 
gagement by  gutting  the  mine  and  shelving 
developments;  lastly  the  small  low-grade 
mines  must  be  deducted  where  increased 
depth  very  materially  affects  the  cost  per 
ton,  e.g.,  the  maintenance  of  shafts  and  air- 
ways depends  not  upon  tonnage  but  on 
depth,  time  and  situation. 

Mr.  J.  W.  Fairweather:  In  my  opinion  the 

word  '  lateral  '  might  be  used  in  a  more  exact 
Way  than  it  is.  Mr.  Rickard  gives  instances 
where  the  results  from  '  lateral  '  exploration 
have  been  the  means  of  reviving  dying  mines, 


usuallj  usiicating  thai  fresh  orebodies  were 
discovered  at  right  angles  or  obliquely  to  the 
known  orebody,  but,  when  referring  to  the 
North  Star  Mine,  he  evidently  means  an  ex- 
ploration longitudinally  and  not  laterally. 
Why  not  confine  the  use  of  the  word  to  ex- 
ploration at  either  side  of  it '.' 

Mr.  J.  Egerton  Wood:  The  discussion  on 

this  most  interesting' paper  is  rendered  more 
or  less  futile  b\  the  confusion  in  the  use  of 
the  term  '  ore  '.  The  author  uses  the  word 
with  a  meaning  differing  from  that  adopted 
by  perhaps  ninety  per  cent,  of  the  members 
of  tbe  Institution.  In  fact  using  the  author's 
definition,  it  follows  that  there  can  be  no 
'  persistence  in  depth.'  The  deeper  a  mine 
becomes,  if  the  management  has  always 
been  as  economical  as  it  might  have  been, 
the  greater  the  expense  of  working,  and  at 
a  certain  depth  the  material  being  won  is  no 
longer  profitable,  and  ceases  to  be  ore  in  tbe 
author's  sense. 


Review. 


"  Explosives,  Their  Manufacture,  Pro- 
perties, Tests  and  History,"  by  A. 
.Marshall,  P.I.C.,  Chemical  Inspector 
to  the  Indian  Ordnance  Department, 
(  Published  by  J.  &  A.  Churchill.  Lon- 
don. ) 


This  handsome  and  compendious  w<  rk 
(624  pp.j  price  24s.)  is  well  timed.  The 
subject  has  grown  rapidly  since  0.  Gutt- 
man's  time,  and  at  present  is  of  com-,  ,  t 
fundamental  importance:  it  would,  for  ex 
ample,  do  our  journalists  a  heap  oi  loo, I 
to  read  the  chapters  on  "  choice  of  a  nigh- 
explosive  "  and  on  shell-filling,  and  so  per- 
haps save  us  from  some  of  their  sensational 
statements  about   Turpinite   and  TXT. 

Most  of  the  existing  works  on  explosives 
are  weak  on  the  chemical  side,  a  fault  from 
which  the  present  volume  is  refreshingly 
free.  The  illustrations  are  a  feature) 
copious  in  number,  and  unsurpassed  in 
clearness  on   account   of   tin'   use  of   heavj 

paper:    it  is  a  minor  defect  that   the  I |     is 

consequently  too  heavy  for  its  size,  though 
the   author  himself  calls   it    "  moderate  ". 

The    hooks    covers    the    whole    field     (1      I      e 

minor  details  of  the  manufacture  and  use 
oi  explosives)  and  is  very  complete  as  re- 
gards analyses  and  other  statistical  matter 
from  all  parts  oi  the  world.     It,  begins  with 
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and   Abstracts:   Chemistry. 


40  pp.   of  vividly  written   hist    r 
by  a   small   but    sufficient    article  on   blaels 
powder  and  its  ingredients:   then  c<  m 
acids  and  denitration,  leading  to  a  full  (100 
]>]>.>  account   oi   glycerine  and  cellulos 
their  nitration.     Next  come  smokeless-pow- 

lers    and    blasting-explosives    ol    all 
tries  :   tli-'  rema  ining  sect  i<  ins  are  <  m   phj  si- 
cal   properties,    detonation   an. I   accei — ties, 
i  ewi  ii  ks,  ingredients  and  analysis, 

with  some  % I  new  information  on  stabil- 

ity  and  stabilizers.  Appendices  (thermo- 
tables  and  certain  German  railway  rules) 
fi  illov  . 

Tlif  following  mistakes  and  mis-spellings 
have  caughl  the  writer's  eye:  p.  266, 
line) :  |>.  129,  empyrical  (  !) : 
]..  504,  acet-o-toluidide  is  (  1 1  /<  '„H  ,-\H' 
CO'CB  .  whereas  the  formula  given  by  the 
author  is  that  of  toluylacetamide :    stablity 

356),  pyroxylene  (.127),  siliceous  (280), 
fairy!  (175),  and  ramnose  (176)  are  other 
mis-spellings:  in  the  latter  case,  the  sub- 
stance is  classed  both  as  pentose  and 
.   which   is  somewhat   miraculous. 

Another   disfigurement    of    this    excellent 
:  isii  mal  ( lermani  -m,  e.g.,  s  w- 

charinic  and  carbaminic  acids  (pp.    171   and 
504)  and  furfiiran  (p.  266),  the  correct  Eng- 
lish  Inane   saccharic,   carbamic   and   furane. 
In   the    analytical    part    two    curious    i 
iccur  :    ill  "a   pale  si  ilul  ion  of  AmN(  > 
mentioned  as  a  reagent  for  silver  I      "ii  page 
530,  ami  on  ]>.   533  ilc  substance  \i\,  is 
d  t.i  have  "  an  alkaline  reactii >n  and  a 
acid  taste  "  i  ?  aci  id), 
Nitric  acid  from  air  gets  only  eight  lines 

the  author,   di  ;pi1      its      i  tance  I  i 

our  enemy,  an  enemj  who  could  uever,  for 
lack  of  gi  uius,  have  invented  tin  process, 
but  has  e\  idently  plodded  it  ci  un- 

ni.  rcial  success. 

The   writer  would   like   to  Knew   why  the 
anhydride   method   of   CO    a  na  Ij  sis    is 
ribed  to  Weiskopf     p.  32£  I   was 

really   invented   in    France  abi  lit    1898, 
was  used  h\   the  writer  here  in  1902. 

Am  ither  thinj    that     ti 
is  rather  extra*  irdinan    thai   only  t  he 
kinds  of  cellulose  are  still  used  for  nitration, 
giving    great     trouble     in    purificat  ion     and 
never-ending    won  it   st  ibility   after- 

wards   both    to    thi  the 

Inspect  ■'■   Departments  of  all  <  lo\  ei  nn 

i   sureb    a    false   eci  won 
lone  run. 

.1     Moir. 


Notices  and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Auto-Reduction    i\    the    Precipitation    ob 
Metallic  Gold.— "In  the  various  studies  which 
have  been  made  on  the  precipitation  of  gold  from 
solution,  attention  has  been  directed  for  the  most 
part  to  the  action  of  various  reducing  agents  on 
solutions.     The  general  chemical  inactivity  of  gold 
enables  us  to  deposit  the  metal  in  elementary 
by  must  of  the  metals,  the  metallic  sulphides,  ii 
s  ilts,  various  organic  compounds,  and,  in  fact,  in  i lie 
ordinary  sense  of  the   word,   gold   compounds   are 
readily  reduced  to  metal  by  tbe  mildest  ol   red 
agents.     On   the   other   hand,    very  little  attention 
lias  been  directed  to  ibe  precipitation  of  gold  in  t lie 
metallic    condition    by    oxidising    agents.     A    feu- 
isolated  cases  of  the  auto-reduction  of  gold  from  its 
compounds  by  certain  oxidising  agents  have  been 
recorded,  but  the  general  principle  of  the  auto-reduc- 
tion of  gold  compounds  has  not  received  systematic 
study  from  the  standpoint  of  the  deposition  of  gold. 

It  has  been  known  for  a  long  time  that  hydrogen 
peroxide,  when  brought  in  contact  with  oxide  of  gold 
or  oxide  of  silver,  will  reduce  either  of  these  metallic 
oxides  to  metal  ;  water  and  oxygen  being  formed 
simultaneously. 

\ in  )  3H2Os=2Au+3HsO  t  30.,. 
\-.n  Hae  2  \u  Ho  O, 
In  a  similar  manner,  gold  solutions  in  contact  with 
hydrogen  peroxide  yield  metallic  geld,  oxygen  being 
evolved  at  the  same  time.  This  reaction  of  hydrogen 
peroxide  with  geld  compound  takes  place  in  eithei 
acid  or  alkaline  solution.  Sodium  peroxide  and 
sodium  perborate  precipitate  metallic  gold  immedi- 
ately from  geld  solutions.  Barium  peroxide  and 
calcium  peroxide  act  toward  geld  solutions  in  exact  ly 
the  same  way.  precipitating  metallic  geld  at  once. 
These  compounds  are  perhaps  closely  related  to 
hydrogen  peroxide  and,  as  a  consequence,  act 
similarly  toward  geld  solutions.  Osmium  tetroxide, 
or  tbe  so-called  osillic  acid  (Os04),  when  dissolved  in 
water  will  nol  reduce  gold  solutions,  but  when  the 
free  acid  is  neul  ralised,  or  when  the  solution  is  made 
alkaline  with  sodium  hydroxide,  sodium  carbonate, 
or  calcium  carbonate,  metallic  gold  is  precipitated, 
The  higher  oxides  of  nickel  and  cobalt,  prepared  bj 
the  action  of  an  alkaline  hypobromite  oft  solutioi 
nickel  and  cobalt  chloride,  when  brought  in  contact 
with  a  solution  of  geld  which  has  been  rendered 
alkaline,  precipitate tallic  geld. 

Lead   peroxide,  as  well  as  red   lead,  precipitates 

tallic    geld    from    either    neutral    in    alkaline   gold 

solutions.  Ceric  oxide,  prepared  in  the  by d rated 
form  b\  rendering  ceric  chloride  alkaline,  precipitates 
llic  cold  al  once  from  a  gold  solution  which  has 
I a  rendered  alkaline.  The  compounds  of  manga- 
nese   present     interesting    deportment    along    this 

same   general    Ii f  auti Inction,      Manganese 

dioxide,  prepared  by  the  action  of  bromine  on  a 
manganese  acetate  solution,  precipitates  gold  from 
iis  solution  either  under  slightly  acid,  neutral,  oi 
alkaline  conditions.  Potassium  permanganate,  on 
being  allowed  to  stand  for  some  time  with  auric 
chloride,  causes  metallic  gold  to  be  precipitated  along 
with  manganese  dioxide.  The  minerals  pyrolusite, 
wad.  braunite,  and  manganite,  when  brought  in  con- 
i  icl  with  a  gold  -elm  ion,  which  is  cut  her  acid,  alka- 
line, or  i icut  ci  I.  slowly  cause  gold  to  deposit. 

Recently   Brokaw  has  shown  that  manga e salts, 

n-hen  made  alkaline,  or  even  manganese  carbonate 
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will  precipitate  tjold  from  solution.  The  direction 
,.i  the  reaction  between  manganous  -;t.  1 1  -  ami  gold 
chloride  is  considered  l>y  Brokaw  to  be  largely  due 
to  hydrolysis  of  cold  chloride  rotations,  although  the 
equations,  as  given,  show  ilmt  gold  chloride  and 
mangauous  .-alls  react  in  neutral  solution  to  form 
manganese  dioxide  and  metallic  gold.  All  of  tlie 
reactions  recorded  by  Brokaw  have  been  Btndied  and 
corroborated.  Thai  manganese  can  beof  consider- 
able importance  in  the  deposition  of  gold  is  un- 
questionably true,  ami  it-  fnnction  maj  be  that 
which  Brokaw  has  suggested  :  but,  in  addition,  man- 
ganese may  play  i  he  role  of  s  reducing  agent,  acting 

solely  through  auto  reduction. 

Auric  compounds  a-  i-  well  km.un,  are  easily 
reduced  to  bailie  gold,  and,  heme,  can  he  con- 
sidered as  oxidising  agents  and  can,  obviously, 
oxidise  manganous  hydroxide  to  manganese  dioxide. 
1 1  can  therefore  be  considered  thai  the  mutual  preci- 
pitation of  gold  and  manganese  didxide-by  calcite, 
as  cited  by  Brokaw,  i-  simply  the  neutralisation  oi 
the  excess  of  acid,  whereupon  the  oxidation  cf  the 
mangai bj  the  gold  solutions  results  in  the  pre- 
cipitation of  both  mangant lioxide  and  metallic 

gold. 

That   this  i<    the    direction    of    the    reaction    is 

evidenced  bj  the  duplication  of  the  phei enon  by 

replacing  manganese  salts  with  cerium  compounds. 
( '.Tons  hydroxide  precipitates  metallic  gold  in  alka- 
line solution;  the  cerium  being  al  the  same  time 
oxidised  to  cerium  dioxide.  Similarly,  when  a  piece 
of  calcite  is  introduced   into  a  solution  of  cerium 

chloride    and     gold    chloride,     as     the     I acid    is 

neutralised  b\  the  calcium  carbonate  a  deposit  of 
cerium  dioxide  containing  metallic  gold   begins  to 

I n  I  he  calcite. 

The  presence  r»l  gold  in  the  manganese  deposits, 
which  has  been  studied  by  Emmons,  may  be  due  to 
i  lie  fact  that  manganese  is  a  significant  agent  in  the 
superficial  transportation  of  gold  :  hut  such  is  by  no 

ana  necessarily  the  case.    Two  distinctly  different 

kinds  oi  reactions  may  be  going  on.     Ii e  case  a 

chloride  solul  ion,  containing  free  acid,  on  coming  in 
contact  «ith  an  oxidised  manganese  deposit  will 
produce  Free  chlorine,  or  ii-  equivalent.  This 
chlorine  solntion  can  then  dissolve  "old  and  cause 
the  production  oi  a  gold  bearing  manganese  solution, 
winch,  -n  long  asil  contains  considerable  free  acid,  is 
qtiite  permanent;  but,  when  it  comes  in  contact 
with  an]  neutralising  agencj  ,  for  example,  limestone, 
metallic  gold  and  manganese  dioxide  would  be  at 
once  precipitated.  This  accords  with  experiments 
which  have  been  reproduced  in  the  laboratory,  and 

winch  do  not,  as  indicate, I  l,\    Kmnion-,  require  such 

a  reducing  agent  as  ferrous  sulphateoi  otnei  reduc 
in;:  agents  as  indicated  by  Wells,  to  produce  a 
precipitate.     On   the  othei    hand,  the  gold  present 

in  tl anganese  deposits  adjacent   to  other  gold 

deposits  may  he  due  wholly  to  the  fact  that  gold 
solutions  in  contact    with  manganese  dioxide  yield 

metallic    gold,    by   virtue    of    the   principle  of    auto 

reduction  shown  by  other  peroxides  with  gold 
solutions.  The  auto-reduction  ol  gold  solutions  to 
tallic  gold  has  apparently,  thus  far,  not  been  con 

idered    a-    an    important      geological     la.toi     in     the 

secondary  deposition  ol  gold,  but  it  i-  doubtless 
possible  that  in  many  instances  one  can  concieve  ol 

tl tcygen  ol  tin- an  as  being  the  real  agent  which 

causes  t  he  gold  to  be  reduced  in  presence  ol  a  manga- 
nese or  similar  componnd  which  acts  a-  a  catalytic 

agent        \i Lenhbr,  Journal  oj  (he  Ami 
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Tut.  Determination  of  Iridium  in  Platinum 
Iridium  Alloys.—"  in  the  pretence  oi  small  <|uan- 
titics  oi  Kh  the  tendency  of  Ag  cupellation  head-  t.. 
spit  or  vegetate  is  greatly  increased.  Distinct 
suttace  crystallization  of  Hie  Ag  head  is  also  pro- 
duced. Kb  iii  alloy  with  it  may  thus  be  detected. 
Neither  I't  or  It  produce  these  indications.  A", 
cupellation  heads  containing  0"3  Mi  I't,  when 
examined  under  a  low-power  microscope,  show  .<. 
peculiar,  corrugated  structure.     A  similar  appeal 

anee  i-  caused  bj  the  presence  of  I'd.  In  the  pre- 
sence ol  li.  Ag  beads  assume  a  more  spherical  luru 
than  is  usual  with  pine  Ag,  and  Hie  surface  i- 
oovered  with  line-  or  hands,  which  cross  one  another. 
The  presence  of  I't  mask-  the  effect  of  Ir,  and  for  it- 
detection  in  I't  Ir  alloys  it  is  necessary,  after  first 
cupelling  0'05  gm.  of  the  alloy  with  ■_'  gm.  Ag,  to 
part  the  head  in  HjSOa,  to  separate  most  of  the  It 
by  means  of  aqua  regta,  and  to  recupel  the  residue 
with   another  -J  gin.  Ag.      Ir  may  then   he  detected 

unilei  a  low-power  objective.  The  relative  solubili- 
ties oi   i't  and   li   rarj  with  the  composition  of  the 

alloy-,  so  that  simple  digestion  in  ">/,.•'  /••  gia  w  ill  not 
accomplish  the  separation,  hut  can  onlj  he  applied 
alter  separating  the  I't  and  lr  into  distinct  particle-. 

Two  met  hod-  aie  described  :  Cupel  0  25  gm.  of  alloy 
with  I '5  cm.  pure  Ag  and  |u  gm.  assay  I'h.  Finish 
the  cupellation  at  a  high  temperature  to  expel  the 
la-t  traces  oi  I'h.  Clean,  hammer,  anneal  and  roll 
the  button.  Part  in  assay  flasks  with  10  cc  concen- 
trated II, mi,.     Decant  the  \g,.sii,  solution  and  boil 

the  residue   again   with   40  cc.  c tentrated    II  S04 

Decant  and  wa8h  the  residue  twice  with   water  ami 

transfer  to  an  annealing  cup.  Dry  the  Pi  li 
residue,  anneal  at  a  high  temperature  and  weigh. 
An  increase  in  weight  will  he  observ ed,  owing  to  the 
presence  of  small  amounts  of  Ag.  Digest  the  Pt-Ir 
residue  in  10  cc.  dilute  aqua  regia  (HCI  4  volume, 
IINii  1  volume,  III'  In  volumes)  until  action 
ceases,  then  evaporate  to  half  the  original  volume. 

I ant    the   solution    and   again    dige-t    the    residue 

with  5  cc.  dill  Combine  the  solutions, 

dilute  to  25  cc.t  boil  and  filter.  Wash  the  residue, 
which  consists  of  Ir  and  some  AgCI,  with  dilute 
Nll.i  HI,  to  dissolve  tin'  latter.  Then  wash  with  hot 
water,  dry,  ignite  at  a  high  temperature  ami  weigh. 
Evaporate  the  isolation  nearlj  to  dryness 

to  expel   IIN<>  ,  add  a  tew  drop-    HCI,  and   dilute   I. 

.mi  cc.     Precipitate  the  I't  with  pure  Zn  (free  from 

I'h.  etc.  I.  allow   1,,  -land  until  the    Zn    has   dissolved 

and  t  he  i't  precipitated,  Rltei  oil  the  Pt,  wash  with 
dilute  ll\(i  and  hot  water,  dry,  ignite  at  a  high 
temperature,  heat  for  10  minutes  in  atmosphere  ol 
II.  eo,, I  and  weigh.  The  Becond  method  described 
was  published  by  George  Matthey  (Proc.  Roy.  Soc. 
/... „,/..,,,         P.::   1879)]      The  following  results  were 

ol, tamed    1,\     the    lit-l     method:       In    20%     Ir    alloy 
-_'i  i  l'ii     or 'Join     li  was  found  and  79-76     or  79-5:2 
I't.     In-.'.-,     li  alloy  25-20    or  2524      Ir  and  74*68 
.,1  71.. 1,     I't.     With  the  second   method  were  found 

in  -.'ii     Ir  alloy  :  20-60     or20-40     li   and  79-3 

79-60  Pt,  In  28  Ir  alloy,  25-32  or  25  28  hand 
74-52    01  71  B0     P(  "     C.  O.  Bannisti  R  and   I      v 

III    \  KROIl  R  I 

Oct.  20,  1914,  p.  3408.     [J.  G.) 

A    NtH     Mil ;    nil.   DETERMINATION   01 

Xim  in  Alloys  "The  Zn  is  precipitated  accord- 
ins  i"  the  reaction  ZnSO(  Hg(l'NS),.2K(  NS 
Znllji  Ns  .  KjSOj  To  prepare  the  precipitating 
res  gen  I  dissolve  :'!•  gm  Ki'N's  in  200  cc  H90  awl 
-in  in  27  gin.  HgClt  while  diluting  slowly  to  I  litre, 
r'illci     11    not    deal.        Method    III:      Foi     accuiat. 
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determination  prepare  solution  as  for  pyrophosphate 
precipitation.  Not  mora  than  5  free  acid  should 
lie  present.  Nitrons  aeid  should  be  absent.  To  the 
prepared  solution  add  slowly  with  brisk  stirring 
■23  cc.  to  30  cc.  of  reagent  for  each  100  cc.  solution, 
set  aside  for  o—  30  minutes,  stirring  vigorously  at 
intervals  three  or  four  times.  A  satisfactory  bulk  is 
■250  cc.  When  cold,  lilter  through  a  gooch,  wash 
with  rLO  containing  20  cc.  of  the  reagent  per  litre, 
dry  at  100-8  and  weigh.  The  precipitate  contains 
12  lili  Zu  by  weight.  If  preferred,  titrate  with 
AgNO;;  and  KCNS.  Method  (II.):  For  a  less 
accurate  determination  in  brass,  etc.,  dissolve  0o 
gm.  alloy  in  the  least  possible  quantity  EN03,  add 
10  ec.  concentrated  rLSOj,  beat  to  fumes,  cool, 
dilute,  precipitate  t lie  Cu  with  Al,  and  precipitate 
the  Zn  as  before.  Method  I III.  )  :  For  less  accurate 
work  with  Al  alloys  free  from  Co,  dissolve  0'5  gm. 
in  HI  cc.  concentrated  HC1,  filter  if  necessary,  and 
precipitate  as  in  (I.).  Non-interfering  or  very 
slightly  interfering  substances  are  :  salts  of  Pli, 
ll_  ,  Asv,  Sbiii.  Sniv,  Fe,  Al,  Cr,  Ca,  Ba,  St,  M- 
and  small  amounts  of  Xi  ;  and  KCI,  KN(>.,  KCNS, 
NaCl,  NaNOj,  Xa.so4.  AcONa,  NH..C1,  NH4NO., 
Ml,  so4;  AcOH,  HC1,  HN03,  H ,S(  >,,  if  not  over 
10  .  Interfering  substances  are  :  Ilg  -  ,  (  u,  Bi,  Cd, 
A-  .  Co,  Mn  and  large  amounts  of  Xi  which  cause 
high  values.  K„S04,  XH.OAc,  NH4CNS  and  more 
than  In  acid  cause  low  results.  A  series  of  results 
appended  shows  good  agreement  with  the  pyrophos- 
phate method. " — G.  E.  F.  Lundell  and  NaiK.  Bee, 
Tram  Amer.  Inxt.  Metal*.  —  Chemical  Abstracts, 
Oct.  20,  1914,  p.  34(14.     (J.  G.) 

A  Chemically  Resistant  Glass  Lacqueb 
"  Fifteen  gm.  of  pure,  firm  unvulcanized  rubber 
are  treated  with  Kill  cc.  of  carbon  bisulphide,  and 
after  ;i  few  hours  30  gm.  of  white  ceresin,  cut  into 
small  pieces,  and  100  cc.  of  carbon  bisulphide,  are 
added  to  the  homogeneous  mixture.  The  resulting 
lacqfcr  should  be  less  viscid  than  glycerin.  The 
eaned  -lass  vessel  is  rinsed  with  absolute  alcohol, 
drained,  one-third  filled  with  lacquer,  shaken  gently 
round,  and  immediately  drained.  A  smooth,  trans- 
lucent coat  is  thus  obtained,  especially  if  the  pro- 
cess is  modified  by  applying  two  layers  of  a  some- 
what thinner  lacquer  with  an  intermediate  interval 
of  4  to  5  boms.  Carbon  tetrachloride  may  be  sub- 
Btituted  for  carbon  bisulphide  if  the  lacquer  is 
made  thicker  and  applied  hot.  The  protective 
coating  is  very  effective  with  careful  usage  :  a  bottle 
-.  treated  was  filled  with  distilled  water  of  eon- 
dnctivity  2'45  reciprocal  megohms  and  rotated  for 
''■  hours  in  a  thermostat  at  20°  C.  whereby  tie- 
value  rose  only  to  2'98,  whilst  a  similar  unlacquered 
bottle  gave  the  value  580  under  identical  condi- 
tions.— F.  J.  Fox. — .1  mi i a  Soc.  ('In  i".  hid.,  Dec. 
31,   1914,  p.   1215.      (J.   A.    W.i 

Lygosine  :  A  New  Indicator. — Two  mols.  of 
salicylic  aldehyde  and  1  mol.  of  acetone  are  con- 
densed in  alcoholic  solution  bv  means  of  strong 
Caustic  soda.  The  substance  which  separates  is  re- 
erystallized  from  alcohol  and  treated  with  acid, 
when  0-dib.ydroxy-dibenzalacetone  or  tygosine  is 
i  berated.  A  1%  alcoholic  solution  of  this  com- 
pound serves  as  an  indicator.  A  few  drops  added 
!"  an  acid  liquid  gives  a  faint  opalescence,  ami 
with  an  alkaline  liquid  an  orange-red  colour.  The 
indicator  is  as  good  ;i>  phenolphthalein,  even  with 
ammonia. — A.  Ferenez. — Journ.  Soc.  Chem.  /ml.. 
Nov.    1G.    1914,  p.    1075.      (J.    A.    W.| 


.METAl.l.l  RGY. 
Solpho-Cyanides  in  Cyaniding.— "  The  aclion 

of  these  compounds  in  cyanide  work,  judging  from 
the  little  discussion  they  have  received  in  the  tech- 
nical   papers,  has   been    but  slightly  understood   by 

those  engaged  in  ore  treat nt.     The  importance  ol 

this  action  was  not  realized  by  myself  until  about 
three  years  ago,  when  in  attempting  to  work  out  a 
regeneration  process,  now  nearly  perfected,  I  was 
obliged  through  encountering  many  obstacles  to 
realize  that  sulpho-cyanides  were  of  more  import- 
ance than  text-books  and  other  publications  bad  led 
me  to  believe. 

Sulpho-cyanides  aie  to  be  found  in  all  cyanide 
solutions  which  have,  been  in  contact  with  ores  con 
tabling  sulphur,  or  compounds  of  that  element. 
Cyanide  has  but  little  effect  on  sulphur  in  the  cold,  but 
when  sulphur  is  treated  with  warm  cyanide  solutions 
of  appreciable  strength,  a  reaction  occurs  between 
the  two  which  results  in  the  formation  of  a  snlpho- 
cyanide  according  to  the  following  equation  : 
KCN+S=KCNS 
Sulpho-cyanides  are  rarely  formed  during  cyanid- 
ing by  means  of  the  direct  action  of  cyanide  on  free 
sulphur,  but  they  are  readily  formed  through  the 
action  of  cyanide  on  thiosulph'ates  resulting  from  the 
action  of  caustic  alkalis  on  sulphur,  as  is  shown 
by  the  following  : 

6NaOH  +  4S  =  Xa.,S..O..  +  Xa„S  +  H.,0 

Xa^O,  +  KCN  =  Xa„SU:;  -"KCNS 

Sulpho-cyanides    are    also    formed    through     the 

action   of  cyanide  on    electro-negative    or    soluble 

sulphur,    which  results   from   the  decomposition  of 

sulphur  compounds  like  X'a.,S. 

Alkaline  sulphides  do  not  react  directly  with 
cyanide  to  form  sulpho  cyanide.  They  must  first  be 
broken  down  to  soluble  sulphur  before  their  sulphur 
contents  will  react  with  cyanide  to  form  sulpho- 
cyanides,  and  as  solutions  usually  contain  zinc,  and 
possibly  traces  of  lead,  it  i>  doubtful  whether  they 
would  have  a  chance  to  break  down  into  soluble 
sulphur,  and  then  combine  with  the  cyanide  to  form 
sulpho-cyanides,  before  they  would  combine  with 
the  metals  to  form  insoluble  sulphides.  Therefore 
they  do  not  cause  the  formation  of  sulpho-cyanides 
in  cyanide  solutions  to  any  ( siderable  extent- 
Lead  acetate  does  not  prevent  the  formation  of 
sulpho-cyanides  to  any  greater  degree  than  that  due 
to  its  combining  with  alkaline  sulphides,  before  the 
alkaline  sulphides  have  had  a  chance  to  break  down 
to  soluble  sulphur.  A  number  of  tests  which  I 
made  on  Gold  field  Consolidated  ore  show  that  the 
amount  of  sulpho  cyanide  formed  when  lead  acetate 
was  added  at  the  rate  of  II  25  lb.  per  ton  of  ore,  was 
only  2  1001b.  greater  than  that  which  was  formed 
when  1  lb.  of  acetate  per  ton  of  ore  was  used  in 
otberw  ise  parallel  tests. 

Lead  acetate  does  not  precipitate  sulpho  cyanide 
from  solutions  which  have  sufficient  protective  alka 
Unity,  but  it  precipitates  the  sulpho-oyanide  as  lead 
sulpho  cvanide.  I'bii'NS),,  from  solutions  which 
have  no  protective  alkalinity.  The  following  test 
shows  the  action  of  lead  acetate  on  sulpho-cyanides  : 


KCN 
Teat  No.  I.  lb. 

A — Solution  before  adding 

.octal  e 2  38 

1> — Solution    after    adding 

\\  lb.  acetate  per  ton  ..     2'2li 
Test  X".  ■:. 
C — Solution   before  adding 

acetate 1  00 


KINS, 
lb. 

0-984 

n  '.is  | 
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:i     Solution   after    adding 

]  \  Hi.  acetate  pei  ton        0  ut         n milij 

Sulpho-cyanides  of  alkalies,  when  treated  with 
acids,  form  hydro-sulpho-cyanic  acid,  according  t>> 
■  lie  follow  in;.'  equation  : 

2KCNS     II  SOj    2HCNS     K  so, 
Sulpho-cyanic  acid  i*  nun  volatile  in  the  cold,  in 
which  one  respect  it  differs  from  hydrocyanic  acid, 
li  has  ii  greater  allinity  for  metals  like  silver  and 
topper  than  has  hydrocyanic  acid.   This  is  proved  by 
the  fail  thai  ii  will  replace  the  cyanogen  contained 
icording  to  the  follow  ing  equal  ion, 
which  i-  based  on  the  results  of  actual  experiment: 
Vg(  \     HI  NS      ^gCNS     iicn 
[ts  affinil  \  foi  silvei  i-  even  greater  than  that  of 
ine,  as  1  have  proved  by  tests  thai  Bilver  sulpho- 
cyanide    «ill    precipitate    in    preference    >"    silver 
chloride  from  a  dilute  mixture  "f  Bulpho-cyanic  acid 
ami  hydrochloric  acid,  when  silver  nitrate  ia  added 
tu  such  a  mixture.     Its  affinity  foi  gold  is  great,  as 
i-  proved  by  the  facl  thai  gold  i-  not  completely  pre- 
cipitated from  acidified  solutions  i taining  HCNS 

by  means  ol  reducing  agents,  othei  than  those  which 
result  in   Hi'-  formation  of  nascent    hydrogen    even 

when  aftei    all  ol   il"-   Hi  A  liasl n  removed  f 

the  solution,  until  all  "i  the  HCNS  has  1 n  preci 

pitated  from  tin-  solul  ion. 

Oxygen  in  tin'  molecular  form  h  i-  no  appreciable 
oxidizing  effect  mi  sulpho-cyanides,  whethei  they 
.•\i-t  in  acid  or  alkaline  solul  ions.  Ozone  in  a  dilute 
i, ,n, i,    and    noscenl    oxygen,    »ill    oxidize    sulpho 

i ■-  i,,  .i  corres] ling  cyanide,  according  in 

the  folln"  ing  equal  inn  : 

HCNS     03     II  0     Hi  N     II  ,S04 
Powerful  oxidizei    such  a*  strong  nitric  acid,  hydro 
gen   peroxide,  undiluted  ozone,  and   others,   Ii 

tendency  i pletely  to  convert  the  cyanogen  con 

tained  in  the  sulpho  cyanide  to  ammonia.     Klectro 

on  verts  Biilpho  cyanides  to  a  yellow  com] d. 

Strong,  or  moderately  strong  acids,  such  as  sulphuric 
even  in  a  dilute  state,  will  convert  sulpho-cyanides 

to  ammonia  c pounds  and  carbon  oxysulphide,  as 

i-  show  n  by  i  lie  following  equation  : 

Kt'NS    -.Ml  so      II  0     KHSOj     Ml.     HSO 

cos 

Snlpho-cyanideH   have  bul    little    or    no    solvent 

action  on  t . 1 1 ~  like  silvei  and  copper,  accordii 

i  •-  -t  —  which  I  have  made  ;  bul  when  an is  treated 

with  a  Bulpho-cyanide  solution    in  the   preseni  i  ol 

lime,  by  means  of  air  agitation,  s c  silver  extrac 

tion   will   !"•  observed.      Silver    sulpho-cyanide    is 
■ii.it     oluble  in  alkaline  Biilpho-cyanides,  and 

ii   is  quite  possible  that   Bilver  chloride  in   il re 

would     be    .1  ii-iil \ ill    by    alkaline    Bulpho-cyi 
according  i"  the  reaction  i 

AgCI    2KCNS     \-'  N'S  KCNS     KC1 

!■■  — tases  I  have  noted  that  free  sulpho-cyanide 

had  no  liar infnl  effects  on  the  exl  rael  ion  power  ol  h 
cyanide  solution.     I  have  nol  noticed  an]  reverse  i" 

this.     It  is  quite  probable  thai   a bad  eflects  on 

the  extraction   would   he   noticed   in    cases    where 

Bolntion  were  loaded  with  t sulpl yanide,  but 

Tlii—  would  I"-  il Heel  "t  the  inactive  salts. 

Judging  from  the  evidence  shown  by  the  fori 
tions   and    facts,   it    appears   thai    free    Bulpho- 
cyanide   is   not  a    reducing   agent   in    the  sense  as 
reducing  agents  are  clas  il  of  cyaniding. 

I  have  found  thai  coppei  from  sulphide  ores  invariably 

into  solul  inn  a  -  c  i| i    inlpho  cj  miide  dissoli  ed 

in  cyanide,  as  ia  expressed  in  the  following  final 
equal  '■ 

SKCN     2H..0 

Cua(CNS    BKCN     2K0H     li 


5K(  \     -    Jll  0  - 

\s     BKCN     2KOH     I!. 

According   to   these,   1"52   lb.    CNS   in    terms    of 
K(  INS  would  be  formed,  and  4-09  lb.  KCN  would  be 

consul 1  pei  pound  of  copper  dissolved.     To  prove 

tin'  value  of  these  equations,  a  test  was  made  with 
1  gm.  oft  us(CNS)3  and  cyanide.  In  tins  the  titra- 
tions  with  silver  nitrate  and  potassium  iodidi 

..it., i    showed  a  i sumption  ol    l"63   _in.  ol   K<  V 

This  agrees  closely  "ith  the  above  equations,  which 
would  indicate  a  consumption  ol   I  608  gm.  ol    K(  \ 

i    i  \s  ,      b'urthei  prool  ol  tin'  value  "t 

these  equations  is  shown  bj  results  of  tests  made  on 
sulphide  ore  from  the  Headlight  mine  in  Trinity 
( 'mint  \ .  California.     In  tin-  l  as  indicated 

a  consumption  ol  n.vin  lb.  KCN  pei  ton  of  ore  \wili 
tin-  solution  nt  13494  lb.  Cu,  the  formation  <if  21  18 
lb.  t'.NS  in  terms  of  KCNS,  and  931  lb.  K  I  .  I  N 
which  is  equivalent  to  9-96  lb.  KCN.  The  cyanide 
consumed  per  pouud  of  copper,  after  allowing  foi  the 
cyanide  equivalent  of  the  K4Fe(<  IN  ...  was4'l  lu  Kl  N 
while  the  sulpho-cyanide  was  formed  at  the  rate  ol 
L-57  lb.  KCNS  pei  pound  of  copper. 

These  equations,  representing  the  form  in  which 
copper  exists  in  solutions,  differ  great!}  from  those 

given  bj  Will  H.  Coghill  in  the  /' August  17, 

1912.     Mr.  Coghill  mentions  a  compound  having  the 

formula   Cu(CNS         I    may    menti list    I 

failed  i"  find  anj  evidence  ol  it-  existence  in  cyanide 
solul  ions. 

Silver  usually  enters  the  solutions  in  the  form 
sulpho  cyanvle  dissolved  in  cyanide,  excepting  in  the 
case  of  oxidized  ores.    The  silver  i-  usually  in 

i igCNSKCN.     hi-  I ause  both  Bilver  and 

coppei  exist   in  minx  solutions  a*  Biilpho-cyanides, 

number  of  operators  have  been  misled  B 
the  regenerat  ion  ol  cyanide  due  to  zinc  precipitation. 

So ni   these  operators  have  li i  aocusl I.  in 

ting  teste,  t"  allow  for  a  regeneration  of 
cyanide  in  zinc  precipitation  from  the  compound  ol 
silver  existing  in  the  solution  which  they  rjremmed 
to  h  K  \_  CN)  The  reactions  upon  which  they 
based  theii  regeneration  figures  maj  be  express) 
follow  -  : 
KAg(CN)     Zn    2KCN     II  0 

K  ,'n  i  \        Vc     II     KOH 

K  /mi  At,      llMHI       IMA      /.i  OK)       2H,0 

Vccording   in  these,  1*207   lb.  of  KCN  would  l>r 

regenerated  bj  zinc  precipitation,  ii sach  pound 

mi  silver  precipitated.     Tl generation  of  cyanide 

as  bIiom  ii  bj  1 1  lit  i nlj  occurs  when 

solutions   have   a    high    protective    alkalinity.     My 

experience  baa  b< tliat    the  regenerati isuallj 

occurs  when  solutions  have  over  I  lb.  CaO  protective 
alkalinity.  That  the  regeneration  as  shown  above 
id  wrong  in  cases  of  sulphide  ores  i-  cleat ly  proved 
by  the  fact  that  the  silver  exists  in  solution  nol 
K  \-,i  A  .  I, nt  as  AgCNS-KCN.  The  regeneration 
in  /mi-  precipitation  from  such  a  compound  may  be 
expr id  by  t  he  equation  i 

r|  NS  Kl  \     3KI  \     /ti     11  0 

k./„  i  \        \       II     Kl  \s     KOH 
k  /,,  CN  i,     IKOH     iKi  N     Zn  OK       -II  0 

Here  the  regeneration  of  cyanide  in  high  alkaline 

■■    v  ould   only  atnouui   t i03  lb    KCN    |"-' 

I I   ol  silvei    precipitated,     \\  bile  in  the  •  i 

low   alkali olutions    a    higher    consumption    of 

cyanide  would  take  place  n rding   to   the   above 

reaction,  when  ■  lecipitatinc  the  solutions  resulting 

from    i  In    '  real  me I    sulphide  on    .    than   would 

• in    when    precipitating   solutions   resu 

tin-  treatment  of  oxidized  ores. 
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v  evidence  <>i  I 
ence  ilplio  cyanide  ; 

I  'ii-4    thai  /in-  does  ii< .t  e vi-t 

cyanide. 
That  free  alk  iline  sul| 

following 
typical  test  which  I  made  ; < t  the  Belmont  mill  a' 
Tonop  ih      I'm 

i   plant   fur  l'4    houi  -    i  !  1692    11). 

free  KCNS  a  '  ion  Iea> 

le  same  pel  iod  contained  2 "47 
lb.  KCNS       1002  KCNS 

11    ii,!-  .mi ii    IJ164  Hi 

to  the  silve  while  the  remainder  wax 

! 
Bolution  taken  from  the   lielmonl   i 
Bhowa   4-24   Ii.     KCN.S    Freel  and    162   Ih     (KCNS 
terms]   of  combined   <'\s.     In  the  case  of  a  test  on 
Jim  Butler  ore,  with  fre~Ji  solution  I  98  lb.  combined 
KCNS     i  were  formed.     The  0  24  11).  of  copper 

would   account   for  0  3648  Ih    K(  N'S,   an 
the  25  2  oz.     \-   or   l  727   I".    Ag   di 
account    for    l"5o4    Ih     KCNS;    makii  _    a    total    of 
1-918    II.-   K '   N  -  .      i     -    i        [<l   \>   found    by 

K(  N'S 
K.    It.   Lay nV;       I  Sep 

26,  1914,  p    181.     [Ci    II    S 


Lead  Wool  in  Cy  vxidinc      "  \  number  of  yeais 
le  in    New     \"oi  k    i  'it y.  I    had   in\    i 
attracted    to    the    lead  wool     n-ed     in    calking    gas 
main-,  and  at  once  nnjnnction 

with   zinc  as  a    precipitating   agent  in  tin 
process.      '  I  ne  10  lb.  >>f  it  wil  Ii 

me  to  Nicaragua  and  used  the  lead  wool  as  an  inter - 
me  stratum  in  the  I 

our   zinc-boxes,       The    Fibres,    being    [nsl    like    sine 
shaving   but  less  elastic,  lend  themselves  easily    to 


the  process.     As  the  | tipitale,  for   the   month    I 

used  this  lead- wool  zinc-shaving  couple,  was 

the  higher  grade   36  I       ■  linst  a  25     bullion 

precipitate),  I   thought   it  might   interest   some   one 

•  ■  -,    i  o  give  tlii-  mate!  ial  i re  1 1 ugh  tesl   i  hati 

I  could  uiv c  it.  I  realize  there  is  i  othing  new  in  the 
n~-  of  lead  or  ii-  salts,  but  I  bave  never  seen  this 
lead- woo),  which  is  analogous  to  zincshaviti 

and  I  wish  to  otic]  this  a-  a  suggestion  for  a one 

who  has  the  opportunity  to  make  a  conclusive  test 

-ARTHI   R     I' I  I   ST.  1/  ,  .    dan.     0,     1915, 

p.  79.        (J.    II.   S.) 

i  am-Sh.m  ii'  ntipanying   sketi  Ii 

■    rancc    foi    retlui  in-    i  .M      liafl 
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MINING. 
\     \l  A     SaFI  IV     Detonating     1 
detonator  is  a   French   invention,  known  a 
iletonant  or  detonating   fuse,  and   is  sold   under  the 
name  oi 

■  6  mm.   in  diameter,   filled   with   trinitro- 
toluene. 

In    addition    to   greatly    increasing    the 

the    detonal  additional 

I 

tate  thai    this 
three   ver\    important    qualities,   \  i/.  :   1.    [I 

'-'.   It    is    instantai is.     3    '  tl ffici 

in'  v  of  an  explosive  i 

1.  s"/  danger  in   the   handling 

fire,    or   ordinary    shock.      It    requires    tin- 
use  of  a   Btrong   blast 
it.      In   blastii 
exploder    can    be    applied    outside    the    hole,    thus 
avoiding    the   danger   of    burning    power   caused    bj 
side    spil    from    ordina  ilso    any    risk    of 

ni   a    por- 
nied    b)    a 
cap    rema  i 
tirely   ob 

2.  s'/" "'  ■      '  '  speed    of    tl 
fuse    is   estimated   to 

detonated    ii 

: 

oder. 

explosive   decreases  as   the  explosive   wave   travels 

the  strongest   explo  I   the 

exploder    is    evident     Fi     i  t    thi 

i  shot.     This  can  be  demon- 
1 1  ated   also   by   placing   -t  ii  I  -  of   dj  namite  on   the 

with  the 


my   connections  have   to  be   made  or   \w>t 

work   is  encountered.     If  the  direction  of   the  ex- 

ive  is  carefully  borne  in  mind,  there  ran 

be  as  in. in\    branches  and  sub-branches  as  are  de 

sired. 


On    very   large   and    important    work   whei 
than    one    main    is   employed,    these   mains   may    be 
at  a   measun  on.     This 

is  done  by   cutting  the   mains  ami   putting 
the  ends  and  then  uniting  them  again  by  means  of 
a  l.ni"  Bleeve,  tl  i   K   crimp 

.-.I    I,,    the    detonating 
sleeves  1 1  I  inc  line  are  wound  in 


cap  in  pi.ii-p 


I 

Union  crimped  to  Oonlcau 
at  tills  imlnt 


I        i     Mi  thod  "i  Atl  : 


cap  in  the  first   stii  I;      The  explosive  fori 

ally  lessens  until  it   fini  progress,  lea\  ■ 

exploded. 

By   using  tl        fuse   I                            ;  ■    uated    in 
tantam  nu  h.     Thi 

i  01  nwall    ami 

iture,   and    lasta    indefinitely    w 

lion. 

1  hing    the 

cap    or    an    ele -s  plode be    u     d 

between    mam    and    bi  i  | 

is  joined  t"  trui 

one   I.,   the   right,   ll ther   i..   tin 

-in    ii i,, is 

■is     precaut  ion     is    nut     in 


is    « hen    ait  i 
branch   to  a   main   I 

In  i be  test  at  the  quarries  Portland 

ni    lime 

slum'  she 

diameter   holes,  1 1  om  the   fai 

id    spai  'ii    13   ft.    a|i.n  i .    101 
extending   6    it     below    the    bottom   oi    the    bench 
i  ■  ■  r  just  befi 

\\  as  made  up  "i  50'     gelal  ine  and 
with    the    di 

each   l 

All  the  holes  we imectcd   «iih  a   lii 

the  end  "t    «  hii  Ii 
detonating  >  ap  Bred   bj    a 

220-volt  current   from  a  live  wire,     [nstanth   then 
was  a   si.  the   fuse  exploded,   followed 

l'\  a  rumble  of  the  crumbling  bank.     The  rock  wm 
thrown    well   out,    leaving    n    clear   wall   ni 
Harrison    Souder.     Eikj.    Moyiizinc,    Di 
p     in.        II      \     U 
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MISCELLANEOUS. 

Artificial  Respiration  The  U.S.  Bureau  of 
Mines  lias  been  studying  various  methods  of  induc- 
ing artificial  respiration  suitable  for  use  in  mini's 
when  men  are  overcome   by   electric  shock   01    jas. 

A    committe nsisting   of    Dr.     \V      B.     i  annon, 

chairman.    Professor   of    Physiology.    Harvard    I 

versify ;    Dr.    George    \Y.    Crile,    Profess E    Sui 

eery,  Western  Reserve  I  diversity,  Cleveland. 
Ohio;  Dr.  Joseph  Erlanger,  Profe: — c  of  Physi- 
ology, Washington  University,  St.  Louis;  Dr. 
Yamlill  Henderson,  Professor  of  Physiolog;  Sale 
University;  and  Dr.  S.  J.  Meltzer,  head 
Department  of  Physiology  and  Pharm 
Rockefeller  Institute  for  Medical  Research,  has 
reported  the  following  recommendations.  As  these 
not    only   apply    to   men    who    a 

trie   shock   or   gases   in   mines,   but    also   to   persons 
suffering  from  the  effects  of  illuminating  ■_■  i 
ing   or   from   electric    shock   anywhere,    they   are   of 
importance   to   many   thousands   of   workmen. 

In  case  of  gas  poisoning,  remove  the  victim  at 
once  from  the  gaseous  atmosphere.  Carry  him 
quickly  to  fresh  air  and  immediately  give  manual 
artificial  respiration.  Do  not  slop  to  loosen  cloth 
ing.      Every   moment    of   delay    is   serious. 

In  case  of  electric  shock,  break  electric  current 
instantly.  Free  the  patient  from  the  current  with 
a  single  quick  motion,  using  any  dry  non-conduc- 
tor, mic  h  as  clothing,  rope,  or  board,  to  move 
patient  or  wire.  Beware  oi  us  rig  any  metal  or 
moist  material.  Meantime  have  every  effort  made 
to   shut    off    current. 

Attend  instantly  to  the  victim's  breathing.  If 
the  victim  is  not  breathing,  he  should  bi 
manual  artificial  respiration  at  once.  If  the 
patient  is  breathing  slowly  and  regularly,  do  not 
give  artificial  respiration,  but  let  nature  restore 
breathing   unaided. 

In  gas  cases,  give  oxygen.  If  the  patient  has 
been  a  victim  of  gas.  give  him  pure  oxygen,  with 
manual  artificial  respiration.  The  oxygen  may  he 
given    through    a    breathing    hag    from    a    cylinder 

having    a    reducing    valve,     with    i necting    tubes 

and  fa<c  mask,  and  with  an  inspiratory  and  ex 
piratory  valve,  of  which  the  latter  communicates 
directly  with  the  atmosphere.  No  mechanical  arti- 
ficial   resuscitating    device    should    be    used    unless 

or perated    by    hand    that    has    no    suction    effect 

on    the    lungs. 

I  se   the    Schaefer   or    prone    pressure    method    ol 

artificial    respiration.      Begin    .it    A    moment's 

delay     is    si-nous.      Continue    the    artificial    respira 
tion.     If    necessary,    continue   two   hours   or   longer 
without   interruption   until   natural   breathing   is  re- 
stored.     If   natural   breathing   stops   after    b 
stored,    use   artificial    respiration   again. 

Do  not  give  the  patient  any  liquid  until  he  is 
fully  consci  ius  Give  him  fresh  air,  but  keep  his 
body   warm.     Send    for   the    nearest    do 

dent    is    discovered.-    Mining    and    Scientific 
No\..   1  I.    191  I.   p.    765.      (G.    11.    S 

Flexirle  Water-Puooi  Material.  "  \  nev 
process  for  the  manufacture  of  flexible  and  water- 
proof material,  composed  of  a  numbei  of  superim- 
posed paper  sheets,  lias  recently  Keen  patented  by 
Mr.  Giovanni  Magnasco,  of  Genoa,  Italy.  This  in- 
vention i>  said  to  be  of  special  interest  to  the 
chemical  industry  as  it  provides  a  \  ci  \  useful  pack- 
ing material  for  chemicals.  Paper  shei 
separately  coated  with  a  glueing  solution  comprising 


a  mixture  of  animal  pine,  glycerine,  albumin, 
camphor,  linseed  oil  and  sulphur,  and  these  are 
afterwards  'tanned'  oy  means  of  formaldehyde 
solution,  tannic  acid,  or  the  like.  The  paper  u-ed 
for  this  process  is  lirst  coated  or  impregnated  with 
the  glueing  mixture,  afterward-  one  side  of  the 
sheets  is  coated  with  the  tanning  mixture  i  com  posed 
of  formaldehyde  and  water  or  chromic  acid,  etc.), 
and  the  necessary  number  of  sheets  superposed  in 
order   to  obtain   the  desired  thickness       Lastly,  the 

whole  is  i pressed.     According  to  the  use  to  which 

it  might  be  subjected,  the  material  is  again  immersed 
in  a  tanning  medium  and  then  allowed  to  dry. 
Lastly,  before  it  is  put  into  use.it  is  coated  with 
paraffin  or  other  fats.  Additional  strength  is  added 
by  placing  between   the  sheets  so   treated   tissues, 

woven  threads,  or  metal  wires,  running  parallel  t 

intersecting  each  other."  Chemical  World,  Oct.. 
1IH4.  p.  289.     (J.  A.  W.i 

Simpli  Solution  Meter.  —  " Operation  of  the 
counter-current decantation  process  at  the  Tom  Reed 
mill,  (human,  Ariz.,  necessitated  some  method  of 
accurately  measuring,  and  regulating,  the  amount 
of  solution  drawn  off  for  precipitation.    The  problem 

was  solved    by  S.    S.   Jones,  su  peri  I  It  elide  II I     ill    chalge 

of  the  propei  ty,  by  arranging  a  6  ft.  (i  ft.  vat  into 
which  all  solution  precipitated  is  collected  The 
vat  has  two  discharge  nozzles,  one  l  iii.  diameter 
and  one  I  ■  in.  in  diameter.  They  have  taper  of 
121       from    the  axis   of   the  nozzle,  with  a  coefficient 

of  discharge  practically  equal  to  unity.  The  flow 
has  been  calibrated  by  measurement  over  stated 
periods  of  time,  finding   thai  the  ratio  of  actual  to 

enc-t  Area 


Gallons    per  Minute 
10                  JO                 30                 40                  SO                 S 

Mill 

, 

i'nozzle 

'' 

" 

-, 

«i 

■ 

■ ' 

,1 

f- 

y 

* 

,t 

-' 

-- 

- 

JviSPL 

-' 

m 

.5 

f*r 

. 

;i 

a 

Coefficient-! 

11 

.-k» 

' 

"' 

100  150  200  2S0  $00 

Tons    per  24  Hours 


Chart    Area 
5»  7S9t>i\aauii»n\toa»sai>s 


.  - 

..' 

70        SO 

Gallons 

0         100 

per  M 

IK) 

nute 

■o 

150 

m 

IE  IE 

1 

! 

'- 

i.ts"nozzle 

-' 

'' 

35 

^ 

-''' 

' 

a 

M 

•,*>xf\ 

J&f 

'J 

rt 

t-" 

""      w 

Coefficient' 1 

WjPc- 

[ 

\ 

-~p 

'-'. 

• 

X 

J 

I 

'■ 

1 

y 

« 

->j 

« 

0 

9 

'.' 

s 

Sj 

t 

II 

I 

) 

Tons  per  24  Hours 

Chart  of  Solution   Flow  I) ijh    D 

theoretical  discharge  varies  f 99"8  to   100,  and 

100  03  to    100.      A    Bristol    water  level   gauge  allow- 

i  he  lie  id  to  be  m  eraged  for  any  pei 
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Abstracts  of  Patent  Applications. 
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Proceeding's 

AT 

Annual  General  Meeting-, 
June   26th,   19  5. 

The  Nineteenth  Annual  General  Meeting 
of  the  Society  was  held  in  the  South  African 
School  of  -Mines  Building,  Johannesburg, 
on  Saturday,  26th  June,  1915,  Prof.  G.  H. 
Stanley  (President)  in  the  chair.  There 
were  also  present  :  — 

'21  Members:  Prof.  .1.  A.  Wilkinson, 
Messrs.  R.  A.  Barry,  J.  Gray,  B.  Meyer, 
('.  Toombs,  F.  \Y.  Watson.  John  Watson, 
H.  A.  While,  Dr.  W.  A.  Caldecott,  W.  R. 
Dowling  (Members  of  Council),  H.  R. 
Adam,  R.  W.  Bennett,  11.  C.  Boydell,  J. 
A.  Campbell,  -I.  M.  Dixon,  W.  Dee,  J.  D. 
Marquard,  1'.  T.  Morrisby,  .1.  M.  Neill,  S 
Nfettleton,  S.  Newton,  \Y.  S.  V.  Price,  A 
!•'.  Rose,  D.  F.  Scott,  A.  M.  Sim,  A. 
Thomas,  and  W.   E.   Thorpe. 

11  Associates  and  Students:  Messrw. 
II.  ('.  1''.  Dell,  o.  A.  Garber,  A.  King,  G. 
Lundholm,  A.  Milliken,  ('.  H.  Olsson,  1'.  J. 
Pooler,  D.  W.  Pugh,  I.  I!.  Trollip,  H.  Ward, 
and  W.  Wales. 

(i  Visitors,  and  Fred  Rowland  (Secretary). 

MINUTES. 

Tlie  minutes  of  the  last  Ordinary  General 
Meet  mil;  were  confirmed. 

The  President:  The  Secretary  will  now 
read  the  Report  of  the  Council  for  the  lasi 
year,  an. I  submil  the  Statemenl  of 
\cc(  nints. 

ANNUAL  REPORT  OF  COUNCIL. 

It  was  anticipated  and  hoped  last  year, 
thai  i  he  year  which  marked  the  coming  of 
age  "i  the  Society  would  have  been  note- 
woiilix  iis  one  ot  the  mosl  successful  and 
progressive   il   had   had   during   its   working 


lite  id  nineteen  years.  At  the  last  Annual 
Meeting  the  distinct  decrease  reported  m 
membership,  revenue,  and  attendance  at 
meetings,  was  rightly  ascribed  to  the  labour 
disturbances,  and  with  the  settlement  el 
those  troubles  a  return  of  prosperity  was 
c<  mfident  h    expected. 

The  great  European  war  has  deeply 
affected  every  portion  of  our  Empire,  and 
has  naturally  made  its  influence  felt  here 
mi  the  Witwatersrand.  South  Africa,  in 
taking  its  place  us  a  unit  of  the  Empire, 
undertook  as  its  share  et  assistance  the 
subjugation  of  the  German  Colony  of  South 
West  Africa,  and  a  number  of  our  members 
volunteered  for  active  service  when  the  call 
was  made  by  the  Government. 

It   was  essential   tor  the  Empire's  i ds, 

however,  that  our  great  Industry  should 
continue  its  work  in  providing  gold  neces- 
sary   for  the   successful    prosecution   of   the 

war,  and  as  far  as  the  Society  was  con- 
cerned it  was  resolved  to  give  to  that  work 
i  he  utmost   assistance  in   its  power. 

Owing  to  the  events  el  the  Last  two  yeai  - 
your  Council  regrets  to  report  that  although 
I  he  work  of  the  Societj  has  been  carried 
on,  it  has  not  received  due  support  from 
the    membership    to   enable    it    in   carrj    en 

business  as  usual  "  as  successfully  as  it 
had  hoped.  It  has  been  enabled  to  place 
before  you  excellent  papers  for  discussion 
at  the  monthly  meetings,  but  despite  that. 
the  attendance  has  fallen  off,  the  member- 
ship has  decreased,  and  the  revenue  lias 
been  considerably  affected.     In  this  time  of 

Mress   there   have    I n    many   calls  on   the 

generositj  el  everyone,  and  it  is  only 
natural,  although  unfortunate,  thai  our 
Society  should  suffer  in  seme  degree. 

A  reference  to  the  accounts  which  me 
submitted  this  evening  will  show  you  that 
i  he  inci  me  oi  i  he  Si  icietj   has  fallen  off  by 

lie    less    a    sum    than    £627.       Il    Was    evident 

■  ■ : 1 1 1 \   111  the  year  that  economy  would  have. 
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to  be  pract ised,  and  steps  h i  re  taken  to 
reduce  the  Society's  expenditure  as  much 
as    possible,    c< n  th    the    pn • 

which  Ikis  always  been  kepi  in  view  "t  giv- 
refcurn    for   their   subscrip- 
tions,  which    compares    more   than     favour- 
ably   with    other    loc  Ii 
direct  ion  a                     r  the  previous  year's 
mlii  ure  was  ma  i                       786,  e^  erj 
item  ot   expi  nditure                    -  derably  re- 
duced.    Despite  tliis,  the  accounts  show  a 
it  (in  the  year's  work  of  just  over  £201, 
an  amount  somewhat   less  than  thai  oi  the 
■  ins  year. 

The    subscriptions    outstanding     for    the 
rent    j  ear   am<  >unt    fa  <    £  175   8s.    9d 
which    £53    lis.    has   since    been    paid,   and 
while   the  Council    is   fullj    aware   that   de- 
nds  -till  i .  -nt  inue  to  I"-  made  in  connec- 
tion with  the  war,  it  hopes  that  those  mem- 
bers  on    the    mines    will    recognise    that    a 
Society  "I   this  kind  and  calibre   is  one  ot 
the  tools  "I   their  profession,  and   its  work 
one  i  -I   the   necessii  ies    ot    t  heir    act  ii 
The  Council   looks  with   confidence,   there- 
fore,  to  those  members  who  are   in  arrear 
with  their  subscriptions  for  a  recognition  ot 
their  obligation  to  the  Societj   by  an  early 
rompl    payn 

Membi  rship  I  mlj  8  Members,  13  ^sso 
ciates,  and  2  Students  have  been  elected 
during  the  year,  a  numbei  It  ss  t  han  in  any 
previous  year.  The  resignations,  53  (32 
Members  and  _'l  Associates),  have  been 
greater  than  usual,  owing  to  manj  relin- 
quishing the  mining  profession  for  health 
and  reasons  connect!  d  with  t  he  War    I 

n  the  number  of 
Stud. nt  members,  which  maj  be  largelj 
ascribed  to  t  he  mi  ibilisat  ii  m  of  the  I  >efi  rice 
Force.  The  following  losses  by  death  are 
noted  with  regret  Messrs  G  \  Darl 
\.  M.  Thomas,  and  l.i  ut  W  G.  Froude, 
D.C.M.,  ot  the  Impi  ri  d  Lighl  Horse,  who 
was  killed  in  action  during  the  rebellion, 
while  Prol  S  B  Cln  istj .  one  ot  our  Hon- 
Members  for  mnnj  years,  passed  away 
in   X.  i\ .  nil.,  r  last . 

1  '<\  t he  decease  "t  Mr.  Georgi  \  1  tarling 
the  Societj  Ii  st  one  ot  its  foundation  mem- 
bers, who  was  also  al  an  earlier  period 
.■in  active  member  ot  your  t  Council.  The 
Societj  has  recently  been  notified  bj  the 
late   Mr.    Darling's  . 

tives  have  decided  to  pn  m  nt  to  th<  Society 
nil    the    note-books   at   I  data 

which  he  collected  during  Ins  long  and  meri- 
torious connection  \\  itli  the  Industry  gi 
allj .  mid  the  r\ 


Following    the    rule   adopted    in   th 
tlnit    all    those    whosi     subscriptions    are    in 
arrear  for  two  years  or  over  be  struck  off 

11,     t-'i    Members    and    55     \- 
have  tints  ceased  t<>  l»-  connected  with  the 
For  the   benefit   <>t   such   a>  may 
reinstatement,   it   may  be  mentioned 
t  knincil  has  red,  sym- 

pathetically, cases  ..1  hardship  which  have 
ubmitted  t"  it   in  confidence. 
With    regard    to    members    who    are    <.n 
active    service,    special    arrangements    have 

I n  made. 

The  total  membership  is  now  therefi 
sh(  iwing  a   t<  it. 1 1   .1-  last  year  oi 

1  15,  the  usual  table  being  append)  d  (p   316 

The  Journal  has  continued  its  useful  work 
..I   supplying  members  with   reports  oi   the 
Society's   proceedings,   as   well   as   extracts 
from  the  best  technical  literature  available. 
Unfortunately,  reasons  oi  finance  have  de- 
manded curtailmenl  ot  tins  latter  feature  of 
rtial. 
The   follow  ing    is   the   list   .it   papers  and 
ubmitted  to  the  Society  during  the 
year:— 

July,    191  l  The     Blue     Iron    Cyanogi  n 

Compounds,"  l.\   Mr.   II.   E.  Williams 
August,  191  I.—  ■■  Tube  Mill  Ends,"  bv  Mr. 
.1.   F.   Pyles 
The   Pn  sidential  Address,  by   Prof,  <  1     II 
St  u 
Reptembi  r,   I'M  I  -  Notes  on  Treat- 

ment -I  Zinc  Gold  Slime,"  by  Mr.    II 
A.    White.     (Note.) 

A   Method  ot    Detet  mining  ( rold  in   By- 
products containing   Platinum  and    In 
dium,    etc.,"    bj     Mr.     II.     R.    Jollj 
\   ' 
"  Gold  and  Prices,"  b\    Prof    R.    \.  I.  I, 
feldt. 

I'.il  [.—"  Notes    on    the     I 
-nun    Permanganate  as  Cyanicidi 
m  Sand   Filling  Solutions,"  by   Mr.   I.'. 
\    Co  iper. 
November,  19]  I-       N  [Yeatmenl  at 

Zinc  Gold  Slime,"  by  Mr.  A.   King  and 
Mr.    \.  Thomas.       | Two  V  I 
Notes   .11    the    I  Mist    Allaj  ing    Plant    at 
the  Ferreira   Deep,"  b\    Mr    S    Newton. 
December,     191  I.     and     January .     1915. 
Pi  '  sisti  nee  of  I  Ire  in  I  >opth,"  l.\   Mr 
T.  A.  Rickard 
February,    1915  Se  Ii     ot     Sulpl 

I. iin.    from  Water  I. aim. I.  r  in   Main  In- 
cline   Shalt,"    l.\     Mr.    John    Watson 

•  in.  nt     ..)     Zinc     ( rold 
Slim.  ,"  bj    Mr     I     I      Pyli 


June  1915 
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"  The  Theorj    ol   Tube   Milling,"   bj    Mi- 
ll    \.  White. 

Notes  on  u  Methoil  <>l  Vent  ilatiu 
int.'   Shafts,    Winzes  bj 

Mr.    s     Nettleton. 
March,    1915.     "  I.,  id    \.    i  ite  and    British 
lain  Wan  I) 

siou.  I 

lii.     I   - .    ,  t    Sci    ip    I  lischarges   iii  Tube 
l.\    Mr.  W.   U.   Howling. 

Sit.  t  \      Ml    i  -III.  S     ill     the     1st'    ol     l".\|i|.. 

sives,"  l.\    Mr.  W.  Cullen. 
\|.i  il,       I'M  ."■  Robson  Salter      <  late      far 

(' I  >isch  irges,        l>\      Mr.     II        \ 

Whiti         \   i 

Notes  ou  t  he  Pracl  ieal  Teal  ing  oi  Work- 
t  lyanide  Solutions,"  \>\    Mr.    E     II 
Cri  ighan. 

S,.|t    Sandstone   from   Sand- 
-       Dr.     W.     A.     L'aldi 


Notet  on   tin    Ti 

ill  <  Ires  lit  in  the  M  ure 
li  llange,"  In    Mr.   II. 


May,    1915. 
Killing," 

(Noti 
June,    1915 
Antim 

son  |  'I'm  nsva 
VI  mi 

Mining  I  » hibition  The  quest ion  <■( 
holding  i  In  I'l'in  ili  Exhibit  urn  this  yeai  was 
carefully  considered  \<\  your  Council,  bul 
under  the  e>  cepl  ii  inal  circumstances  il  w  as 
di  cided   to  pi  istpone  ii    for  the  present . 

.  I  wards    iiuil    (jrantu       Prizes    w  <  , 
i   i>\    the  Societx    to  suci 
ing   class   students  a(    the   School  ol    Mines 
and  Technology   tor  success  at   the  examina- 
tions in  Chemistrj  in  'I  Metallurgy  held  laal 

Decemb  :il   has  again  decided 

i.i  offei   ;  ■  impel ition  :ii  the  forth 

■  'IIS 

The  question  "I  making  further  -units  to 

ii Memorial    Library  .   an    insl  i 

tution    which    deserves    everj    Bupport,    has 
for  the   present    t  raed. 

Visits.-  A   visit,  "I   which  advantage  vva« 
taken  bj    d   large  number  ol   ■ 
made  to  the  Modder  "  IJ  "  Mine  in   March 
1  ■•  i  mi-   \  isits  \\  ere  conti  niplati  d 

but    "u  ing    t<>    ln'i  ii    i  he    \\  ;ir   and    rein  I  lion 
these  have  had  to  be  postponed. 

\    mi  ist    cordial    in\  ital  ion    Ikis    I" \ 

tended   to  members   i<>  attend   the   Interna- 
Engineering    I 

cis i    September    next,    and    should   anj 

"t   our   local    inbers   !»■    visiting    \merica 

about   that  date,  and  be  desin  hi  -  ol  at  tend 

ing    the   <  longress,    i  he    Seen  tars    « I    I" 

•_•  1 : 1 1 1  in  furnish   the  latest   particular))  II 

is    anlieipatod     that     the     Society     "ill     bfl 
officially  represented  at  tin   Congress  bj  one 


June  19li 


;   Council. 
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of  its  Pas  nts    and    ( 

Members  ol  Council. 

(in  the  outbreal    ol   the  War  the  C  luncil 
conveyed    to    the    Minister    of    Mines    the 
-  offer  to  assist  the  Government  in 
any  possible  way,  an  offer  which  was 

:kn<  n  ledgi  d,   but   up  to  the   pn  seni 
fcicular   call    has    been    made   on    the 
In    the   meantime,    however,    the 
Society  has   freelj    lent   the  services  of  the 
Secretary  and  the   use  ol   its 
South    African    Red   Cross   Society  and   the 
Defence   Force  Comforts    Association.     The 
lies   inaugurated   the    wort    in    the 
1    part    nt    the    Union    ol    supplying 
i  i  m  sei 
n    South    Africa    and    overseas, 
and  some  idea  ol  the  magnitude  of  the  work 
which  has  been  accomplished  in  this  direc- 
tion may  be  gained  from  the  fact  that  1,483 
parcels  and  316  cases  of  ci  ant.  irt  g  n  eighing 
approximately  38  tons  have  been  d 
ed. 

Unfortunately,    however,    largi     as    ':'.- e 
quantities   may   seem,   spread    over    nearly 
ten  months  and  between  40,000  and  50,000 
n  panj  ing    hospitals,    they 
have  been   far  to  an   sufficient   to  meet  the 
demands  which  have  been  and  are  still  be- 
nd  any    further    help    in    that 
rj    will    be   great  ly   u  elci  irrn  d.        The 
Council  trusts  that  its  action   in   lending  its 
assistance    in    this    manner    will    meet    with 
your  approbation. 

The  South  \o  can  Red  Cross  Socioty, 
which  you  will  remember  was  practically 
sponsored  by  this  Society,  is  also 
engaged  in  further  First  Aid  and  Ambul- 
ance work  on  the  mines  and  elsewhere. 
Your  Council  has  arranged  that  the  Red 
<  i  ss  Society  undertakes  the  work  of  eon- 
lucting  the  competitions  for  the  Ambulance 
Shi,-], Is  presented  b\  the  Society  and  the 
Transvaal  Coal  Owners  Association,  and 
has  handed  the  Shields  to  the  Red  Cross 
Society  for  that  purpi  ise  noil. 
ditions.  Owing  to  lack  of  entries,  no  corn- 
was  held  fi  r  the  < '■  llierj  Shields, 
.  ns  for  the  Underground 
and  Surface  Shields  were  duly  held,  with 
-nit  that  teams  from  the  Crown 
.Mines,  where  particular  attention  is  paid  to 
imbulance  work  with  much  profit  both  to 
the  mine  and  its  workers,  wen  successful 
in  winning  both  Shields. 

The   Council    has   endeavoured    to   obtain 

i    complete    list   of   its   membi  rs  on   active 

.  hut  has  eNperienced  much  difficulty 

in     connection     therewith.       Our     Roll     of 


-     I  ibtain  it 

at   present,   is    is  under :  — 

Allen.   D.    L.,    Rand    Rifles,    Union 
•i,    \\\,    Analytical     Branch, 

Forci  - 
Aymard,    M.,    2nd    Lieut..    Ri 

Artillery. 
B  I ;      1 . . .     Mach  i  n       Gun 

I 
Baumann,  M.,  Q.M  Sergi  .  \    ude's  S 
Bell,  D     I.  .    R]     lesian    Regiment. 
•■ ,   K.,   Euri 

.     E.    J.,     S.A.     Ale. Ileal     I 

I    i  ees 
Burt,   W.,   Max.   (  run.    Sect.,    I 
Cockburn,     1'.     A.,     Chiei      Pettj      0 

R.N.V.E.      (Anti-Aircn  fi      -  at 

Collins,     W.     L.,     Imperial    Light      Eorse, 

'  i  Forces 

Dick-Cleland,  A.   F.,  -2nd  Lieut..  91 

Border  Regt. 
Dixon,  Clement.   Rhddesian   Ri 
Donkin,  W.,   Sergi  .  2nd   Rhodesian   Regl 
Flynn,    A.    R.,    Natal    i  .Union 

I     roes. 
G      ('..    Major,    Transvaal    Scottish, 

Union  Fore   - 
Gardiner,   B.   L.,   Union  Fore 
Gerds,  F.  N.,  2nd  Lieut..  Royal  Engineers. 
Gilbert,  T.  \\\.  Eui 
Gill,  H.  W.,  Seru,..  s.A.  Sanitation  Corps. 

Union   F  irees. 
( rraham,     W.     Hastie,    Rhodesian    Plati  on, 

3rd    Batt.    Kin.  I    Bifles      30th 

27th    Dm  ision,  B.E.  Forci 
I..  A.,  Hand  Rifles,  Union  1  \ 
Half  ol,  .1.   K..   King  Edward's  Horse. 

,     I .     V.,     Natal    t larbineers,     Unii  a 

Forces. 

.I.    M.    J.,    Imperial    Light     Hoi  >e, 

Union   Forces. 
John,  W.  E.,  Lieut.,  S.A.  Aviation  I 

I'llimi    Fi   I'- 
ii,  B.  A.,  Pte.,  5th  Batt.  Thi 

India. 

Leysi  n.  L.  T.,  Imperial  Light  Horse,  Unii  □ 

Mm..     .1.      C,     ( !ap1 ..     Train     ( '.induct  ing 

Officer,    B  E     Force. 
Alaies.  w.  H.,  Imperial  Light  Horse,  Unii  n 

l  .  ■  .- 
Midgley,  \V.  \V.,   Union   Forces. 

ry,  J.  \Y.,  "  ('  "  Squadron,  2nd  King 
Edward's   Horse. 
Nicolaus,  It.  <'.,  Europe. 

P.    \..    Lieut.,    I03rd    Field    <     ., 
Engineers. 
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P      rson,  G    S  .  2i  d-Lieut.,  Royal  Gai  i 

Artillery. 
P  tterson,    P.    1    .    I.  ■  ut.,  7tl     B  itl     fort 

and   Lancaster   Regl  .    Flai  ders 

r.     R.     A..    2nd    Transvaal    Scottish, 

Union  Fori 

2nd-L  '; 

2nd  Sappers  and   M  nere     Madi 
.  P.,  Signaller,  2nd  Rhodesian  I 
q,   W.   P.,   Bol  Light  B 

i  prisoner  in  <  r.S.W.A 

oson,   R.    W.,   Capt.,   5th    Batl     I 

[nniskilling   Fusiliers. 
Rob  rtson,  G     \.   Union  Forci  - 
R,  bertson,    -I-    R.    II  .    Kolar   Gold    Fields 

Volunteei  - 
Ruggles-Brise,  II.  R.,  Lieut.,  Union  Forces. 
-      i  • ,      2    I  I.  -nt..    18th    Batt.   Dur- 

ham  Light    [nfantry. 

-   ppi  r,  S.A.  E  l 

Union    I    n 

ii  as,    V    II..  '•  A  "  Co.,   Rand    R    ' 

Union   I 
Smith,    <i.     Hildick,    Lieut.,   ls(   Transvaal 

Scotl  ish,   Union  Fori 

Iph,   \     II  .    Lance  (  orpl.,  2nd   Rl 
Regl . 
l:     -    G.,   Lieut.,  174th   Field  Co  . 

Royal   I  i-s,  B.E.] 

Swinney,  I.     \.  E  .  28th  County  ol  London 

R  egl     ( Ar  t  isl       I     I 

■  .-.    II  ,   Witwatei srand    Rifli  b,    Union 

F<  irces. 

\\   .     Lieul  .     [volar    Gold     Fields 

Volunl 
i .  T.  G.,  [ntellig.  I  >ep. ,  Union  I  '<  trees. 
Trump,  I'     i  .  '   ipl  .   Isl   NIonmoul h.   Regl . 
W.i  t  ■  i  son,  II  .  Wit  n  ati  rsrand  Rifl        l 

Fi  i 
Weeks,   R.   F.  J  .  I  apt.,   Kolar  Gol  I   Fields 

Rifle   Volunteers. 
Williams,  G.   W.,  Capt.,  222nd 

Royal  Ei  l;l'.l 

White,  J     L  ,  V  I  Rifles,  1 

For 
Winters,     R  .     Heavj      Artillerj      Brig 

Union  For 

KII.I.I  D    IN     \i  TION. 

l"i« .11.1.  .    \\      (.  .     Lieul  .     Iiiip.  rial     Light 
I  [orse.     ( I  luring   Rebellion  | 

It  \\  ill  be  nol  iced  thai  the  <  uncil  is  re- 
presented l>.\  Lieul  <  l  I  tildick  Snnili  |  I  -t 
Tim i i-\  ;i:il    Sn.l  I  ish  i,   at   pn  -    in 

G.S.W    V,,  and  ol   it  -  ( '.  .it. -[i.  mi  I  ing    Mi  tu- 
bers <.t  ( 'ouncil,  ( ';i|ii    <  '• .  W.  William 
Lieul    R    S    l  ■    Sti    ps,  both  in  Field  I 
panii  B  I 

on  the  Continent. 


A  trial  is  being  given  to  a  new  procedure 
-  pn  sented  at  the 
by  printing  them  in  the 
issued   prior  to  the   meetings       tl 
was   felt   that   this  procedure  would  enable 
rs   to  studj    the  papei  s  beforehand, 
and  hence  be  prepared  to  discuss  them  on 
their  presentation   to  the   Society.      Up  to- 
in.   present,  how  ever,  it  i  ■   I  *  1  tln.t 

the  system  has  improved  either  the  quan- 
tity oi  discussion  or  the  attendance  at  the 
The  trial  w  ill  be  continued  for 
the  present,  bul  its  continuance  or  other- 
wise will  be  considered  bj  the  new  Council 
at  an  earlj   met  i 

also  been  n,  with  your 

approval,  to  1  -  -  •■•  year 

in  future,  the  holiday  mi  ntl  -  of  July  and 
August,  December  and  January,  being 
taken  as  a  reci  --  This  corn  sp< rods  in  a 
modified  waj  to  European  practice,  where 
;i  four  months  usually  taken  iii  the 

summer  months.  The  Journal  will.  how- 
ever,  I"-  issued  as  formerly. 

\   suggi  -i ..  'ii   «  b  3  made  recently  l>\   one 
nt  cur  members  thai   a    return    should    bo 
published,   showing   instead   ol   the    | 
results   ol    stamp   duties   ol    the   Transvaal 
mines,  the  efficiencj  ol  plants  calculated  on 
i  he  bj  stem  introduce  l   ;  ■    Dr    <  laldecotl  of 
-'.tn    duty    per    N.C.U.    (nominal-crushing 
unit).      The    matter    was    referred    to    the 
Chamber  ol  Mines  for  its  consideration,  and, 
in  reply,  thai  bodj   has  stated  thai  even  if 
correel   figures  showing  the  crushin( 
encj  "t  the  various  mines  could  b< 
.  .I,  the  information  would  1 1 ■  ■  t  1"   ol  suffici- 
ent benefit   to  the   [ndustrj   to  warrant  the 
additional  work  involved  on  the  mil 

,    .  ;  m    J 

1st  nexi  the  stamp  dutj  column  in  the 
( 'liainli.T  -  monthly  iii  in  ii  \\  ill  be  deleted, 
and    in    its   place   will    be   given   a    column 

showing  the  total  i dm  ip  icitj 

i  Ii   mine. 
Attention  has  been  given  in  the  pi  I 

ings  ol  our  meetings  to  the  necessitj  for 
encouraging  local  industry  as  • 
in  the  provision  ..I  materials  for  the  mines, 
the  usual  supplj  ol  which  lias  been  either 
rably  curtailed  or  stopped  owing  to 
the   war.     The   subjeel  ■  .1   great 

attention    in    England,    where    in    the    past 
vast  supplies  of  chemicals,  glasswai 
have  I-  i   from  enemy  countries! 

which   it  lias  now  been  found  eomm 
possible   t.i  manufactun      n  G 
It  i-  hoped  that  every  support  will  be  given 
to  these  attempts. 


Jmie  l!)i"> 


.1  inuiiil    ffi  port   of  <  'oitncil. 
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The   offices   of    the    Society,    after    being 
for  <'>i  years  in  this  building,  have  bei  □   r< 

to  the  Old  Municipal  Building,  owing 
to  thi  Staff  of  the  School  of  Mines  requir- 
ing  further  accommodation. 

During  the  year  11  Council  Meetings  have 

I  eld,  as  well  as  numerous  meetings 
of  the  Editorial,  Finance,  and  Special  Corii- 
ii    fc1    •-       The  attendances,  which  averaged 

II  per  meeting,  have  been  as  follows:  — 


11  C.  Toombs  (.->)  ... 

6  F.    W.    Watson    . 

7  John   Watson    {&) 
10  A.    Whitby    (7)... 

5  H.    A.    White    ... 
4   J.     S.     Cellier    (8) 

3  E.   G.   Bevington 

1  W.   Cullen   ..;   .?. 

8  W.    E.     Dowling 

9  A.  McA 

2  J.  Moir 


8 
3 
10 
6 
1 
1 
4 
Johnston  2 
4 


(i.    il.    Stanley    ... 
J.   A.    Thomas    I  1 

E.    i'am    

J.    A.    Wilkinson    . 
J.  Littlejohn       ... 

E.   A.  Barry  

E.    L.    Bosqui    (2) 
K.  L.  Graham  (3) 

J.    Gray    

H.   Meyer      

G.    H.'  Smith    (4 

Granted   6  months   leave. 
Resigned  in  March. 
(3)  Appointed  in  March,  vice  Mr.  Wartenweiler, 
resigned. 
Active   Service   in   German   S.W.    Africa. 
i  "'I  Granted   4    months'    leave. 
franted    '-!   months'    leave. 
(71    Absent   from  .3  meetings  on  account  of  illness. 
(8)    Appointed    alternate    to    .Mr.    M.    T.    Murray, 
and   to   Council    vice   Mr.   Bosqui,   resigned. 

rs.  M.  T.  Murray  and  E.  Warten- 
v  ler,  eL  cted  last  year,  were  granted  leave 
<  '  isence  owing  t<>  absence  mi  holiday  and 
business,  but  resigned  late  in  the  year  when 
i  found   it   impossible   to  return.     Both 

ii:'  mbers  were  greatly  missed.  The  Council 
desires  to  place  on  record  its  appreciation 
of  the  services  of  one  of  its  Past-Presidents, 
Mr.  W.  Cullen,  who  left  for  England  to 
his  expert  knowledge  of  explosives  at 
the  service  of  the  Empire.  Since  joining 
the  Society  in  10()2  lie  has  been  indetatig- 
al  l<  in  working  for  its  interests,  as  well  as 
1  se  of  the  country  generally,  and  his  ser- 
vices  will  he  greatly  missed.  We  regref  to 
stat'-  that  Mr.  Andrew  F.  Crosse,  our  oldest 
Past-President,  resigned  his  membership  of 
the  Council  in  November  hist,  hut  at  the 
time  we  desire  t"  assure  him  how 
the  Society  values  the  work  lie  has 
done   in   its   interests. 

Our  membership  in  Mexico  has  been 
greatly  affected  by  the  turbulent  state  <>f 
the  country,  and  our  Corresponding  Mem- 
ber oi  Council  for  that  State.  Mr.  Walter 
Neal,  after  being  wounded  during  the  trou- 
bl(  s  there,  left  for  the  United  States.  Our 
•  ire  due  to  him,  as  also  to  the  other 
Corresponding  Members  of  Council,  for  the 


services  they  have  rendered  to  the  Society. 

Two  of  our  Honorary  Members  have  re- 
cently been  honoured  by  the  King,  Sir 
Thomas  Eirke  Rose  and  Sir  1!.  A.  S  Red 
mayne,  and  the  Council  forwarded  its  con- 
gratulations  to  them. 

.Mr.  F.  D.  1'.  Chaplin,  M.L.A.,  resigned 
Ids  membership  of  the  Society  on  taking  up 
the  position  of  Administrator  of  Rhodesia, 
and  the  Council  are  pleased  to  state  that 
His  Honour  will  retain  his  interest  in  the 
Society,  having  accepted  the  position  of  an 
Hon.   Vice-President. 

Your  thanks  are  due  to  the  members  of 
the  various  Committees  of  the  Conned  for 
much  valued  work  in  the  interests  of  the 
Society. 

The  Society  is  again  indebted  to  the  local 
press  for  reports  of  its  proceedings,  and  also 
to  Messrs.  Aiken  and  Carter,  Hon.  Audi- 
tors, for  the  painstaking  care  with  which 
the  audit  of  our  books  is  carried  out. 

The  President:  I  beg  to  move  the  formal 
adoption  of  this  Annual  Report  and  Balanci 
Sheet.  I  have  not  very  much  to  say  about 
n.  excepting  that  it  might  have  been  a  lot 
worse   under  the   circumstances,. 

Mr.  W.  R.  Dowling  (Past-President): 
I  have  pleasure  in  seconding  it. 

Prof.    J.    A.    Wilkinson   (Vice-President): 

I  have  much  pleasure  in  risiue  to  support 
tin-  resolution.  I  should  just  like  to  -n 
few  words  about  the  Balance  Sheet  and  the 
financial  position  of  tie-  Societ3  as  it  stands 
at  present.  In  these  times  of  stress  and 
adversity  we  are  now  no  longer  confronted 
with  the  cost  of  the  Society's  Transactions, 
which  was  finally  written  off  last  year,  and. 
practically  speaking,  if  that  is  deducted,  il 
will  be  found  that  the  Balance  Sheet  is, 
roughly  speaking,  just  about  the  same  as  it 
was  last  year.  Considering  the  times 
through  which  we  have  passed,  I  think  we 
can  congratulate  ourselves  that  such  is  the 
ease,  and  I  think"  we  can  also  congratulate 
ourselves   that    the   Society  has   been  able   to 

carry  on  business  as  usual.  We  have  been 
able  to  meet  regularly  and  publish  our 
Jo  in  il  as  usual,  anil  We  have  been  able  to 
carry  on  from  the  financial  point  ol  view, 
which,  after  all,  deserves  everj  considera- 
tion. This  year  I  hope  those  ol  .air  mem- 
bers who  can  will  do  their  best  to  help  US 
in  obtaining  advertisements  tor  our  Journal, 
because  it  will  assist  in  reducing  its  cost  t 
the  Society — or,  in  other  words,  if  we  an 
able  to  gei  more  money,  we  are  able  to  give 
our  members  slightly  better  value.       The 
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annual  subscript  Society  is  - 

ss  than    many    si 
Home,  where  the  j >i-ii it i i ii/  and  other  expen- 
re  so  much  smaller.     Our  i 

1  bal- 
.   but  only  a   small   bi  I  not 

•    I  should  like  to  see  it.     W 
not  want   to  draw  upon  that   balance  it  we 
can  possibly  help  it.  because  we  hope  the 
iv  will  have  mat      i  use- 

i»e  should  like  to 
serve  thai   balance. 

new  Council  will  have  to  do  is  to  try,  if 
possible,  to  make  revenue  and  expenditure 
meel  as  far  as  possible.     With  your  pn 

isurer  who  will  be  re-elected  this  even- 
ln;.',   meml  quite    certain    that 

everything  n  ill  be  done  to  lal   is 

the  case.     I  have  much  pleasure  in  support- 
ing the  n  \nmial    Report 
sed. 
I  he  Report  and    \c 
I   unanimously. 

The  President:   Before  we  pass  on  to  the 

business,  1  feel  I  si  refer  very  feel- 

rdial  co-operation  and  su] 
uh   the  members  ot    the    Council 

during  my  year  oi  office.     It  has 
i  asy  year  tx 
throug  i.   and    the   I  ouncil   has  done  every- 
thing possible  to  k  ep  things  going  with  the 
I    possible  dislocation;  and   it   has  suc- 
•  I  in  doing  so  in  great  measure,  and  I 
■  ill  be  evi  n 
sful. 

SCRUTINEERS'     Rl  PORT      \M'     DEI  LAR  VI  ION     "I 
OF  OI  I  li  IK-    VXD    i  01   SI 

The   Secretary  n  id  the  Scrutineers'   Re- 
port, as  follows :  — 

onesburg, 

26th  dun.'.    1915. 
The  Pri  sid 

\nniial  Genera]  I   Members. 

Sir, 
We  1  port  that  we  have  this  day 

i    :     i    LOO  ballot    papi  rs,  handed   to  us 
by  the  Si  i  i 

i  > 1 1 1 -   scrut  in)    ena  bles    us   to   di  clare   the 
result  «'i  the  ballot   as  follows:  — 

Mr.  -la-.    E.   Hi  imae    unoppi  - 

I    ,      Pn     di  nix : 

Mr.  II  \.  White. 
Mr.  R.  A  Barry. 
Prof.  J.  A.  Wilkinson. 


Hon.  'i'n  i- 
Jamcs  Littlejohn 

Mem  ncil. 


Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 


I.   Gray.  Mr.  H. 

K     L.   Graham.  Mr.  C. 

E.  I'a.n.  Mr.  H. 
A.  Whitby.  Mr.  E. 
John  Watson.  P 

F.  W.   Watson.  Mr.  M. 


S     Martin. 
Toombs. 
S.   Meyer 
II.   i 

Uier. 
ate. 


II       R.      V.DAM. 
P)    tC^    T.     MORRISBY. 

S .    N I  w  Ti  i  S . 

\.  Thomas. 
1'.   J.    Pooler. 

The  Secretary :  I 
halt    nt    the    new     Pn  sidi  nt .    Mr.     Ia>.    E. 
mas,   for  his  absence  this  evening,  and 
to  express,  at    his  test,   his  thanks 

honour  you  have  conferred  upon  him. 
Mr.  Thomas  n  away  at  the   K 

tor  the  last   six  d   w  ill  be 

again  next   week. 

\l  ■     1 1    I  i     1 1 
to  ex]  ug  unable  I 

it  this  mi  i 

Ml  MB]  RS. 

'I''  ler  and  S.  Newton  wi  re 
elected  scrutineers,  nd  after  their  scrutiny 
of  the  hall'  "  sident  deel 

that  mber- 

ship  had  been  elect  ed :  — 

O  .      ROBI  l.I      HonsBI  RGB      M  1'  DOI  CALL,      I  '    ' 

i"ii    I: lepoorl     Deep,    Ltd  .    P.O.     Box     1 10, 

R le] 1 1      Redui  i  ii  in    Foreman. 

The  Secretary  announced  that  the  follow- 
Vssociates    and     Students    had     I 
udmitti  1:  — 

\       \   ....  iatea 

<  i.     Bbyi  i     i  mm  1 1  s,    Banl  jes    I 
■ .  \l     Co.,    Ltd.,    P.O.    Box   2,    Florida 

Sim  l  l 

(ii:i>\i  vs.     I > v \  ii'.    36,     I  pper     I  -  New 

I  if'  ancliT. 

\     -i  i.i.  nl - 
Pooh,   Douglas  Waltkb,   16,  Bezuidenhoul   5l 

'. ! 

\       ■  S..A      School   of   Mj 

and   Technology. 

\  R 

nesbui  g        Metallu  I  v 

S.A.  Si  1 1  of  Mines  and 

General  B 

VOTl     "1      l  II  VSKS   TO    -i  RL'TIJi 

Mr.  F.  W.  Watson     Mi  mbi  i  of  Council): 
1    beg   to  move  n   hearty   vote  of  than] 
the  scrutineers  for  their  labours  in  connec- 
the    ballot    for  lection   of 

officers. 


General  Busim  >*. 


\    '      of    thanks    was    carried    urj  mi- 
sly. 

Mr.  F.  J.  Pooler  briefly  acknowledg  id  the 

i'i. nt   on  behalf  of  the  scrutineers. 

ELE(  TInX   OF   AUDITORS. 

Mr.  John  Watson  (Member  of  Council): 
I    I    s    to   move    the    re-election   of   Messrs 
i    <  !arter  as  honorary  auditors  <>i  the 
:\  for  the  ensuing  year,  and  to  propos 
a  hearty  vote  of  thanks  to  them    for   their 
luring   the  past   year. 
-  was  carried  by  acclamation. 

SAFETY    LOCKING    DEVICE    FOE    STAMPS    IN 
STAMP    MILLS. 

Mr.  J.  M.   Neill  (Member):   I   havi    here 

'11    device    to    which    I    would    direct 

ion.      It   is  a    "  Safety-first  '  measure 

le  purpose  of  locking  the  stamps  in  a 

ip   mill.      We   have   heard   a    good    deal 

ab   u1    this    sort    of    thing;    but    not    one    of 

i  gives     continuous     safety — that     is, 

all    the   time   the    man     is    working. 

ne  does.     That   is  why  I   should   like 

II  the  attention  of  the  members  of  tins 

S        m    to   it.     It  does  not   matter  what    is 

b     ■_      done     under     the     stamps      (somi 

of      thi       devices     have     to     be     remot  ed 

I  si     the     men     are     still    working),     but 

this     device      has      not      to      be      n  nn 

■    tune   ;it    all   until  the  actual   stamp 

o    worked   on   has    to   be    broughl     into 

tion.        The    credil    for   the   design    ol 

this  apparatus  belongs  to  Mr.  Fuchs,  of  the 

Knights   Deep.     It   is  not  patented;   but   it 

p     -   i  ms   the   win  ile   of   its  dutj    all   of  the 

t         and,  for  thai  reason,  I  am  bringing  it 

id.     I  think  if  it  is  adopted  bj   any  of 

companies  they  ought   to  recognise   the  in- 

' ;t  the  idea  in  some  pecuniary  waj 

Mr.     H.      A.     White     (Vice-President 

I   -     add  just  like  to  remark,  with  regard  to 
this  device,  that   I  find  i  >ne  t  bine  ni  il  iceable 


I  lamp,    lfin.  x  Jin.    flat   bai . 

i  'osf   ti ■.mi  5s.   to  6s.   each. 

Five   will   be   sufficient    tor    100   stamp   mill. 

1.   ('lamp    shown    where    finger    projects    bey i 

tappet.      Finger  cap  not  slotted.     Lug  on   clamp. 

'.'.  (lamp  shown  where  finger  does  not  project 
beyond  tappet.  Finger  cap  slotted  No  lug  on 
clamp. 

'A.  Clamp  shown  where  finger  cap  is  solid  cast 
and  is  not  drilled  or  slotted.  Clamp  with  small 
independent  member  with  lug  working  freely  on 
pin  or  pins,   or  pin  and   slut    in   clamp. 

4.  General  arrangement  showing  clamp  in  posi 
tion   at   side   of   stem   away   from   cam. 


aboul  it.  and  that  is  that  the  shiftsman 
actually  uses  it:  but  with  regard  to  other 
safetj  devices  for  similar  purposes,  he  finds 
it  is  too  much  trouble  t<>  use  them. 

The  President:  I  am  sun-  our  besl  thanks 
are  due  to  Mr.  Neill  for  bringing  this  devici 
heli. re  us,  and  I  hope  ii  will  be  adopted  as 
■i  means  ol  lessening  accidenl s  on  t he  Hand 
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NOTES  ON  THE  TREATMENT  OF  ANTIMONIAL    GOLD    ORES    FROM    THE 
MURCHISON  I:  \\<:i:. 


By  II.  I;.  Adam,  IS.S,-.  (Member). 


'I'Im-  following  urn  d  "ii  various 

experiments  made  on  samples  oi  ore  from 

so-called    "  Antimony    Bell  "    in    the 

Murchison  Range  District,  VI'.    Transvaal1 

and  "  n  obsi  rval  ions  made  on  the  spot . 

Vmong  tlio  numerous  "  reefs  "  ot  the  dis- 
tricl  this  is  the  most   remarkable  in  extent 

mil I  nature;  it  lias  I n   traced  over  forty 

mil.-  east  and  west.  The  comparatively 
-in. ill  amounl  ol  developm<  nt  work  thai  lias 
so  in-  been  done  is  quite  promising,  bu1  the 
problem  <>t  obtaining  a  profitable  extract  ion 
,,l  the  gold  from  these  verj  refractorj  ores 
has  not  yet  been  solved. 

From  the  metallurgical  standpoint  the 
ay  I..-  classed  as  follows  :  — ■ 

I,  Partialh  weathered  or  oxidized  surface 
ore  "  rich  "  in  antimony 

1 1  Partially  weathered  or  oxidized  sur- 
face .in-  poor  in  antimony. 

III.  Sulphide  ore  "  rich  "  in  antimony. 

IV.  Sulphide  ore  poor  in  antimonj . 

'I'll.-  reason  for  this  classification  is  that 
when  i be  an1  imony  content  is  not  t<>"  I 

-  .\     not    much    above    1      .    the    gold    can    he 

icted    with    tair    success    l.\     standard 
methods      (amalgamation,      concentration, 

i  .line)  «  it li< m i  special  preliminary  I 
ment.     In  this  connection  it  is  to  !»■  noted 
i  icb   in  ant  imonj  "   here   mi  an-  ore 
with  an  antimony  content  .>!  2     ami  above. 

i ;.  nerallj  speaking,  i  be  nat  ure  ol  the 
is  such  that  bj  s<  leckive  mining  and 
sorting  such  a  classification  could  be  made. 
'The  ore  richer  in  antimony  is  principally  on 
the  footwall  oi  a  quartz  reef,  which  latter 
supplies  the  ore  for  cla  sses     II      ind     IV.). 

ment  : 
periodically  lenses  •.!  stibnite  occur  in  thi 
quartz,  sometimes  "i  great  extenl  ami 
purity,  hut  such  ..I.-  would  no  doubt  he 
specially  mined   fi  ir  i  lie  ant  im.  raj  . 

Treatment  of  Class  I  on  attempts  to 
.  ,1a am  i  he  gi ild  from  Hi i-  mo  terial  bj  .In eel 
amalgamation  and  cyaniding  Lra\e  verj  poor 
results,  \h.iui  an  ma\  I..-  extracted  with 
rj  high  cyanide  consumption.  Although 
the  ore  is  referred  t<  I,  it  always 

contains  a  large  pri >p. irt i t  sulph idi 

■  ixj  sulphide   ol   ant nj .        Even   •  in   the 

-iiii.ee  practically  pure  stibnite  i-  often 
found  with  only  a  film  ol  oxide.  This  is 
probably  due  to  the  very  dry  climate  and 


to    the    tact     that     antimony    sulphide         •  - 
not   weather  easily  as  compared   with 
pyrite  oi-  arsenical   pyrite.        A   samp 
crushed  ore  very  rich  in  antimony  sul| 
was  exposed  for  five  months  lie- 
ally  moistened  ;  at   tl nd 

ha. I  altered  very  little  in  appearai 

Tic-  cyanide  solutions  from  tin   • 
of  this  semi-oxidized  material,  and 
from  any  ..re  containing  much   sulph!, 
antimony,  always  contain  more  .a-  1,  -- 
mony.      This    is   due    i 
alkali   iii   commercial  cyanide  on  antii 
sulphide.     Addition  ol  lime  or  sod 
solutions,  therefore,  only  increases  thi    con- 
sumption   ot    cyanide   and    the   amount 
antimony    dissolved. 

A    -ample   ,.t    this   class  oi   on 

'.I-  I    ,l\\t.    o(    gold    p.r    ton    and     10 

mony  (a  large  proportion  "i  which  v.  is  sul- 
phide) was  roasted  on  a  shovel  over  an 

li  rably  below  I 
luat.  An  extraction  of  86  ot  the  gold  "as 
obtained  by  cyaniding  tie  '\  ith 

d(     COnSUmpt  ion    at    the    rate   .,i    l  ■•■:    Hi. 

per  tun  ..I  ..re,     Thi-  r.sult  was  Burpris 

e I,  and  attempts  t.<  repeat  it  were  i       a 

l.-s  satisfactory.     The  reason  probabl; 

that     in    this    case    the    roasting    u     -  I 

out    \  erj    -low  |y   w  ith   excess  i  .i   a  ir 
-.iich  a  temperature  thai  absolutely   no  frit- 
i  ing    ■  .r    fusing    <.t    the    a nt  imi mj    sul|      le 
occurred.    In  other  trials  on  similar  mati        I 
the    roasting    was    .lone    in    a    muffle 
higher  temperature  and  with  too  littl. 

This  semi-oxidized   materia!  can   I 
centrated  with  lair  efficiency;  the  more  oxi- 
dized   it    is 

-in. \i.l.    ol   antimony   wets   readilj         I 

does  not  slime  in  crushing  so  badily  at 
snip!  nsily  sm.ll 

antimony   metal,   there   would   probabl 
a    market    lor   it .    though    « hethi  r  d 

content  would  he  paid  for  seems  doubtful. 

Treatnn  ni  nj  <  'la       II    On 
ally  has  the  highest  gold  content 
..I    course,   only   a   limited   supply 
verj     rich    pockets    occur.       Even    with    this 
material  direct  amalgamation  and  cyai 

poor    resultB,     the     consumption     of 
cyanide  being  verj  high.     Small  scah 
showed  that  amalgamation  followed  !■ 
centration    and    cyaniding    ot    tl 
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would  give  a  gold  extraction  between  70 
and  80  of  the  total  contents.  Pan  amal- 
gamation would  give  better  results  than 
plate,  but  results  in  the  production  of  too 
much  slime  for  efficient  concentration. 
Since  the  cyaniding  of  the  tailing  is  only 
feasible  after  good  concentration,  il  would 
I  ave  to  be  decided  whether  fine  grinding 
and  amalgamation  with  poor  concentration 
of  the  tailings  would  yield  more  profitable 
results  than  coarser  crushing  with  a  mini- 
mum of  slim.1  and  good  concentration.  It 
is  not  only  the  antimony  which  necessitates 
concentration  before  cyaniding:  copper 
may  lie  present  up  to  J  .  and  traces  oi 
nickel  and  cobalt  may  also  be  present. 

Treatment  of  Class  III.  Ore. — This  is 
possibly  the  most  interesting  oi  the  three 
Glass  is,  although  probably  the  least  profit- 
able. It  was  crucially  found  that  the 
samples  very  high  in  antimony  i  in 
to  50  antimony)  had,  with  a  few  excep- 
tions, a  low  gold  col-tent.  On  the  o'Jier 
hand,  where  stringers  of  quartz  are  found 
intermingling  ami  the  antimony  percent  ..'  I 
is  lower,  the  gold  values  arc  better.  The 
evidence  available  goes  to  show  that  there 
is  an  immense  quantity  of  ore  of  this  nature, 
tii  it  is,  roughly  speaking,  an  ore  containing 
antimony  as  sulphide  from  2  to  20  and 
30  and  with  gold  from  a  lew  pennyweights 
"to  an  ounce  per  ton;  consequently  a  profit- 
able method  of  treating  it  would  lie  of  great 
importance.  It  is  to  lie  noted,  however, 
that  ore  answering  in  gold  content  at  leasl 
to  the  remark  applied  to  many  "refractory 
ores  l>\  .Mr.  A.  F.  Crosse,  must  In-  expect- 
ed.- It  may  be  remarked  here  that  the 
word  "  ore  "  is  applied  to  material  in  which 
there  is  a  very  doubtful  profit.  Unfortu- 
cat  ilj  there  does  nol  vem  to  be  a  more 
suitable   word. 

Numerous  patents  have  been  taken  out 
tiinl  many  suggestions  made  with  regard  to 
in-  1 1  latment  oi  similar  material.  Particu- 
lars of  most  of  these  will  be  found  in  the 
reference  quoted.3 

<)t  the  dry  or  roasting  processes,  those  of 

ischmidt    and    Chatillon    are    said    to 

lie    the   most    successful.      These   depend   on 

tic   production  of  the   volatile  oxide   Sb303 

by       roasting       flic       ore       will ke       or 

cliarco.il  in  a  carefully  regulated  cur- 
rent of  air.  at  a  temperature  not  above 
Kill-  ('.  In  small  scale  tests  carried  out 
in  a  muffle,  from  80  to  '.III  of  the  anti- 
mony in  samples  containing  about  "2<>  anti- 
mony was  easily  removed  by  volatilization. 
Tlie  residues  were  always  found  to  lie  partly 


fused,  and  contained  antimony  as  sulphide, 
oxide,  and  probably  also  as  oxysulphide  and 
antimonates.  Cyaniding  tests  on  these  resi- 
dues   were     unsuccessful,    less    than    50        of 

the  gold  being  dissolved  with  very  high 
cyanide  consumption.  Tic  results  obtained 
indicated  that  smelting  with  lead  would  he 
required  for  such  residues. 

Of  the  numerous  wet  processes  proposed 
for  the  treatment  of  similar  ores,  many  de- 
pend on  the  decomposition  of  the  antimony 
sulphide  by  means  of  solutions  of  the  alka- 
lies ami  alkaline  sulphides.  Since  so  many 
pati  nts  have  been  taken  out  for  treatment, 
on  these  lines,  some  success  must  have 
bei  n  attained.  In  small  scale  tests  tried 
on  Murchison  Range  ore,  using  solutions  of 
sodium  hydrate  ami  sodium  sulphide,  the 
decomposition  of  the  stibnite  was  so  incom- 
plete that  any  attempt  to  extract  the  gold 
from  the  residues  by  cyaniding  would  have 
been  hopeless.  In  the  Mai-Arthur  process, 
using  caustic  soda,  it  is  said  that  roasting, 
chlorination,  amalgamation    and    cyaniding 

m.i\  be  employed  to  extract  the  gold  from 
the  residues.'  Iii  most  cases  these  methods 
could  only  be  applied  to  concentrates,  and 
satisfactory  concentration  of  antimony  sul- 
phide is  rather  a  difficult  problem  owing  to 
u-  great  tendency  to  form  slime  in  crush- 
ing. 

Strong  hydrochloric  acid  attacks  anti- 
mony sulphide  readily  and  is  apparently 
used  iii  the  manufacture  of  paints  from  stib- 
nite.'' The  quantity  ol  acid  required  makes 
its  use  impracticable  except  perhaps  for  the 
treatment  of  rich  concentrate.  The  reaction 
is  expressed  b\    the  equation  : 

Sb,S3  +  6HCl~2SbCl3  +  3  H,S 

It  is  possible  that  a  practicable  method 
might  In-  evolved  using  gaseous  hydro- 
chloric   acid    and    removing    the    antimony 

chloride   as   s i    as    formed    by    distillation 

(antimony  trichloride  volatilizes  about 
I  in  ('  i.  Some  attempts  made  on  these 
lues  were  promising;  the  ore  was  mixed 
with  magnesium  chloride  and  steam  wr.5 
passed  over  the  heated  mixture,  the  object 
being  to  form   hydrochloric  acid  e;,s  bj    the 

action     of      steam      on      heated      magnesium 

chloride,     the     hydrochloric    acid     in     turn 

decomposing      the       stibnite.  The      anti- 

mony chloride  and  hydrogen  sulphide  w  re 
passed  into  water,  where  reprecipitat  .0  I  of 
orange-coloured  antimony  sulphide  took 
place  according  tot  he  above  equ  ttion.  The. 
fritting  of  the  antimonj  sulphide  and  mag- 
nesium chloride  mix!  ore  usuallj   i  ius  ;d  the 
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I  tin    reactii  n   long   befon    com- 
moval  of  tin-  antimony  .-is  chloride. 

Very  interesting  results  were  obtained  on 

i>\  applj  in-  the  acid  flota- 

I  lelprat   and    Potter.5  .  The 

pres- 

ren- 

ders  it  suitable  for  this  process, 

my  is 

med.     The  results  so  far  obtained  are 

only     sufficient     to     show     that     tins     is 

im  tul  line  for  i  xperimental  work,     Th< 

given  shows  that  the  gn 

from    antimony 
de.      h    n  plained 

froth  ot  sulphide  is  called 

i  ntrate  ",  and  the  remaindi  r  the 

i,_  ",   and    I  ■  n   to 

rate  "    rich    in   stibhite 

I  tiling  "  co'nl 

muc  the  with 

the   least    quantitj    of   stibnite.       Generally 

dimj    intermi 

:  ,.il    produci  'I    n hicli    has    not    I  imi     to 

settle   witl  I  ng    '.   this   is   refi  rred 

Except  in  one  inst 
:         middling    was    subsequently    nddi 

f    lil  extrac- 
uld    probably    I  d    from   the 

tailii  |  ing    thi        middling       - 

contains    more    anti- 

derable    discri  pan 
i  i  .  due  i"  mechanii    I  I 
1 1  ,1  and  tli"  Fact   that   the  quantit  i 
pn  ducts  were  not  always  sufficient    for 
ing,    which     is    bj     no 
means    easj     with    .-1111  imi  mil  The 

n\  sulphide  fiom 
in     is  undoubtedly  much  bet- 
ter than  1-  expressed  bj   the  results  in  the 

.■nt .  in  the 
form  "i  apparatus  us  .1.  the  sinking  oi  some 

nci  ntral         dui  ing    tin    removal   1  I 
pr.  ducts.      It    "ill   I"    not  iced  that   tin 

iges  "t   antimonj    in    tests  6,    7   and   8 
ii'  e  gold 

are  higher  .  The  1  xplanat  ii  no!  I 

;  i  were  made  on  a  mixture  1 

I I  [    and  IV .  As  will  be  ment 

l,i,  1 .  i  llass    IV    on    contains  some  copper 
pyriti     in    addition    to    the    antimonj    sul 
,  i,    madi 
treatment  I  sul- 

The  results  in  thesi    ■ 
11 
with    the    pyrite    than    with    the    stibnite. 
'I       work  is  not  sufficiently  advanced 


nt  the  tn 
ling  "  for  gold  extraction  :  1  Fact  is 
that  with  improved  methods  for  removing 
the  "  concentrate  "  quieklj  and  cleanly 
iiiucli  better  results  may  be  hoped  for,  con- 
sequent Ij  it  would  be  mon  pn  ifitable  to 
work  "ii  the  Hot 
dealing  with  the  tailin; 

Unfortunately  it  is  rather  difficult  tn  1  btain 
information  on  the  latest  developments  'f 
Hotat  ion  pn  c   ss<  - 

With    regard   to   the   m 
these  expei  iments,  trials  wi  - 

.■in  ordinary  beaker,  the  floating  eonoei 
being  skimmed  <>ff  bj  hand.  As  1 
mended   bj    Hoover5,  a  3  I   sul- 

c  acid  .-it   .-i  temperat  ui  I 

80    <      was  used.     The  ore  v 
Imt   acid   in  the  proportion  ol  about    I 
l.\    u  eight  _     11   I  1  ■"■    were  done  in 

1  his   waj  .      It  was  found  to  bi 

a  cli  hi  separa.1  ion  by  this  n 
owing  t..  the  sinking  oi  some  "conci  nt 
during  skimming  ntly  a  tall  1 

v\  Under,  as  show  11   in   t  he   illustn  I 


''  ■''        1 
ind  '» 

settled        t  I'uln    Bo«    tube   t"i    '  1  oni  el 

ndmitti  .1  , ,  ,,,.  • 

in  at   lower 

side  1 11 
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I  in  subsequent  work.     With  this  d 

t< 'in  I  -< ilut ion  in  the  >-\ lindi  - 

in,    which  'I    for 

re  was  added  pulped  with 
d,  and  after  about  one  minute's 
I  the 
drawing   it 
in  tii.    bottom.     It  was  found  thai 
prop<  tu  acid  could  I"-  inci 

up  to 

tests  iiiuii- 
l  (4)  and  -  made  to 

by    adding 
sufficient  pulp  to  cause  the  float  ii 

Thi    result  of  this  was  1"  •_ 

but  a  less  clean  "  concentrate  ".     As 

the    concentration    oi    lead, 
zinc  and   ci 

ourse,  continuous,  and  although   ii 
es  oi   I  »elpra1  and    I ' 
oil  was  used,   ii 

tumid   advisable   to   use   a    little.      In    I 
small    scaL    i  xpet  iments   no  oil   was   used. 
Although  this  sep 

rovi  m.  nt  on  the  beaker,  it  is 

menting  that    what    is  wanted   is  a   mi 

mn    i  i  ■  ■  ■_  i  >  i  • 

no   possibility 
ing    after    its    formation.       An    i 
in. 'h;        i  [esci  ibed 

1 1 . .,  ,\  er. s 

\i   the  Weig  il    M 
I    ■      [  200  ft.,  theri    is  a  ven 

containing   veins 

■  t   the   sulphides  ol   antimony,  copper  and 

.'in. uiiit  ..I  sulphide  is  rarely 

I 

been  exp  belt  ". 

I ; ;. 

tent    was 
i        ni   samples  of  this  material. 
,\  ledgments  and  thanks  are  due  to 
Prof.  G.  H.  Si 
mation,    and    to 

f<  ir  pei  mission  to  use  data  obtain- 
ed n  hen  in  their  employ  mi  Mr. 

for  much 
/.'.  h  n  n 

Murclit8on  /.'  mgi  : 
Hall  (S. A.  Gov!    G 

The  trouble  is  that  verj  often  these 
refractory  '   ores   are    no   i  ich<  i    than   ores 

•  'i   the  t  'Ininiral    M.  ta]  and    Mining 

1   nuary,   1913,  p 


.'!.   Antimony,  C.    V.   Wang,   pp.    154  160. 

I.   Selwyn      Brown,     Australian 
Standard,  May,  1906,  p.  522 

".II 
Hon,  p.  80. 


Mr.    Jas.    Gray 
[  wou  se  a  very  In 

Ir.    Adam    t 
Antimi 

Mr.  F.  J.  Pooler 
in.  nt  of  Class  III    ore  the  authoi 
about   '_'ii  I  imony   was 

moved    by    v<  lat  ilisation.     I    should    1 
know  ble  to  collect  the  subl 

and    was    it    all    SbsOs,    <H' 

med     unchanged '.'     It     s b     ;• 

i iv  iiMi  .  isure,  t  nrn  i 

the   •  difficult  "    from 

point  <.t  view. 

Then   \\  ith   regard   to  the   ing 
extraction    method,    it    the    revers 
action    hark   to   SbaS,    could 
would  it  not  be  an  ad\  antag         II  ed 

ti  i   me  that    heat  ing  « ith   (-(.1111111111  salt 
heated  st  :am  might   be  worth  t: 
igh    as    less    (il    any  1    H,S    woul 
evolved,  I  think  it  might  prol 
to  leave  out  the  steam  and 
about   l"'ii    t '.  with  comm< 'ii  salt 
try  t(.  volatilize  the  SbCl,  directlj      l   ■ 
author  give   me   any    inforn 
point,   pli 

Turning  to  the  table,  it  is  a  pit 
■'  cannot    inf<  .1  m   us   « bat    pi 
.it    tii.    ^'dlil    was  hy 

ordinary 
method  that  he  has  d 

No    I  method,  but  in  t  he  table  « ■ 

1    "  concentrate 
•  .1    as    usual,    presumably. 
This,  however,  does  no)   mi 
traction  is  feasible  by  ordinary  n 
verj    small  quantity    ol    SI    3 
complii  ction. 

We  shall  look  with  interest  for  some  fur- 
ii    on    this    point.        It 
meanwhile    we    ran    congratulate   oursi 
on    a    \. t\  paper,    show  ii  a 

possil  probabilities,    <.f 

. mtside  "   pn  |" isit ions. 
Mr.    H.    Meyer    <  Metnbt  r   of   i 
l         papei 

fact    that    ili.     reefs   ol    the 
rungi  1    l\  ing     fallow     ; 

.   partly  ..ii   account  ol   inai 


Win.  CMen— Safety  Measures  in  tht  Ust  oj 


327 


m  i    parth    'ii     ice   unl     oi     the    refract  >ry 
a  mdil  ions. 

A-   far  as  I  am  aware  thi  re   is  only  one 
mine  in  the  country   where   s  con- 

taminated with  antimony  have  been  treat- 
ed ..11  a  large  scale.  Al  the  ( lam  and  Moti  >r 
Mine,  in  Rhodesia,  an  ore  consisting  largely 
ol  arsenical  pyrite  with  a  comparatively 
small  percentage  oi  stibnite  is  treated  for 
its  high  gold  content.  After  extensive  de- 
elopment,  resulting  in  the  disclosure  of 
some  750,000  I  ns  oi  ore  valui  I  al 
12s.  6d.  a  ton,  elaborate  experiments  were 
conducted  t  i  determine  the  >>,  si  suitable 
in.  tin  .1  of  treatment.  Thes  i  beinj 
factory,  an  experimental  treatment  plant 
handling  600  tons  a  month,  was  put  to 
work  in  1912.  Laboratory  experiments  in- 
dicated an  extraction  of  ?->.">  .  The  treat- 
ment in  the  experimental  planl  sonsisted 
ol  dry  crushing  in  ba  II  mills,  roa  si  ing  in 
mechanically  operated  furnaces 
Edwards  type,  fine  grinding  in  contact  with 
cyanide,  and  final  recovery  from  solution 
fter  vacuum  filtration.  No  attempt  was 
made  to  recover  either  ars  mic  or  antimony. 
After  further  experiments  and  trials  a  large 
plant  of  6  mills  and  <i  roasting  furnaces, 
capable  oi  dealing  with  15,000  tons  a 
month,  was  erected,  ind  commenced  run- 
ning in  February,  1914.  Difficulties  arose 
making  it  imp.  ssible  to  realizi  the  oi  iginal 
estimates  oi  extraction,  and  until  quite  re- 
centlj    the   extraction   <  nly   a  \  eraged    75    . 

1  bring  these  points  forward  t  i  illustrate 
the  difficulties  attending  the  successful 
•  reatmenl  •  I  i  ire  from  a  fully  di 
mine  with  high  gold  values,  in  contrast  to 
the  example  cited  by  Mr.  Adam,  where 
the  antimony  takes  first  place  and  thi  gi  Id 
ond. 

I  trust  that  Mr.  idam/s  research  work 
will  do  much  towards  directing  attention  to 
the  future  possibilities  of  mining  fields 
which  are  to-day  scarcely  popular,  perhaps 
not  entirely  owing  to  the  refract  iriness  oi 
their  ere  bodies. 


SAFETY  MEASURES  IN  THE  USE  OF 
EXPLOSIVES. 

By  Wm.   Cullen   (Past-President). 

(Printed  in  Journal,  March,  1915.) 

DISCUSSION. 

Mr.  W.  S.  V.  Price  (Member):  I  musl 
apologize  for  again  speaking  on  this  sub- 
ject,  but  some  remarks  made  by  Mr.  Mar- 


quard,  1  think,  necessital  somi  rei 
In  view  of  the  number  ol  speakers  who 
differ  from  mj  views,  ii  maj  seem  like  pre- 
sumption on  my  part  to  press  my  point, 
lmt  1  would  like  to  poinl  out  in  con- 
ned ion  with  anything  1  sa^  .  i  c  an;  expi  ri- 
ments  1  have  made,  thai  thej  are  based 
on    actual    working     practice     underground, 

and      I      submit      and     maintain     lliat      many 

oi   the  experiments  can  ied  <  >u1   on  the  sur- 
face   quoted    l>.\    others,    have    no    ai 
or  practically   none,   underground. 

1  not  ice  ci  n1  inual  reference  has  bei  □ 
th e  goi  I  j  1 1 : '  1 1 1  j  o  i  1 1  explosives 
used  on  the  Rand.  It  almos-1  seemed  to 
me  as  protesting  overmuch.  We  miners 
know  that  some  are  good,  and  some  are  not 
so  L<ed.  The  manager  for  a  particular 
make  oi  explosive  was  al  great  pains  to 
explain  to  mi  thai  there  was  absolutely  no 
difference  in  the  explosives  used,  their 
mode  of  manufacture  being  identical, 
re  there  could  be  no  difference,  [f 
thai  is  si  i,  w  liy  are  miners  so  pari  ial  I  i  cei 

tain    makes,    and    \vii\     do    thej     gel     n 

misfires   when   using   othei    brands 

Mr.  Marquard  agrees  with   Mr.  Cullen  as 
to  the  good  quality  of  explosives  used,   bui 
on   page  295  of  the  Journal,  hi    is   i    | 
as   giving   one-   of   the   causes   of   misfin  s   i  s 
"bad   quality   of  explosives   used."       This 
is   nol    the  only   instance   where   he   contra- 
dicts   his   own   statements.      On   page   297, 
in  accounting    Eoi    a   so-called  running   fuse, 
he  says  ;    (a)  "  Primers  al    bottom  oi   h  >li  s, 
fuse    near   top   oi     charge     sets    explosives 
alight,    temperature    rises    to   285     •  '.,   and 
charge    explodes    before    fuse     lias     burned 
down    to    detonator."      On    the    sam 
in   another   column,    I    read   as   a    cause   of 
misfires,   "  Expl<  sives   burning  and 
being  smothered."       "  In  a  hole  ii   is  con- 
fined   behind    tamping,    the    burning   explo- 
sive  may   smothi  r  oui    before    ii    v,,,s   to  a 
temperature    oi    "is:,     C.,    thus    unexploded 
-ticks  maj    remain,  especially   as  it   is  well 
known     thai      even     detonators     can     set 
charges   alight."     So   thai    it    would    seem 
as  ii  a  piece  oi  fuse  would  be  able  t. 
ate   more  heat   than  even  a   fault] 
tor ! 

In  support  ol  my  theory  thai  in 
cases,  such  as  development,  or  even  stop- 
iug  in  I  roken  ground  whi  re  there  are  many 
parting  planes,  it  is  ad\  isable,  it  no1  absi  i- 
lutelj  neci  ssarj .  to  nut  the  primer  else- 
i  nan  ai  the  top  oi  the  charge,  I  can 
quote  an  instance  thai  has  occurred  since 
I     ittended    the    meeting    I  ivo  months   ago. 
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;  meeting  I  was  unfortunately   ill, 
1  -tit  from  my  work,  am 

-■•n!    t'>  work   in   m\    place.        He 
that  after 
blasting  a   certain   round,  he  1 « .- » •  1   four  cut- 
in   in    the   round.      When 
I         ed  him  where  he  had  his  print*  i 
told   me   I  go   in  !        I 

Id   like  i"  know  what  amount  of  heat, 
and  what  length  ol  time  would  be  reqt 
to  fire  a  stick  ol  gelatine.       I  have  brought 
iple  i  it   pieces  ol   fuse  w  ith  me  t"  de- 

monstrat  •■    the    am I  out 

burning    fuse.      The    i  light 

ordinary   packing  papi  r,  not 

on  a  stick  ol  gelatine,   but 
1  will  wrap  a  small  piece  tightly  round  the 

which  will 
applied   in  a    hole,  and  hold  it   in  my  hand 
while    I    lighl    it,  and  the   fu  I   the 

Experiment    shown.)     It   will 
be    seen    "it    examination    that    the    | 

heal   marks  on  it  that   would   fire 

'  died  ;  the 

only  mark  is  where  the  tar  oozed  through 

:    was  a  new  pice-  <>f  fuse. 

i    my 

i'  r  -' >me  t iths.      \t*.  r  di 

\    burning,  the  speaker  continued:    It 
will   be  seen   thai    thi        p  scorched  a 

I ;  i :  I   .    though    \  •  i  \     little ;    bul 

thai   an  "lil  or  litter  i M ■  i \ 

thai   '-\  en  the  den  onstral  ion    1    bai  •    given 
you    here    is    n<  condil  Ions 

underground,   for  the  fuse  and   paper 

e   dry,    while   our   drill    holes   are 
r   pumped 

little    water  or   sludge    in 
up  an j    intersl  ices  betv 
gelatine    and     pri 

On  page  297,  under  the  heading  I  n- 
proper  and  unscientific  charging"  ill) 
tamping  in  between  cartridges  is  quoti 

i    misfires       \t    pres  ni    the   law 
this,    Init    it    was   no!    always   so, 

and     while    with 

.   with   other  gelatine   it    is  quite 
\   few   j 
sin. ill    property    about  at     of 

Kin.  rhe    in. in    who    had     I. ecu 

there    bel  i 

iund   in  which   blai 
or      In        gelal  ine-di 

sen  icenble.     1* 
«  ith  :i   1  I  lb.  hnmmi  r.     I  l<  >\\ 
1  had  to  us,-  w  li.it  was 
hole    I    put    half  a   stick   ol   i:<  latine 


bottom,  then  a  good  stick  of  tamping,  then 

a    halt    stick    nt    gelatine, 

tamping,   and   finally   half   a    stick   • 

tine  for  a  primer,  tumping  firmh  again.      I 

have   in   my   i  stick  ol   tamping 

in    a    hole,    and    the 
broke  the  ground  i 
hole   I  was  developing,  and  the  tamping  is 

'  !  illg    '  ill    it    can    i 

yet. 

( >n  another  «  Inch   I  ha< 

tioned  here  h  same  tinny 

when  excavating  for  new  construction 
work,  bul  had  another  make  ol  gelatine, 
and  it  failed  to  the  first  piece 

primer,  and  in  that  case  it   would 
be  dangerous   to  us 

I   sinci  ri  l\    hi ip< 
here  may  be  construed  as  trying  to 
caivl.  >~     or     negligenl      milling 
There  is  positively   no  excuse  for  neglect  or 
c.n-eli  ssi  qui  ited  ol  a  miner, 

who,   when   thi-  detonator  has   been   pulled 
;  lie  primer,  tamps  tip  and   trusts  to 
hick:  or  the  other  who  chews  the  end  of  ■ 
deti  mat  >i    to  save  pliers       He  is  apt 
a  ver\   bad  headache,  as  also  the  other  who 
liis  fuse  first   and  then  put  his  de- 
tonator on.     I  have  another  name  t 
other   than    "  minei  s  ".      We 
trouble   underground   without    a    lot 

icl  ions   being   added,   which   really 

harm  than   g 1.      Thej    are  apt   to 

make  men  reckless  when  in  a  hurry,  ami 
we  have  to  hurry  nowadays  to  make  a  liv- 

Mr.    Marquord 
e.l.    "  Minei  -  their   oil   in    tin 

box   as   theii 

:    it    touches.         It    the 
miner  h 

self  \  el  '  i\  i  s   tiinl   it    handy 

mines 

I  I 

Mr.    I  ■  that   men  put  n 

more  nsibility     on     the 

I 
the   number  of   placi  -   n    man 

nvthing 
to  -I"  witl 
I    mii>t    adi 

II.  i     miner! 

>1 hi  i 

■ 
stand  1  Dnl 

I,    what 

would    he    use'.1        I    hear   that    a 

• 


.     ,-    >//(./   (  '., 


*j,<>lt<li 


So  I  repeat  that  I  certainly  have  no  desire 
i  i  urs  ge  men  ti  i  run  needless  or  un- 
necessary risks,  but  simply  to  show  that 
many  so-called  experiments  merely  prove 
nothing. 

If  1  did  not  take  a  live  interest  in  my 
Work  as  a  miner,  something  more  than 
merely  making  my  pay  out  of  it,  1  should 
not  be  a  member  of  this  Society,  and  T 
quite  agree  with  what  Prof.  Wilkinson  has 
said  to-night,  that  it  is  a  disgrace  to  the 
mining  men  on  the  Rand  for  the  Society 
to  have  such  poor  attendances  at  it-  meet- 
tags,  and  slackness  in  paying  subscriptions. 
If  men  had  real  heart  in  their  work,  whe- 
ther miners  or  mine  captains,  metallurgists 
or  chemists,  this  hall  would  be  full  and  the 
Society  would  not  need  to  fear  for  lack  of 
funds. 

I  have  to  thank  yon  for  your  patience, 
but  thought  that  sometimes  it  i»  as  well  to 
hear  a  miner's  point  of   \  iew. 

The  President:  Our  next  meeting  is  in 
September.  There  will  he  no  meetings  for 
the  next  t vvi i  in'  nths,  i m  acc< iunf  i if  the 
Winter  recess. 

The  meeting   then  terminated. 


Then 


Contributions  and  Correspondence. 


GENERAL   FORMULAE   FOR    RESULTS 

■OF  TWO-WASH  DECANTATION  SLIME 

TREATMENT.* 


(First   Wash   only   precipil    ' 
Ry  H.  A.  White  (Vice-President) 
Let  V 


lime  in  d\\  t . 


( Iriginal  value  of 

ton. 
Undissolved  gold  in  i  isidue  it 

per  ton. 
Ratio    by    weighl     ol     solution    t< 

solids     iii     pulp     before     settli 

mellt. 

Ratio    by    weighl    oi    moistui 

solids  in  settled  slime. 
\  alue    of    precipitat  id    soluti< 

dwt.  per  ton. 


dwt. 


to 


-  Op.  Band  Metallurgical  Practice,  Vol.  I  .  p.  2<M. 


1 1  i  Value  oi  first  wash  in  dwt.  per  ton  (A) 
_  n  V  -  ^  +  uj|  -  -M  r 
r(r-M)  +  M2. 

1 2)   V.i  I t  -  ici  md  wash  (  B) 

M  \  m(r-M) 
r 
(3)  Value  of  residue=MB  +  v. 
1 1    Perei  ntage    Extraction 

1QQ(V  _  v  _  MB) 
V 


FORMULA  FOR  MAKING  UP  CYANIDE 
SOLUTIONS. 


By  H.  A.  White  (Vice-President). 


Let  T     Tuns  of  solution  to  be  mail'  up. 
W     KCN      already  in  solution. 
S     KCN      required. 
1'     KCN      in  solid  cyanide  used. 
\     Pounds  of  solid  cyanide  required. 
2000  T  (S-W) 


Then    X= 


P 


Fi  ir  s<  idium  cyanide.   120 

KlQ  T   iS-W 
G 


X 


Fi  ir  s<  id  ium  e\  ankle,  130 


\ 


.     -2(i<)  T   (S-W) 
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PERSISTENCE  OF  ORE   IN  DEPTH. 


In  my  contribution  to  the  discussion  of 
the  above  paper  I  wrote  thai  Messrs. 
Twelvetrees  and  Ward  were  "  blind  to  the 
vasl  panorama  of  stupendous  denudation 
spread  before  their  eyes  ".* 

This  was  scarcely  correct,  as  a  perusal  of 
the  lull  text  of  this  monograph  shows. 

It  should  read:  "Messrs.  Ward  anil 
Twelvetrees,  while  admitting  that  greal 
denudation  had  taken  place,  do  not  appear 
to  have  realized  the  enormous  effect  it  must 
have  had  on  the  question  of  persistence  of 
ore    in   depth    by   the   removal   of  so   many 

tl sand  feel  of  the  upper  portions  "I  the 

lodes." 

E.  M.  Westox. 

Randfontein,  July  5,  1915. 


■  s, ,  this  Joui  iioi,  \  il.  w  .  Kebru  ury,  1015,  p.  Ij4. 
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Notices  and   Abstracts  of  Articles  and 
Papers. 

I  HEMISl  EH 

The  Pbep/ 

i  -       In   \  iew  of  tl  '    sup- 

ntion 
I  developed    bj    W  ard    and 

VVynanl  -    I  Eng     Pat.   3185,   Dei 

al   thi 

'  i 

is   mixed    ••■■  il 
par  or  other   fluoride,   the   fluoi  h 

ilent  t..  the  alkali  in  the  roi  \ 

i  t  hen  mi  sed   »  if  h  the  mati 

i  ,1  one  and  thai  of  the  Al.     I  In 

ound   preferable  to  employ 

The  mixture  was  made 

and  d 

hours.        Thi  obtained    was    lixiviated 

with    i  which    extra  I    the 

nally  present  in  the  rock  in  the  form  "t 

The    residue   might    I"' 

■  i  rig  the 

source  "f  potash 

rom  t  he  fei  mental  ion  oi   molassi  -  From 

rhi     trash,  neutra     ed  bj 

is   dei  anted,   e\  aporated  ["hi 

nation    has    bi  per 

i.    contains    al 

the  revival  of  the  kelp  industry  appears  by 

■  us  impracticable  as  a  source  "t   potash,  with 

mal     advantage    of    yieldii 

Ward   ind   Wynants.     Chemical  News,   1914,    110, 

175  ty  C/icm.   /ml  .  31st   Oct.,   191  i. 

p.    1007.     (J.    \\ 

n<  ral 

condition        All    cement    shall    be    inspected    and    at 

;  it    inspection    n 

i  ■nt  shall  contain  94  lb.  of  i  ement   net  ; 

Portland   cement    shall   contain 

III.IN 

be    heli  of   the   28  daj    tests 

be  made  in  ai 
it  he   A  iiK-r  ii  a 
I 
based  on   the  folio  •  n  nts  : 

Xatural  cement  is  del a  as  the  finely  pulverized 

ill  ing  from  the  calcir 

il   ,i  temperature  onlj   suffii 

Not   more 
than    10%  in  and 

not   more  than  30      on  n    No    200  sieve      1 

U  least  10  r  i   from 

30  in  i  .  „,,//,. 

The  minimum   req merits  t..r    briquettes   1   gq.   in. 

table  :  ii"  retr 
si.in  list   be  shown  within  the   p 

specified.     ' 

letei .   0  '•   in     tin,  l,   at    the 
ei  ng  i"  a  thin  edge,  Bhall   be  kept 
i    houi  -.   and    subsequent  j    shall 
i 'in. mi  firm  and  hai  no  Bigns  "i 

«  hen 
kept    in   air  at    normal   lei  r 'in   water  al 

al t 

I'nrtlann  defined   as   the   finely   polver- 

produi  t   resulting  from  i  he  i  al.  mar  ion  l 


! > i«- r 1 1    fusion    of    an    intimate    mixture   of    properly 
proportioned   ar«  I   i  alcareous    n 

has   lieen 

made   subsequent    to  ca  Specific  gravity. 

Not    less   than   3'10.     It   a   sample   I 

isl   maj    be  mad a  sample  ignited  at  ■ 

eat  :  the  loss  in  weight  on  ignil 
not  exceed  I  Finnx**.  Not  more  thai 
a    No.    100   and    not    more  than   25       i    No     - 

sieve.         /  |  linns,      fw 

I    and    from    1    to    10    hours   for   hard    ser. 

See  -lit inns  .is 

for   natui  i  Sams 

as    tm    natural    cement,    with    the    addition    that    I 

third    pal  in    an    atmosphere 

ling   watei .    in   a   loosely  <  losed 

Nut    mure 
than    17V      Sir     and    ii"i    more    thai      I        MgO 


i  -  rengtlr  of: 


i  Cement 


Mixed  «irli 


- 

Sand, 

in 

lb. 

II.. 

■_M  Iron]  -nil  liniisl 

all 

.  5 

— 

17.". 

7  days  1  1  in  moist 

air,  ii  in  watfi  l 

150 

.-,n 

.-,iin 

200 

III    hlltlsl 

air ,  -J7  in  water) 

250 

125 

I  i-iiM     Materials,    ¥eai  book,    I'M  I, 
290  317.      I  •         '  hem.    hid.,   Jan.    30,    1910, 

I      A      \\ 

inides  I  he   soluble   fr 

produced   from  the  ferrocyanide  by  oxidation,  and 
the    potassium    salr     is    usually    produced    bj     the 

method  first  proposed  by   I pold  G lin 

ing  chlorine  through  a  solution  of  potassium  terra- 
elds    no    blui 
-  hen   tested   •■  il  h   a 
I  I.     i 

applicable 

preparation   ol    the  sodium,  ammonium,  a* 

earth  metal  salt.-,  cl  in<  ••!  tie- 

jolubilitj     "i     the    ferricyanides    ..f    these 

bases,   and   the   great    difficulty,   and   in   ma 

the    impossibility,    oi    separating    them    in    a    part 

condition  from  the  associated  chloride. 

Tins    difficult}    ma\    I asil)    overcome    bj    tbt 

i  the  alkali.  ..i  alkaline  earth  mi  ; 
l.e  readilj  r  on>  ei  t.-.l  int..  a  solution  •.!  I 
sponding  ferricyanide  from  anj   othtf 

sails,    ami    in    a    neutral    condition. 

I.,    100  gm    "t    sodium   ferrocyanide  dissolved    ifl 
1,000    ..      ■■(    «ater    add    a    solution    ..f    m 

le  is  .  "ii 
pletelj     pi 

« bite     ii  ferrocj  am. In     ol     t  he     foi  inula 

\l ii  \a     i  I     i   \     |     in  suspoi  ed  to  the 

boil    I  ■     "i.h'.l    until   o 

this    mean-    the    white    m 
cyanide    is    converted    into    the    brown    m 

-    then    thrown    on    • 
vacdum   filter  and   thoroughh    washed:   th 
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a  lengthy  operation  as  the  precipitate  filters  fairly 
well.  Tlif  washed  paste  is  thou  added  t"  a  solu 
tion  of  any  ferrocyanide  and  agitated,  when  the 
following  reaction  takes  place.  <.•/.,  with  calcium 
nide— 
2Mn    Fe'     CN     I-.+3CV  Fe((  N)6= 

■    \i,,]^:iMnl-V    I    \ 

turn  of  the  brown  manganous  ferricyanide 

continued  until   it  ceases  to  turn  white  on 

i  ami  si.nic  of  the  brown  compound  remains 

SS ;    the    liquor    is    then    filtered    off    ami    the 

mid         ution  evaporated  under  reduced 

:  the  washed  precipitate  of  white  mangan- 

rocyanide    may    he    mixed    with    more    water 

and    reoxidised    with    nitric    acid    and    thus   be   used 

for   the    conversion   of    a    fresh    quantity    of    ferro- 

eaction  takes  place  in  the  cold  for  all 
soluble  salts  except  the  ammonium  salt  :  in  this 
conversion  only  takes  place  on  heating : 
is,  however,  best  prepared  by  precipitating 
n  of  the  barium  salt  with  sulphate  of 
ammonia. 

The    analysis    of    a    ferricyanide    in    solution    is 
usually    accomplished    by    hist    reducing    the    ferri- 
cyanide   to    ferrocyanide    ami    then    estimating    the 
idy   so   formed   by    (a)   X   10   permanganate 
:   (6)   titration   with  a   standard   solution   of 
or    zinc    salt:     (c)    or    by    titration    of    the 
obtained  by  distilling  the  ferrocyanide  with 
dilute  sulphuric  acid   and   a   little  cuprous   chloride 
orbing    the    evolved    hydrocyanic    acid    in    a 
ilkali    solution    {Journ.    Soc.    '7/.//..     Ind., 
Vol.   31). 
If   the    ferricyanide    is    free    from    other    i 

lids     it     may     be     estimated     by     the     latter 
without     previous     reduction     if     a     larger 
amount  of  cuprous  chloride  is  added. 

If  the  ferricyanide  exists  in  the  presence  of  ferro- 
uit  in  the  absence  of  other  oxidisable  salts. 
yanide  may  lie  estimated  by  first  titrating 
Oi  yanide  with   A'    10  permanganate  solution, 
reducing  the  total   ferricyanide   by   warm- 
th   ferrous    hydroxide    in    presence   of    an 
t     alkali:     the     acidified     filtrate     is     .1411 
filiate,   the   difference  between 
1     ferrocyanide    readings    will    correspond 
with   the  proportion  of   ferricyanide  originally  pre- 

I     of     the     ferrous     hydroxide     mentioned 

1  for   the   reduction    of    the    ferricyanide.    man- 

or  cobaltous  hydroxide,  may  be  substituted 

ater  advantage,  and.  if  only  the  ferricyan- 

be  determined,  it  may  lie  reduced  to  ferro- 

111   the   cold   by   the   addition   of   cobaltous 

mill     excess    of    alkali     with     agitation, 

obalto    cobaltic     hydroxide     being     formed 

thus  :— 

2K  Fe(CN)G  +  2KOH  +  3r'oO  = 

•JK.Feii  N)    |-Co,0    -H.i 
:   k     hydroxide    is    filtered    "IT.    thoroughly 
il   distilled  with  an  excess  of  hydrochloric 
I   the  evolved   chlorine   absorbed    in    potas- 
.I.-  solution,   which   is  finally  titrated    with 
odium    thiosulphate    solution.        These    re- 
may  be  expressed  : — 
I.)  Co  0.+8HCl  =  3Col  I    -  HI"  •  1  I 
.  I  Cl.+2KI  =  2Ki  I  -  I 

Each    cc.    of    sodium    thiosulphate    solution 

dent    tn   0'03292   gm.    potassium    ferricyan 
ides 

ferricyanide  exists  in  the  presence  of  Eerro 
and    thiocvanate   or   other   oxidizable    salt. 


the  twn   iron  cyanogen  com] ds  may    be 

1-1I     11  mil     the    other    salts    anil     from    '    nil     nl  I  1  r     01 

taking  advantage  oi  tin-  different   properties  of  th   . 

-  ills. 

The   solution   containing   not    more   than    1    gm.   of 

the    mixed    iron    cyanogen    com] mis    is    acidified 

with  dilute  hydrochloric  or  sulphuric  acid  and   the 
twn  compounds  separated  together  by  the  addition 
of  an  excess  of  a  soluble  zinc  salt,  and  tin-  prei    p 
tate    filtered    and    washed  :    the    precipitate    is    then 
digested   with  an  excess  of  sodium  carbonate,   when 

the  whole  of  the  ferricyanide  of  zinc  is  d mposed 

and  si. hum  ferricyanide  passes  into  solution,  hut 
the  ferrocyanide  of  zinc  will  be  unattacked  :  tin 
mixture  is  then  filtered  and  washed  ;  the  filtrati 
which  contains  the  whole  of  the  ferricyanide  is 
estimated  as  cyanide  by  distilling  with  dilute  sul- 
phuric acid  and  cuprous  chloride  into  caustic  soda 
solution  ;  the  precipitate  on  the  paper  of  basic 
ferrocyanide  and  carbonate  of  zinc  is  then  also  pul 
into  the  distilling  flask  together  with  the  paper  and 
dilute  sulphuric  arid,  and  cuprous  chloride  added 
and  distilled  in  the  manner  described  :  1  cc.  of 
.V  In  silver  nitrate  used  to  titrate  the  cyanid 
in. m  the  filtrate  will  equal  0'01097  _n 
KjFe(CN),  and  from  the  insoluble  matter=0"8122 
mi.     lyFell'X),, 

Ammonia  solution  may  be  substituted  for  tin 
sodium  carbonate  in  tin?  separation  of  the  zinc 
salts,  zinc  ferricyanide  being  readily  dissolved  bj 
ammonia  while  the  ferrocyanide  is  insoluble,  but. 
this  method  offers  no  advantage  and  the  precipitati 
is  difficult   to  filter. 

Soluble    ferrocyanides   cannot    be    separated    froi 
fen  i<  vanides  by  means  of  ferric  chloride  as  is  fn 
quently    stated,    for,    although    a    pure    ferricyanide 
solution   is  not   precipitated   by   ferric  salts,  yet    in 
the   presence   of   ferrocyanides   considerable    pro] 
tions  are  precipitated  as  a  green  ferric  ferrocyanide. 

Ferrocyanides  may  be  separated  from'  ferri- 
cyanides  by  shaking  the  solution,  made  alkaline 
with  carbonate  of  sodium  or  potassium,  with  an 
excess  of  freshly  precipitated  zinc  carbonate:  tne 
whole  of  the  ferrocyanide  is  precipitated  while  the 
ferricyanide  remains  in  solution. — H.  E.  Williams. 
—Chemical   World,   Nov.,  1914,  p.  298.     (-1.   A.  VV.) 

Specifh  Gravity  Separation  Applied  to  in 
Vnalysis  of  Mining  Explosives. — "Chemical 
analysis  of  a  mixture  of  salts  indicates  tin-  quant; 
ties  of  the  various  ions  present,  hut  throws  no  light 
on  the  manner  in  which  these  were  combined  in  tin- 
original  mixture.  After  removal  of  nitroglycerine 
ami  oily  matter  by  means  of  ether  the  (inch  pov 
dered  ami  dried  salts  can  he  roughly  separated  03 
treatment  in  a  separating  funnel  with  mixtures  nt 
chloroform  (sp.  gr.  1*49)  and  bromoform  (2"83)  oi 
specific  gravitj   between  those  of  the  salts  expected. 

Oi    which,  as  shown   in  a   table,  lie  between    1"5 

and  ■_'."'."     (     1:    Storm  ami  A.   I..    Hyde,     fourn 
Soc,  1 'hem.  hiii..  Dec.  :n.  inn.  p.  i-j-jt.    (J  a.  w  , 

Quia     Method  to    Prectpitate   Tin.     "The  tin 

(0"2 — fr.'i  »m  I  is  separated  as  sulphide,  dissolved  in 
ammonium  sulphide  (16  cc),  20  cc.  of  sodium  sul 
phite  snlut  inn  ( Hi",  )  added,  the  liquid  diluted  ti 
120  cc,  ami  electrolysed  al  60c  < '.  with  a  current 
1     1  1   amp.    at    exactly    t   voltsj   cylindrical   gauze 

electrodes   an-   employed,   one   within   the   other,     hi" 

the    electrolyte    agitated    by    a    stirrer   making    ' ; < ' ' 
revolutions   per  mm.,   the   depositi if   the   metal 

ted   ill  25  inins.       Bef use.  the  platinum 

is    either    (i.ated     with     copper    and     tin     i: 
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i ir   wiili   cadmium   alone.     The   accuracy 

t  foi    <•■•  hnical   analysis, 

l.ut  is  impaired  by  the  imp  nt   in  ordin 

i     ii  ion  :   f"i    this   reason   the  ammo- 
nium sulphide  used  is  prepared  bj   saturating  with 

en   sulphide  ■■   solution  of  ai ia    [sp    gi 

0:91)   obtained    by   dissolving   the 

In   water.     Sodium   sulphite   is  employed   to   n 

ih-  tin   solution   col less        I-     H 

Soc.    Chem     /«</  .    I'-      31,    1914,    p.    1228 
I      \     W.) 

The      Na.00    •  K  '  0 
thod  used  reakir      lown 

desirable  be -    ol    I  he   nei  essil  •■   oi    u 

Pi    .i  ucible  and   I  h 

the    presence   of    easily    reducible    metals   like    Pb 

Zn,    Sb,    I'.i       I  I  ■■    addil i    small    amounts    of 

saltpeter  is  undesirable,  in  overcoming  the  dai 

i  nil. hi.  bei  .hi  be  ci  ui  ible  bi  ill  le 

Mention  ia  also  made  of  the  difficulties  occasii I 

ilphur  in  .-in  Ii  analysis      The  author  buj 
ubstituta   for  the  above   method,   the   use  ol 
SaOH    as    the    fluxing    medium,    and    says   thai    -i 
\e  crucible  can  be  used   verj    latisfactonlj    it   thai 

ai  be  employed      <  Ine     I    silii  ate  is  used 

to  i  I..  5  "in.  of  the  Nat  ill      E    Boi  im  a,   Silikai 
/      ■     i  in  ;,i      i  !,  i  .  >  .    Dec     10,    L91  I, 

p.  3765.     (J.  G.) 

Redui  hon  "i   i  i  i  i  ii   Si  i  phati   is   V.cid  Soi    no 
by   Means  oi    '  idmium    Amalgam,   etc.    (Analysis 
..I    Mini    Watehs]      '    Free  sulphui  ii    ai  id    in   mint 

water    cai i     be    detern ■'!     directlj     owing    to 

gradual    hydrolysis    oi    the    ferrii     salt    during    the 

il Electrolytic   reduction  of   t In-   ferrii    sail 

i.,l.l\    resulted   in  the  liberation  of  measurable 

hi i      ui    hydrogen      this    source    of    error    was 

(.  .1  I,.,    i. ■.in,  ing   ■■•  ii li  .  .nlmnim  amalgam  in  an 

atmosphere   "t    hydrogen       A    portion   of    the   mine 

■  i    first  I  itrated  «  ith  potassium  per 

mate  (1  cc      0'005258  gm,  Fe)  for  ferrous  iron. 

\      in. ill    separating    funnel    and    ;i    three-way.    tap 

i  entral   I  ube    and    Bide    i  ube, 

respectively,   •  •!    a    Drexel    gas-washing    bottle,   and 

after  introducing  a  convenienl   a unl  of  the  nun.' 

vatei   and  exhausting,  the  bottle  was  "''II  shaken; 
hydros,  d     in    bottli    i   ain  shaken 

till  equilibi  ium  re  ulted      I  he  pr ss  was  repeat)  d 

il,    amalgi n,  and   the  bottle  Bhaken 

i  ••.In, 
linn,  i'.i   ,  nil  ;,  drop  "i   i  he  solution  gave  no  colour 
« ali    potassium    I  hioi  -  anate     aboul    two    mir 

i  Ine  aliquot    pari   ol   the  solul vas  then 

titrated  with    V    10  sodiun I ate  foi   frei 

and  another  portion  (50  cc  i  with  permanganate  foi 
total   iron.     Methyl  orange  indicator  w.i-  employed 

in  the  former  operation,  the  end  point   being  i > 

i. ii I  In   comparison  «itli    i  standard  neutral  tint. 

The  absolute  end  i i   ol   the  standard   wai 

i. mm. I   In    .  .mi  In.  i  n  it  \    .1  -u  1  ■  -  r  •  1  -  •  •  1  t  -   made  during 

il  on  in  preseni  e  ol  meth)  1 

orange;    tin-    resulting    tint    was    permanent    when 

in  losed  in  .1  sealed  bulb  of  clean 

\n  .11 1 Mi.  i.i I  '•nun.'  water"  containing  n  l."i 

gm.   nt'  ferric  iron,  0  77 1   gm    ol  and 

i,,      ,t    -uli, inn  ii    ai  id    per    litre,    also    I 

inn.    •  di    i  iu i-    Bulp 

.    pectively    on 
analysis  bj   the  above  mi  thod  0  127    ;m  .  0-7l  9 
in      Similai 

sulphui hydrochlorii    acids,  after   reduction   it 

iti    i  m  the  same  way  w ith  cadmium  amal 


ctremely  concordant  results  upoi    - 
•   titration  with  permanganate  and  bichi 
respectively.     In  these  cases  the  preliminary  .-\|>nl- 
sion  of  oxygen  from  t  he  solutions  was 

but  the  air  in  t lie  apparatus  was  disp] 

I., hi  dioxide.     Zinc  amal  ;ai 
tiqn   (0"5  minute),  but   the  results  wen 
the      simultaneous      displacement      ol 
inn. units  nt   iron  from  the  solutions."     -I     H     '  ipps 
and  0    W    Boies,  J    f'/iys.  Chi 
J  our  n     Voc.   Chem.    hid.,    Feb.    27,    1915,         175. 
I      \     « 

As u.-i ~i-  of  Platinum 

lualitative    and    quantitati 
nominally   pure  ami  commercial  platinum,  based  on 
.i  critical  review   "t  known  methods  and  the  results 
i)    special  experimental   work.     The  qualitat 

inatioi rmits  ..i   the  detect t    1   iml'i 

of    I'll.    I't.    I!li.    Ru,    Ir,    An.    Ai;.    I   u.    ami    I 

chloride  solution. 

In  the  quantitative  analysis  ol   lercia 

iium   the  traces  "t    ruthenium   present    maj    I 
regarded      The  approximate  purity  of  the  metal  is 

firsl  ascertai I  by  dissolving  0"!  u'»i    in  now 

evaporating    with    sodium    chloride,    <l  iss. . 
residue  in   10  cc.  of  water,  heating  wit h  al 
gm.  of  sodium  carbonate,  treating  the  cooled  si. hi 
tion  with   1   or  2  drops  ol   sodium   hypocl 
hypobromite  solution,  and   again   warming       [I    the 
solution    retains  orangi     j  ellow    coloui  i  ■ 

precipitate   is   formed,   the   metal   may    be  i 

.is   "  nominally   pure  "    plat  inum,    but    if  thi 
darkens    and    n    dark     blue    prei  ipitate 

metal  is  classed  as  im] 
rial  "  platinum. 
Group   Pri 

I.  The  solution  is  evaporated   nearly   t" 
diluted   «itli  'J  cc.  of  water  and  filtered 

II.  The  filtrate  from  I   is  saturated  wit  I 

filtered    after    I    I and   the   precipitate  ed 

wiih   Ml  el  solution. 

Prei  ipitate  :  double  chlorides  of   I't.   [i 
1 1 1    The  filtrate   from    1 1,    is  evaporated  to  •  I ry 
i  dilute  HNO  .  the  residue  treated 
with  dilute  II  \''    bo  as  t"  obtain  .i  solution  nearly 
saturated    with    \  II.i  I,    filtered,    and    thi 
washed  with  a  very  small  quantity  of  a  solution  nf 
ll\ii    •  \  II  «  I 
Pi  ei  ipitate     double  salts  ol    Pd     Ir,  am 
l  \      ill,    fill  i  ite  from    I  I  I  ed  to  dry- 

ness   with   dilute    II'  "1 .   the   residue   dissolved    in   •"> 

.,.  of  water  with  additi t   I  drop  ..f  dilute  lid. 

.mil    the    Bolution    rapidly    saturated    with    II  8    it 
about    is     i        The  black   prei  ipitati 
after   10  nuns.,  ami   washed   with   water. 
Pre.  ipitate  :   Bulphides  of   An  and   <  a 
\      l  I,,   filtrati  mi  I V    is  wai  I 

treated    with    II  S    foi         hour,   the   excess   nl    II  > 
boiled  "IT.  and  the  brown  prei  ipitate  filtered  •  -fT  and 
washed   with  water. 
Pi  ■  ■  ipitate     rhodium  sul] 
\  I      I  he  filtrate  from  V.   is  boiled,  nxidi 
ll\ii  .   treated   with  ammonia,  and   the  pri 
filtei  ed    ,,ii  I  he    e\  aporat  ion    residu 

till  rate  should  i  onsist   onlj   of  ami ml 

be  completely    volatilized  on   heat 

Si-,  ondar]    Separat s 

.    prei  ipitate   is  treated   on   the   I 
ammonia,  and   ll\i>    added  to  the  filtrate.     WhiM 
■ ,    hi. I  ii  ates    \ 
tran  ferred  I 
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!.').  i  The  precipitate  from  II..  together  with  resi- 
dues from  (1)  to  (6  .  is  heated  in  hydrogen,  ulti- 
mately tn  incandescence,  t lit-  reduced  metal  treated 
with  diluted  aqua  regia,  and  the  solution  evaporat- 
ed, Pt  being  detected  by  formation  of  the  yellow 
double  ammonium  chloride.  The  insoluble  residue 
-  ignited  with  0"3  gm.  NaXo  in  a  gold  or  silver 
spoon.  Ru  dissolves  in  the  melt,  colouring  it  yel- 
low,  whilst    Ir  remains  as  a    blue   residue. 

(4.)  The  precipitate  from  III.  is  evaporated  with 
Hi  1.  the  residue  treated  with  4  cc.  of  water,  and 
the  solution  saturated  cold  with  IIS.  The  sulphide 
precipitate  is  evaporated  with  aqua  regia,  and  the 
solution  of  the  evaporation  residue  tested  for  I'd 
with  Hg(CN)..  Any  residues  containing  Ir  are 
transferred  to  (5). 

(3.)  The  sulphide  precipitate  is  dissolved  in 
dilute  aqua  regia,  the  solution  evaporated,  the  resi- 
lue  dissolved  in  dilute  Hl'l.  and  the  solution  ex- 
t  rated  with  ether.  If  the  ether  layer  is  coloured 
yellow  and  gives  a  precipitate  with  SO.,  Au  is  in- 
dicated. 

The  aqueous  layer  is  treated  with  U.S.  the  pre- 
■  ipitate  filtered  off,  washed,  ignited,  and  treated 
with  dilute  HNO,.  t'u  is  detected  by  a  lilue  colora- 
tion of  the  solution  on  adding  excess  of  ammonia. 

Anv  residue  insoluble  in  HNO,  is  transferred  to 
(5). 

I-'.)  I  lie  sulphide  precipitate  is  dissolved  from 
the  filter  in  hot  dilute  aqua  regia,  the  solution  eva- 
porated, and  the  residue  warmed  witli  concentrated 
Hl'l.  A  rose  red  solution  which  gives  a  yellow 
precipitate  on  warming  with  a  1%  solution  of 
ethylmercaptan  indicates  Rh. 

The  nitrate  may  contain  traces  of  Ir. 

(1.)  The  precipitate  from  VI.  is  ignited,  dis- 
solved in  HC1,  and  Fe  detected  by  the  Prussian 
blue  reaction. 

Any  insoluble  residue  is  transferred  to   (5). 

(  ommercial  platinum. — 10  gm.  is  dissolved  in 
aqua  regia  in  a  flask  of  quartz  glass  and  the  solu- 
tion evaporated  with  li  gm.  of  sodium  chloride. 
'The  residue  is  evaporated  several  times  with  water, 
then  heated  for  1  hour  at  120°  ('.,  treated  with 
about  100  cc.  of  water,  and  the  solution  filtered. 
The  small  quantity  of  residue  may  contain  gold, 
silicates,  iron  salts,  silver  chloride,  etc.,  and  is 
analysed  separately.     The  solution  is  diluted  to  500 


cc,  made  faintly  alkaline  with  0'8  gm  of  sodium 
bicarbonate,  heated  to  boiling,  cooled,  and  again 
heated  with  a  soluti f  0'8  urm  of  sodium  bicar- 
bonate in  'JO  it.  of  saturated  bromine  water:  the 
solution  should  remain  faintly  alkaline  \\  1; 
test  portion  of  the  yellow  solution  no  longi 
a  dark  coloration  with  hypobromite  solution,  the 
whole  is  filtered  latter  addition  of  alcohol,  if  neces- 
sary, to  coagulate  the  precipitate),  and  the  Mack 
precipitate  washed  with  water,  the  filtrate  being 
lieated  with  alcohol  and  again  filtered  through  a 
separate  filter.  The  solution  contains  nearly  tin- 
whole  of  the  platinum  as  platinum-sodium  chloride. 
The  precipitate  consisting  mainly  of  the  oxides  of 
the  foreign  metals,  together  with  some  platinum,  is 
analysed  according  to  the  following  scheme  : — 

Nominally  /""■  />l<itiintm. — 50  gm.  is  converted  as 
described  above,  into  the  platinum  -odium  chloride, 
which  is  recrystallized  several  times  from  a  1  ,, 
solution  of  sodium  carbonate.  The  mother  liquors, 
together  with  the  solution  obtained   In    treating    the 

small    quantity    of    insoluble    matter    left    fr the 

fi rst  operation,  are  evaporated  first  with  aqua  regia, 
then  with  hydrochloric  arid,  and  the  residue  heated 
to  io0°  ('.,  treated  with  water,  and  filtered.  The 
solution  may  be  analysed  as  described  under  com- 
mercial platinum,  or  it  may  be  faintly  ai  d  ed 
floated  with  ammonium  chloride,  and  filtered.  The 
precipitate  consists  of  platinum-ammonium  chloride 
contaminated  by  a  little  iridium.  The  filtrate  is 
treated  warm  with  hydrogen  sulphide  for  sexeial 
hours,  the  sulphides  ignited  and  the  residue  dis- 
solved in  aqua  regia  (the  precipitate  is  dissolved 
directly  in  aqua  >'[/i"  if  lead  or  other  volatile 
metals  are  present).  The  filtered  solution  is 
analysed  according  to  the  scheme  given  above  AI 
precipitates  of  platinum  ammonium  chloride  must 
lie  treated  fur  the  separation  of  iridium,  which  is 
effected  by  reduction  with  hydrazine  in  s:",!;_ 
hydrochloric  acid  solution,  the  platinum  being  pre- 
cipitated  and  the   iridium  left   dissolved. 

The  Ir  content  of  commercial  platinum  can  be 
rapidly  estimated  by  dissolving  0"01  gm.  in  aqua 
regia,  evaporating,  dissolving  the  residue  in  con- 
centrated hydrochloric  acid  to  100  cc. .  and  com- 
paring the  colour  with  that  of  a  standard  solution 
of   I't  and   Ir  in  concentrated  hydrochloric  acid. 

In   the   following   table   are   given    analyses   or    the 


Chloridt  Solution*  of  tin  Oxidi  -. 
Precipitation  with  NH4C1 

Filtrate  evaporated         l'pt.  I,  Ir,  I't,  I'd  (Un 

with  UN  (I 
i 


i«nited  and  extracted 
with  dilute  aquarenia 


Filtrate  trrated  cole 
with  H.,S 


l'pt.  II.  I. 


Residue:  Filtrate  evaporated 
h  (Km     treated  withNH.CI 


Ppt.  III.  ignited 

and  extracted  with 

formic  avid 


Filtrate  treated 
warm  with  II..S 


I'pl      I'l 


I'illlMe 


Ppt.  ignited  :  llh     Filtrate  ox.dised  and 
Blue  filtrate:  Residue  as  treated  with  ammonia 

Cu  chloride  di-solved  I 

in  ether:  | 

An  Ppt.  ignited  :  Filtrate  tuidilied  and 

Fe  Healed  with  KJ'"e('  N  >„  : 

Zn,  Ni,  Co. 
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utained    in   three  pi  itinum   muffles  :    1. 
bi  haved  ivi  11  in  use,  but    1  I  I 
corroded,  « itli  formation  "t 


I. 

II. 

III. 

[r           

■:j:: 

1-61 

1M 

i 

(113 

iiir. 

An 

030 

— 

Rh 

I  race 

trace 

0-15 

in 

013 

ii  18 

1 1  i  m 

Fe 

ii  U 

ii  11 

A-            

— 

— 

I  i-ace 

Ni 

i  race 

trace 

trace 

Undetermined 

— 

ii  1 

Total 

3  0 

2  -25 

\l  \  i  rus    and     A      M  \//<  •■iniii.     / 

:  38       faurn.     <o,      Chen       I  ml.. 
115,  |        i         I      \     W 

"II  Ml 

cai     VxALYsrs  fob    l'i\i\  Carbon   Steei  Carbon 

...  ...  ...  |      ii     ;il 

.      .  metal 

mdui  finer)      The 

i  employed   (of  nol    less  than  9"^    purity)   is 
;    ,  ..  i  ,     ,i     heated    i  atalj  Bl     [e.g     ' .ul  I 

n  h  The  i  ai  i 

i     produced   is  absorbed  in  potassium  hj  i 
usual,  or  in   > 

i    barium    hj  droxide   tained    in    a    Mi 

ti  bonate  filtei  i  d 
out   ■  :  atmosphere,    washed 

ess   of   ■•"  id 
land   rd    dkali  ;  in  the  latter  case  no 
to  prei '-ni  access  of  water 
ii   ni  sulphur  trioxide  to  the  absorption  tube 
f'hnnpl  .ni,    the   steel    is   dis- 

i    in    nitric   acid,    potassium    permanganal 
added,  then  ammonium  bisulphite  in  i 
i   .  the  Bolutioi 
jolul ion    for   3     I    mins  . 
,i.     filtered    off,    dissolved    in    Btandard 
i  hydroxide  and  titrated  with  standard  num 

Sulphur.     In   the  os  idal  ion    mi  thod 

ilphate,   pre 
i  i  mi  hloi  ide    t.. 

old    hydrochlorii    ai  id    Bolution,    is   alio 
Btand    for    al     least    24    hours,    then    filtered    off, 

ed   first    with  a   hoi   solution  containing 
lli  i    .mil    I    l'iii     Ba(  I     per   litre,   until    free    from 
The  washin 

i    an) 

in  sulphate.     A   blank  determination 

tl  "  I      In  il >  olul  ion 

i       i  solved 

hydroi  hlorii    bi  id  .1  : 1)  in  a  tl. ■ 

stopper   .Hi.l    this!  le  funnel    and 
ibe  «  iili  w  lin  Ii 
i.  ling   to   the   bottom 

•    and 

of      iiiiiii." 

....      ,i.     ioo 
l  ..  ■  i.   and   .  mil.  ni  -  are  heated   until 

ii  In.  h 


are  then  acidified  with  40  cc.  ..f  hydro- 
dded    and 
the    lii|iii.l    titrated    with    a    solution    of    po 

-.in    1'116  gm.,  KI   12  Kin.,  water 
previously   standardized    against   a   steel  of    known 
sulphur  content. 

'•.ill   in  a   mixture  ■•! 
nitric   and   sulphuric  acids,   or   in   the   latti 

the    soluti vaporated     till    sulphur    frioxide    is 

evolved  and   the  operati oncluded  as  usual,  the 

.■•■I    unli    hydrofluoric 
ai  ni      A    I. lank    detet  in  the    re 

agents  employed. 

Copper.     Solution    is    effected    in    sulphurii     acid 
(1  :  li.    the    liquid    diluted,    heated,    saturated    with 
hydrogen    sulphide,    filtered,    and    the    pri 
washed  «itli  1       sulphuric  acid  containing  hydrogen 
sulphide  until   free  from   iron:  the  filter  and  con 
incinerated,     the     residue     fused     with 
sodium  bisulphate,  the  melt   dissolved   in  hot   watM 
and  the  solution  filtered,  the 
termined   colorimetrically    (with   ammonia    i 
sium   ferrocvanide)  or  by  electrolysis. 

Xickel      The    dimethylglyoxime    method 
ployed,  precipitation  from  the  ferric  soluti 

i.  i.l      The  pre- 
■  ■   .I.  ied  at  111 

1 dissolved  in  nitric  acid,  the  solution 

:  ii    ammonium    persulphab 

and  potassium 

iodide   added,  id    titrated    to 

turbidity  witb  a  solution  of  potassium  cvanide  (2'29 
uni.    per  iusIj    standardized    against    a 

Chromiun       5   g t    thi  I    solved   in 

.".ii    cc.    i  i  acid    (1:1),    thi 

neutralized     with     saturated     solution     of 
irbonate  and  then  completely  with  barium 
carbonate   I  10  gm.   suspended    in    100  o     6f   water) 
of  which  about   1  gin    i  I.     Tl 

tats   obtai 1    by    boiling    the    liquid    in    ;. 

Mask  for  In     IS  mins..  is  filtered  off,   washed,  ami 
filter   and   contents   incinerated,    the    residue    fused 
t..i   in  nuns,  witli  a  mixture  of  sodium  carbonate 
u'ni      and    potassium    nitrate  the   malt 

dissolved  in  water,  2  cc.  of  hydrogen  peroxide  (>' 
solution     |added,    the    lii|iiiil     boiled    ami    filtered. 
Chromium   is  determined   in   the   filtt 

boiling  thoroughly,  acidifying  «nli  sni 
phuric  ai  nl.  adding  excess  of  standard  ten 
phate  and  nun  i  with  Btandard  potas 

i    (if   pale   yellow)    b)    i  nloui 
on    with    a    standard    solution    ol 

li-'i'.        M  1 1"      I  M  \ 

I k,  I'M  I.  169  176  and  181-192      Journ.   Soc.  Chi  m. 

hid.,  Jan.   15,  1915,  p.  82.       I     \    \\ 

Mi  im  i     Hi  ii    \s    \s     [kdii  tTOt  Mi  ili\  1    rod 

iharper  end  point  than  methyl  orange  when 

indicators   are   tested    in   watet    with   acid 

or    alkali,    and    its    sensitiveness,    unlike    thai    of 

meth)  I  orange,  is  nol  ted  by  the  pre* 

n    m 
sulphate.     When  meth 
tin-   in   tli>.   titration   ol 

solution   i i    I"'   boiled   after  eai  h   addil  ii 

acid    in   order   I 

general,   metln  I    red   most    i  Ii  -   litmuj 

ons,    lint    is   to   I"     preferred    to   tW 
.  .   .I.  .1   ,  hangi 
III      I  .,. ,Ms, ,\,     Annlytt, 
• 
i      \     U 
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Notices   and   Abstracts:   Chemistry 


Standard  Specifications  Fob    vnd   Analysis  of 
■■  Virgin    spelter    (nol     re  worked    metal) 
is  considered   in   four  grades,   the  maximum  allow- 
able   impurities   in   which   are  :— 


335 


Impurities  Per  i  lent. 


Pi. 

Fe 

Cd 

Al 

Pb+F, 

A.   High  Grade  - 
!'..   Intermediate 
( '.   Brass  Special 
1  >.  Prime  Western 

0  07 
II  -in 
0  75 
1-50 

1MB 
0  03 
II  in 
0  OS 

0  05 

n  .-,n 
ii  75 

none 

none 
none 

0)0 

( i  51 1 
[•20 

To   obtain    the    sample    for   analysis,   at    least    10 
from   each   car-load    shall   lie   sawn   completely 
md  the  sawdust  collected,  or  the  slabs  drill- 
ed through  and  the  drillings  cut   into  short  lengths; 
1  lea  of   iron   are  removed   from   the  sample  by 
means  of  a  magnet  before  analysis:     Lead.   Suffici- 
ent  to  lie  taken  to  contain  at  least  n  nl  gm.  of  this 
impurity.     Iron.  At  least  10  gm.  of  Prime  Western, 
or  l'o  gm.  of  any  other  grade,  to  be  completely   dis 
solved     in     acid,     the     iron     precipitated     as    ferric 
hydroxide,  re-dissolved  and  determined  volumetric- 
'-    usual.        Cadmium.    25    gm.    to    be    treated 
with  330  cc.  of  hydrochloric  arid  (]  :.v,.  allowed   to 
si      d    over   night   and    filtered    (filtrate   discarded); 
thi    insoluble   residue    (containing   about   5%   of   the 
zini  I    dissolved   in   nitric   acid,    10   cc.   of  sulphuric 
■*    I   added,   the   liquid   evaporated   till  sulphur  tri- 
i    evolved,    diluted    and    the    load    sulphate 
n    loved   by  filtration;  the  filtrate  is  diluted   to  500 
cc.,  5  gm.  of  ammonium  chloride   is  added,  a   slow 

Stream  of  hydrogen  sulphide  paased   ti gh    for   1 

hour,  the  liquid  allowed  to  stand  for  5  hours  and 
filtered;  the  precipitate  washed  with  hot  water,  re- 
dissolved  in  60  cc.  of  boiling  dilute  sulphuric  acid 
(1  :5  liy  vol.),  the  solution  filtered,  diluted  to  100 
CO.  and  saturated  with  hydrogen  sulphide  as  before, 
the  precipitated  cadmium  sulphide  to  be  weighed 
as  such  or  dissolved  in  hydrochloric  and  and 
titrated  with  potassium  ferroi  yanide  "  Ann:. 
Sf>     Testing  Materials,  Year-book,   1914,  284-287 

-  J  ■"in.      Soc.     Unii,.      In, I..     .Ian        15,      1915,     p.     33. 

(J     A.    W.) 

Volumetrii  Determination  of  Mercury. — "A 
I  I  and  accurate  method  for  the  determination  of 
mercury   is   based   on  the   precipitation   of   mercuric 

excess  of  sodium  hydroxide,  re-solut of 

the    precipitate    in    a    measured    excess    of    standard 

"    cyanide    solution1,    and    titration    of    the 

'  tees     of   the   latter   with   a   standard   silver  nitrate 

Potassium      iodide     added     to     the     solution 

indicator,    and    the    end    point    is    marked 
by   the  appearance   of    a    yellowish    turbidity   due    to 

-  :   ■       iodide.        The     follow  ine     reactions    an'    di- 

al :— 
li_   '     iki   \  -  H  ii     K  Hg(CN),  -  2KOH  ; 
K  Hg(CN)    r-AgN03=  ' 

Hg(CN)2+KAg(CN)„+KN0  . 
1     'he  ease  ,,f  samples  containing  mercurous  oxide, 

,! rctiry    can    usually    1,.-    completely    dissolved    by 

ireliminarj     treal nt     with    saturated    bromine 

water.  The  excess  of  bromine  must  he  completely 
removed  by  boiling  before  adding  the  sodium 
hydroxide  Other  metals  which  react  with  cyanide, 
Sl"  ''  as  copper,  nickel,  or  zinc,  can  he  readily 
eliminated  by  utilizing  the  insolubility  of  mercun 
>ralphide  in  moderately  concentrated  nitrii  and 
'!'    prese f  iron  obscures  the  end   point   in  the 


titration  with  silver  nitrate;  il  i-  remove, I  by  trans 
forming  into  the  fen  ic  sl  ite  la  adding  nitrii  ai  id 
io  the  solution  and  boiling  before  neutralizing  with 
sodium  hydroxide.  On  adding  the  cyanide,  Eerrii 
hydroxide  is  precipitated  and  removed  by  filtration. 
<"  obtain  accurate  results  a   large  excess  of  potas 

sium    cyanide    must     he    avoided,     hut    a     m  

exi  esa  of  alkali  does  not  affei  t  the  results,  and  the 
loss  ..I   mercury  salt  on   boiling  the  solution    foi    SO 
seconds   is    negligible.    -J.    E.    Clennell,    A'/,./     and 
Mining  Journal,  (let    31,  I'M  t.  7s7  789      Jo 
Chem.   /ml..   Dec.   15,   1014.  p.   1173.      (d.   A.   W.j 

Uranium  Ores  in  Madagasi  ir      "A  mineral  has 
been    discovered   at    Fiadanana,    Madagascar,   exter 
nallj   resembling  euxenite  and  containg  12%  to  10 
1    0        lis    radioactivity,    tested    l.\     a    aluminium 

foil    electroscope,     is    ahout     douhle    til  .t     of    tile    pure 

oxide,  thus  suggesting  an  important  source  ol 
radium." — C.  Grossmann,  Comrites  rend.,  1914, 
759,  777.  Journ.  Soc.  Chem.  In, I.,  dan.  17,  1917, 
p.  34.      (J.  A.   \Y.) 

Precipitation    oi     Zinc    ra,    Manganese    with 

Immonh  a     Si  in "  l  ,,     obtain     precipitates 

"huh  will  not  run  through  the  filter  paper,  tin 
author  recommends  the  following  procedure  :  A, I, I 
to  the  solution,  the  latter  being  neutral  or  neutral 
ized    with    XH.OH.   and   containing  aboul    05   em 

of    Zu    or    Mn    in    100    to    200    co  .    a    hn xcess   of 

NH..OH    (about    10    to    20    ci      of    25%     N'H  OH). 
Warm    to    60      to    80'     and    after    adding    |\'ll      - 
until    the   liquid    is   yellow-,    heat    until    the    precipi 
tate    coagulates.     This    will     ordinarily    require    a 
few  minutes.     Decant  and  filter.     A   precipitate  of 
MnS    is    obtained    which    is    granular,    olive    green 
and   free  from   H.O.     ZuS  s0   precipitated   is  gre\ 
white    and    flocculent.     After    washing    with   "h '<  > 
containing    |\'H,iS.   the  precipitate   is   ignited  and' 
subsequently  heated  with  a  large  excess  of   H  SO 
ZnSO,    is    heated    to   a    dull    red    heat,    bul     MnSO 
does  not   require  this  precaution"     v    Seeligmanm 
7..    anal.    Chem.,    .:.;.    594-5,    1914.     t '/,, ,,, ,, ,,/     I /, 
stracts,  dan..    10.    1317,.    p.    in     (J.    <;  ) 

^tomh  Hi  nan  ,,i  I.,  u,  "  In  the  Journal  of 
1 1,,  Imerican  r /,,,„,,■,,/  Society  for  July,  101  I.  is 
a  very  interesting  paper  reporting  an  investigation 
oi  the  atomic  weight  of  lead  derived  from  various 
sources  in  various  parts  of  the  world.  The  follow 
ing   w  ,-re  i  he  final   results  : 

North    Carolina    uraninite 206'40r 

Joachimsthal   pitchblende    (2   samples)  206-57 

Colorado  carnotite   (2   samples)  206'5! 

Ceylonese  thorianite  (2  samples)  206"82 

English   pitchblende  ...  206  86 

I  onunoii    lead  20715 

It  is  to  be  observed  that  these  results  agree  with 
those  of  i  in  ,e  in  show  ing  the  atomii  weight  of  tie 
lead   from  the  uranium  minerals  to  be  much  lowei 

than    that    of   ordinary    lead. 

The  ultraviolet   spectrum  of  a   radioactive  sampli 

of    lead    was    compared    with    that    of    ordinary     lead. 

No  difference  was  found,  except  for  a  trace  of 
copper  too  small  to  affeel  the  result,  aid  a  negli 
eihle  trace  of  silver.  The  inference  appears  to  I. 
that  radioactive  lead  contains  a  mixture  of  some 
substance  different  from  ordinary  lead,  and  very 
difficult  t,,  separate  by  chemical  means.  This  sub- 
stance cannot  he  idem  i I i , ■ ,  1  hv  i  he  ,  ; ,,,  v  iolel  spei 
trum.  either  because   it    has  the  same  spectrum   aa 

lead  or  because   it   has  i Itraviolet   spectrum,   oi 

because  ii   is  masked  by  lead.     'This  amazing  out- 
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trary  to    Barvard 

itli    several     other    elements,     notably 

er,   iron,  sodium,  and  chlorine,  each  oi 

which  .-'-i-ius  in  •_■!   i  weight,  no 

matter    what    the    geographical    source    may    have 

I        V,       RlCBARI  ,,  .1     M       E      Ll  UBBRT. 

Engint  i  ring   ami    M  7,    I'll  I. 

G.  H.  S 

\   [ion  ••!    Acid  Mini    Water  ok   [nsulation  oi 

[i    Motors  I  oui   different   t )  pes  of  insu 

hit  inn  were  used   in  the  tesU       I     Wire   (0  162  in. 

diamet id  nished 

cotton   cambrii     ii  l  Hi  in    thick),  and   one   layei    "i 

.,tt..i  turated  with  a  com 

m      (2)     Wire      0'325    in.     diameter);    rubber 

0925  in.  thick),  containing  30       Pars 

•..ii  !.,  .Hi. ii  braid   with  weather 

0035  in.  and  0033  in.  thick). 

3)  Wire  (0162  in    diameter);  varnished  cambric,  11 

n   |0'.116  in.  thick);  cotton  braid  with  weather 

proof  finish   (2  lay<  "l   in.   thick). 

i     Lead-sheathed    telephone   cable,   composed   of   5 

i  urrounded    by    lead 

;i  32    in     thicl         Hie  cablet  I    » itli 

i  j       sulphui  i'    ai  id  "i   a    l  .'       -.lint  ion  ol    fei 
sulphal  dailj   foi   i  In-  firs! 

in  ivrrks.  twice  daily  for 

76  weeks,  and  subsequent  lj   

ning  eight  months  after  the  tests  were  Btarted,  the 
. i.  ..-in .  .1  .ii   intei  •.  a! 
ii        The  rubbei   insulation 

d  ippai  'Mi  detei  iot  at  ion    and  '  he  insula)  ion  1 1 

oug  ii  "nil   al '   half  I  he  orig  inal,  was 

-till  vei  j  •_' I      I  I"'  telepl e  cable  . 

ires,    1 1 1    unci    (3), 
i .: .   lost  t  heii  inlj  t  hrough 

•  he  peni  I  en  t  he  laj  ei  - 

II     ll  l.i      [lsley,  U.S.    Bureau  -i 

A/in,  ■.   Techn.   I 'am  >   58,   1913,  24   pp.     Journ 
i  hem    Ind  .  Jan    30,  1915,  p   90      I  I    A    \\ 

New    Volvmetrii    Methods  for    nn    Dbtebmina 
•  ■I    i  obai  i    rN    i  in     I'ii  -i  s  i    "i     Mici 

hod      A.I.I    to   the   i  ..   solution    in    il.i.-k 
(volume    "t    solution    should    not    exceed    100    ••  . 

ll     ,     I"         'In      toll] 

i 

i    II  "i  and  3 t   10       NaOH     -  ut        .  shake 

i  ill   the  green  compound   i  i 
decomposed,    heal    20   t..  23   min  ize   till 

II  l  ■ 
its   iii    K I    .iii.l   dilute    II  s'  i  .   and   titrate  the 
ll       \.,-i.         1      I       I     i  ..  l/md  : 

To  '  he  neut  i 
flask    (volunn  i."i   ovei    rn  ..   .    weight 

in  i   .i.l.l    ' I    \  II  i  I   -..In 

166  gt •■  litre  -til"  FN  II  OH 

ll  i  i       olution;    heal 

s   to   in  min  ites  I  •     -    in  i-l,.   and 

KOH    solution,    boil   till 

odour  ol    Nil     has  disappeared  (about    10  minutes), 

i  mi  K     i  "ii-t.mi     by    inlilit  ions    ..I 

II  ii      i  ool,   add    Kl    and    ai  id  11    pre 

in    to    15    i. 

with   Na,S,0       II  esent,   the 

amounts  ol  the  presence 

i    \  i.   t  he   final   pi  1 1  ipitate  dissolves 
adding    Kl    and    acid      Excellent    results    reported 
both    met  hods    n  hen    woi  i  infi    «  itli    pun 

\      Mi  i/i  .    /  17-41,     191  I 

.  .I.ii,     in.    191  l.   p.   40         I.   G.) 


MKTAI.I.I  RGY. 
OXY-ACBTYXEXK  Wl.l .li-  — '•  Tin-  i".int  of  lliis 
piper  is  thai  ii  emphasises  the  fact  that  a  weld  of 
i  In-  nature  does  not  show  upas  satisfactorily  undet 
. I viiaiiii.  as  ii  does  under  static  teats,  and  therefore 
in  practice  may  prove  t.>  be  unsafe  in  certain  critical 
situations.     In    the    first    test    round    bars   of    .   in. 

diaiuet i  0"25     carbon  mild  steel  were  used  ami 

tested  under  a   variety  of  conditions  as  to  previous 

treat lit.     The  table  gives  comparative  results  for 

maximum  stress  ami  elongation.it  lieing  fonnd  im- 
pr  icticable  to  measure  the  contracted  area  of  section 

a    point  of  fracture  as  the  fracture  i ost  rases  was 

very   ragged   and    uneven.     The   results   are 
-i  ii  ir  tensile  test*,  the  mean  results  foi   the  oi  ixinul 
material  are  entered  as  100,  and  the  results  foi  welds 
as  |iercentages  of  100. 

M  .  xiiii'iin  i 

1  !■   11 

Two  unwelded  bars        100  Hm 

Five  welds  untreated     ...        ...  84  8  22 

Pour  welds  hammered  ...  7"i  :t 

Two  welds  hammered  and  then 

reheated  to  800   C.  s"  8  :tM 

Pour  welds  reheated  to  800  C.  83  S 

Three  welds  quenched  in  watet . 

then  reheated  to  800  C.     ..  94  5  36  2 

Considering  untreated  welds  ii  may  lie  said  that  t lie 
tensile  strength   is  about    fuur-lifllis  ol    thai 
original  metal,   since   the  maximum  percentagi 
-liuvvii  in  the  above  table,  is  B4-6  and  the  minimum 
79  6.     Ductility,    however,    varies    lamely,    »nli    h 
maximum  of  22  and  a  minimum  ..I  9'3         II 
iug  seems  to  red  nee  ten-ile  strength  somewhat   and 
increase  ductility,     lieheating  after  himiueriiig  lu- 
cre aes  both  tensile  strength  and  ductility.     Reheat 
ing   without   hammering  also  increases  Both  proper- 
|,.-iti..-.    the   increase   in    ductility    lieing    marked. 
Quenching   in   water  and    then    reheating   increase* 
tli  •  strength  to  nearlj  original  strength  and  increases 
■Inutility,  though  not  i"  t lie  limit  effected  b*  n 
ing  only.      Ii    "ill   lie  seen,  however,    thai   <.n    the 
whole  the  ductility  ol   a  weld   always  remains  ".-11 
below  that  of  the  original  metal.     The  next  experi 
in -iii    was   «iili   bars  61   in.  long  and  '  in.  diaii 

subjected  i ipacl  in  a  Statitiou  iiiacliine.     \ 

ing  results  as  liefore  we  have  the  following  tal 

M-    ii-. 

Two  unwelded  bars  ...  ...  ...     I"" 

si\  welds  untreated  ...  ...      64  I 

Three  welds  hammered  ...  ..       84'4 

Three  welds  reheated  i"  8 !.      ...  ...      65  3 

Three  welds  reheated  to  900  C.  58  I 

Tl welds  quenched  in  water,  then  reheated 

...  B00   C. 
\\  ,■  thus  see  that   undei   impact    an  average  un- 
treated  weld    has   hall   the  strength  •■!  tl 

metal,  that  hai ring  i-  the  best  I I  treatment 

fur  a  weld,  and  that  whereas  quenching  ami   n 
ing  treatment,  produced  the  best  result-  nndei 
tensile  test,   it    produced  the  poorest    result.' 
impact,     In  connection   with  hammering,    however, 
it    moat    be   borne  in  mind  thai   the  metal  should  be 

reheated   i"  a   full    red-heal     8 in   ordei    I" 

remove  strains  of  brittleness  which  might  have  been 
-••t    up,    because    the    heating    during    welding    la 

melj  loc  il.  tl i  iginal  metal  in  'I"'  » icinilj  ol 

Ih"  weld  may  beat  a  comparatively  low  lem|iei 
aii'l  the  action  of  hammering  at  i  In-  low  tempi 

,  ile  t lei  ill igiu  «l  metal  brittle 

i:.  -  in  this  test   took   place  in   the  weld   itself 

) ause  a   notch   bad   I n  cut  in  the  weld  to  bring 

result  :    but   in  actual  pra' 
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commonly  bakes  place  in  the  original  metal  near  the 
wel«l  and  not  in  the  weld  itself  ;  and  this  fact  is 
often  pointed  to  as  proving  the  superior  strength  of 
tin-  v, eld.  Asa  matter  of  fact  it  is  due  to  the  metal 
near  the  weld  being  rendered  brittle  by  the  action  of 
welding.  The  ends  of  the  pieces  to  lie  joined  are 
heated  to  the  point  of  fusion,  and  a  little  beyond 
the  metal  is  heated  to  a  temperature  sufficient  to 
make  it  brittle.  A  section  examined  under  the 
microscope  "ill  indicate  a  structure  in  the  weld 
itself  resembling  cast-iron,  a  structure  just  beyond 
exhibiting  a  coarse  mesh-work  of  overheated  brittle 
metal. 

Impact  tests  upon  plates  of  different  thickness 
have  shown  that  t  lie  thicker  the  plate  the  less  reliable 
the  weld  and  the  greater  the  reduction  in  strength. 
There  is  also  less  improvement  in  annealing  thick 
material:  and  in  consequence  of  the  highly  local 
heating  action  of  acetylene  there  is  considerable 
danger  of  contraction  stresses  being  set  up  in  thick 
metal.  When  metal  is  very  thin  an  acetylene  welded 
joint  may  be  as  strong  as  the  original  metal,  in  fact 
in  one  case  of  i  in.  metal  tested  the  joint  actually 
proved  stronger,  nor  was  there  any  deterioration  of 
adjacent  metal.  The  danger  with  thick  plates  is 
that  a  larger  portion  of  the  neighbouring  metal  be- 
comes overheated,  the  cooling  is  slower,  and  the 
danger  of  contraction  stresses  being  set  up  increases. 
It  is  said  that  the  Directors  of  Lloyd's  Register  have 
had  great  pressure  put  upon  them  to  accept  repairs 
by  this  process,  but  they  refuse  to  do  so  where,  if  the 
weld  failed,  disaster  might  follow,  although  no 
objection  is  taken  to  such  welds  in  non-essential 
situations  in  a  ship.  The  conclusions  of  the  authors 
of  the  paper  in  their  own  words  are: — 'Although 
there  is  a  wide  field  for  usefulness  for  oxy-acetylene 
and  similar  processes  for  joining  and  repairing  steel 
pi. iles,  bars,  etc.,  which  are  not  required  to  resist 
very  severe  stresses,  considerable  caution  must  be 
exercised,  and  due  regard  paid  to  all  the  conditions 
before  making  use  of  them.  A  very  serious  respon- 
sibility attends  the  use  of  autogenous  welding  in 
eases  where  the  parts  are  likely  to  be  subjected  to 
considerable  mechanical  strain.  In  any  case,  where 
failure  tended  to  endanger  life  and  limb,  welds,  it 
not  entirely  prohibited,  should  be  accepted  with 
extreme  caution.  Autogenous  welds  always  repre- 
sent a  somewhat  uncertain  quantity,  as  there  is  no 
iicans,  except    by  destructive    tests,  of   ascertaining 

whether  a  weld  is  good  or  bad."— A.  Campion  ami 
\V.  GRAY.     Indian  Engineering,  Oct,.  17,  L914,  p.  233. 

(J.  A.  W.) 

An  Improved  Form  of  Cam  for  Stamp  Mills. 

—  "The  cams  at   present   universally  used    in   Stamp 

mills  lift  the  tappets  with  an  involute  for f  curve, 

to  which  tin' surface  of  the  lappet  is  always  tangent; 
moreover,  the  line  of  contact  between  tappet  and 
cam,  if  produced,  would  pass  through  the  centre  of 
the  stem.  This  is  no  doubt  a  desirable  feature,  but 
the  writer  has  long  believed  that  it  would  he  much 
more  desirable  if  the  cam  were  to  pick  up  the  stamp 
without  shock,  and  gradually  increase  the  upward 
velocity  of  the  stamp  throughout  its  upward  move- 
ment The  involute  form  of  cam  attempts  to  imparl 
instantly  a  considerable  upward  velocity  to  the 
stamp,  starting  it  from  a  state  of  test,  and  the  result 
i-  a  destructive  blow,  a  great,  deal  of  noise,  and 
much  wear  and  vilu.it  ion. 

The  writer  has  developed  a  form  of  cam  which  will 
lift  the  stamp  with  a  motion  similar  to  that  of  the 
piston  of  an  engine  between  I  he  end  and  middle  of 
its  stroke  ;   in  other  words,  harmonic  motion,  from 


the  point  of  zero  t( iximuni    velocity.     The  curve 

will  give  this  ideal  motion  only  when  the  stamp  is 
set  for  the  exact  drop  for  which  the  cam  was 
designed,  hut  the  imptoved  cam  will  not  beas  bad  as 
t  lie  involute  cam  until  the  drop  is  reduced  one-half. 
In  other  words,  if  a  cam  is  designed  for  a  (i  in.  drop, 
it  will  be  some  improvement  over  the  usual  form  of. 
cam  until  the  drop  is  only  3  in. 

Any  cam,  whatever  its  form,  must  of  course  lift 
the  stamp  in  the  same  number  of  degrees  of  revolu 
tion  :  therefore,  with  this  new  form,  since  the  stamp 
starts  more  slowly  on  its  upward  course,  it  must  end 
up  by  going  faster,  the  average  speed  being  the  same 
as  with  the  involute  cam.  The  stamp,  after  it  is  no 
longer  in  contact  with  the  cam,  keeps  on  going  up  a 
certain  distance,  which  is  easily  calculated.  It  is 
therefore  possible  to  hang  up  a  stamp  without  a  rain 

stick,  if   the    lingers  are    not   I e   than  |  in.  longer 

than  necessary  to  hold  the  tappet  above  the  cam. 

Willi  this  design  of  cam  the  surface  of  the  tappet 
is  not  tangent  to  the  surface  of  the  cam  throughout 
the  lift.  The  possible  consei|uences  of  this  were 
studied  with  a  full-size  model,  and  did  not  seem 
serious,  as  the  engagement  between  the  surfaces  was 
an  easy  sliding  motion,  instead  of  a  blow.  If  the 
drop  is  shortened,  the  blow  becomes  more  and  more 
pronounced,  but  the  surfaces  also  become  more  and 
more  nearly  tangent. 

Five  cams  of  this  new  design  have  been  running  in 
one  of  the  mills  of  the  Ninth  Star  Mines  Co.  now  for 
over  a  month,  fulfilling  every  expectation  of  the 
writer.  Holding  the  band  on  the  tappet  it  is  im 
possible  to  feel  the  cam  strike  the  tappet,  although 
the  mill  is  running  107  drops  per  minute. 


^fiSS^X-^T"T 


hut.  1.     Imp 


■ored  Form  of  Cam  for  St,i„>j,  Mills. 

Fig.  1  shows  the  method  of  laving  off  the  curve  ol 
the  cam  which  will  give  approximately  harmonic 
motion  lo  the  stamp.  Spaces  *  av  ■',  '■,,  '',  '',,  etc., 
represent  the  distances  traversed  by  the  stem  in 
equal  intervals  of  time. "--A.  11.  FooTK.  Bulletin 
Inter.  I„<t,h,ir  of  Mininj  Engineers,  Dec,  1914, 
p.  2765.     (J.  A.   W.) 

Dissolved    Gold    in     Slimi     Residue. — "  There 
are   two   methods   bj    which   a    proportion    between 

the   dissolved   and    undissolved    gold   contents   of   a 

residue   ma}    1 btain_ed.     The  method   mosl    used 

perhaps  is  that  in  which  the  solution  in  the  resi- 
due is  filtered  ami  assayed  and  the  equivalent  of 
dissolved  gold  calculated  from  the  percentage  of 
solution  t.i  dry  slime  in  lie-  residue.  The  value 
thus    obtained     when    deducted     from    the    assay 
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i      The     wati  is     also 

.hi   undissolved   figure  bv 

he t    obtaining    the 

I  he   di  ied    i 
I    equivalent 

i  si    method   it    is  obvious   that 

i 
low,     i respondinglj     1 

■  ilt.     It   the 

mown   by 
the   wasl  "'   might   coun- 

teract  thi 

obtained  must  always  remain  in  doubt,  even  more, 
,:.|   be  the  case   in   the  first   method   men 
nit  at  least  is  obtained, 
dent  then  that  if  either  the  was 
due  sample  be  treated  so  as  to  obta 

oent    of    dissi 
sample   it  d,  that   a   reliable  total   gold 

valuation   cou  btained.    As  ro 

method  -  I  n  mer  •  ould   bi 

to    be   evolved      In   01  del    to   carrj    out    I 
compa 
i  n    would    in" 

I  it   mi i    tl  -  »  hich  had  to 

nted     occi I.     Probably    the    m 

era]  method  oi   preparing  pulped  -I 

;,.    Follow*        I  he    plant    sample    is    well- 

n. I    i  he    i.i  'i     'i     amount     for    an    assay 

sample  illow    iron 

sample  dish  to  drj   over  a   fast   fire.     It   would  not 

take   more   than   about    30   minuti      to   i 

slime)    sample    of    I 
residue  to  dryness  in  the  above  manner.  The  dried 
residue   is   then    rubbed    through   a    screen    prepara 
tory  to  weighii  Except,   perhaps, 

the  amount  of  dissolved  gold  is  very 
small,  it  will  genei  ded  that   the  assay 

results   from    samples   prepared    in   the  ab 

ner  di t    show    the   ivlioli  tents. 

it   must   I"'  admitted  that  the  *l 
-   due   t..   the    influei  or   comparatively 

■  ay      III  in;;     abOUt 

l         There    are    then    two    definite 
periods    during    which    the    slime    is    subjected    t" 
temperatun 
Durin     I :  ■    period  of  drj  ing  over  a   I 
1  i  i 

Bux   in  the  '  i 
Whethei    t  hi     heal    di 

i    the   loss,  or   whether 
■  .1    between   the   two,   was   a 
matter  for  determination,  the  results  "t   which  are 
di  'I   in   tins  paper. 
Gold    Lou    During    D 

as  '■■  the  in.ii r  in 

which   the   l"ss  occurs   during   tins   period   may   be 

I  i      out      :i>     follow  - 

atl 1. 1. 1 ion   during   thi  drj  ing   the 

concentrated      gold-bearing      siiluti.m      is      drawn 

through    the    tiny    cha tls    in    the    slime    to    the 

il.s   .mil    the   liiitt.iiii    c.f    the   ve 
l    t  her.-    .i-    .in  toget  her    witii 

other   salts,     h    mm    not    alwaj s    be   pos    I 
ertainl}   it   i  -  ei  m  rallj    impi 

;    so    Formed    from    the    vessel,    with    the 

result    thai    thi  npoverished   and 

to  tin'  dish  enrii  bed.     1  n  .i 


similar    manner    slime    dumps    drying    in    thi 
i    atmosphere   may   get   a   thin   surface 
in   places   so   enriched    by   capillary   attrai 
the    .i  from    may    t 

man;     hundred    times    the    average    vain-    of    the 

s         The    theory    outlined    abovi 
been   proved  ■  aunt   for  must   of  thi 

in   assaying,  and   probably  on  that   account   i 
invest  i  arried    out    to    a    lii 

ill'.       The   writer   has    frequently   beei 

ime    other   agency    in    bringing    about 
ii   has  t.i\  oun  d 

in   the  nature  "l    volatilisat process.     Aid 

to   definitely   prove   volatilization 
anical    cai  ryinf  _-•  ■!<!    during    I 

period   it    seems   feasible   enough   that    such   a 
ould   exist.     It    is   freely   acknowledged 
in    the    presence   of   alkali    chlorides,    _ 
volatilised     at      comparatively     low     terni 
M;i\    n    not    be    possible   then   that    combined 
intimately     associated    with    such    chloi    • 
;ilsn   tend    to   dissociate   and    then    re-combine 
the    '  i  hi-   alkali    salt  !      Whethei 

loss  during  drying  1»-  due  tn  capillary  attra 
and   its  attendant   effects  or  to  volatilization, 

caused  by  a  combinati f  both  the  above  fa 

i    i  emains   t  hat    thei  e    is   alway  a   a    di  I 
such    loss   \  aries   direcllj 
the  aim. nut    of   disso 
§  in  i     i  hi  sci  ibed    have 

•    ..I    high    tempera!  ures    d 
ected 
losses   mi    samples    dried    at    or   about    atmos] 
ti  i, I..   ,ii  uret    should    bi    appreci  iblj    redui  '-il       Kx- 
periments    in    this    direction    have    shown    thai 
value  on    of    ■■    sample    dried    al 

temperatures    is    invariable  n    that    -f   a 

similar   portion   dried    under   hotter  conditions 

■ ". i   such    values   being    proporl 

to  the  dissolved  '_-"l'l  present.  A  few  ty| 
examples  oi  such  experiments  conducted  u 
similar  conditions  will   suffice  to  show   the  ma 

iher  temperatures   in   bringing   about   ■ 
\  erj   apprei  table  los 

Tm.1i         v 


.*  '  - 

I  trying  20  minutes  o\  ■  i 
i  hours  at  about  -"»i  C 
12  hours  ovei  steam 


\  r. 
refer  t"  actual   "dissolved"  content   of   I   tun  drj 
slime   deduced    from   per   cent,    solution   in 
sample, 

I  hi-  .ii  i ■■   inn   "ii   tine.'   portions  "f 

sample,  which  i  ontained  o 
the  value  of    Is    .'id.   per  ton  dry  slime. 

a   sample  containing   3'8s.    dissolvi 
assayed    onlj    2'ls     per   ton    on    a    portion    rapidl] 
ilneil    in    the    usual    manner,    while    another    |/Ortio'l 

illll'le     ill  \  lilt     fOl      BJ  J      'l.'X  s     ill     tin 

i    tun    aii   increase  "t    I'll 
former,    but    si  than    the    actual    'lis 

BOh  'il      ,  i, litelil       Ht       tile      s.llli|.]i  A  I  ' 

t  \  pica!   .  tbove  show   thai    bIo 

"  ill   give  a   result   moi  i 

I  lie     lattel     of     the     t  WO     e\|"  ' 


and     I  bstracts  :  M 


to  clearly  demonstrates  that  even  it'  slow  drying 
were  practicable  the  valuation  obtained  thereby  is 
by   no   means   correct,   or   even   approximately   cor- 

there   is   still   a   deficiency   of    0"6s.    on    the 
lissolved      gold      estimate,      without      taking      into 
nt    the    undissolved    fig 

The  above  figures  speak  for  themselves  and  show 
how  very  unreliable  the  usual  method  of  obtain- 
ing   the    residue    may    become. 

Having  thus  ascertained  the  extensive  nature 
of  these  losses,  the  question  as  to  how  and  where 
they  take  place  now  strongly  asserts  itself.  In 
the  main  there  are  three  distinct  directions  in 
which  gold  losses  may  occur;  any  one,  or  any 
combination  of  which  may  result  in  the  total  loss 
entailed.      They    are    as    follows  : — 

(1)  By  capillary  attraction  and  its  attendant  loss 
.   in    scale  : 

2)   Expulsion  of  gold  bj  heat  employed  in  drying  : 
-  ibsequent   expulsion  of   gold   from   the  assay 
charge   during   fusion. 

Causes  (2)  and  (3)  are  dealt  with  under  the 
heading    "  losses    during   fusion.'' 

Sg  to  No.  1  : — As  has  been  previously 
stated,  this  process  is  commonly  reckoned  to  be 
the  bugbear  met  with  in  the  assay  of  residue  con- 
taining dissolved  gold.  Without  fear  of  contra- 
diction, it  may  be  said  that  in  nearly  every  case 
loss  by  capillary  attraction  accounts  for  the 
greater  part  of  the  discrepancy  that  invariably 
occurs,  but,  at  the  same  time,  the  whole  loss  can 
by  no  means  be  attributed  to  this  cause,  as  will 
be  shown  later.  The  slime  uporl  which  experi- 
ments set  out  in  these  notes  were  conducted  was 
of  a  highly  oxidized  and  clayey  nature,  in  an 
extremely  fine  state  of  division,  and  very  difficult 
to  settle  from  suspension  in  water. 

In  drying  the  sample  as  the  last  of  the  moisture 
is  being  expelled,  little  vughs  or  cells  are  formed 
it  the  cake,  and  in  these  cells  at  and  near 
the  bottom  most  particularly  may  occasionally  be 
seen  the  salts  drawn  thither  in  concentrated  solu- 
tion by  the  heat  at  the  bottom,  gradually  crystal- 
.  zed  i  nt  and  then  dehydrated.  The  inclusion  of 
this  deposit  in  the  scale  accounts  for  the  enrich- 
ment of  the  latter,  and  the  impoverishment  of  the 
bulk  of  the  sample.  The  amount  of  gold  deposited 
in  the  above  manner,  and  consequently  the  value 
of  the  scale  enriched  thereby,  is  a  function  of  the 
rate  of  drying  and  the  dissolved  gold  content  of 
the  sample.  The  experience  of  the  writer  has 
been  that  the  richest  scale  is  formed  when— other 
things  being  equal — the  sample  is  dried  so  that 
the  atmosphere  immediately  above  the  drying  cake 
is  much  cooler  than  the  bottom  of  the  drying 
vessel   itself. 

Table  B  hereunder  shows  the  effect  of  capillary 
attraction  oil  samples  of  different  dissolved  gold 
content:-  Table        ,.    ■ 


Ordinary    issaj 
\  aluatiou. 

Low  per  Ton 
dm   toScale, 

Gold. 

Shillings 

21 

Shillings 

1  o 

Shilli 
3  8 

11 

HI 

IS 

1-3                    025                 OS 

The  loss  in  scale  was  arrived  at  by  multiplying 
the  actual  scale  valuation  by  the  percentage  of 
scale  formed.      For  further  scale  assays  sec    I 

It  is  evident  then  that  a  great  portion  of  the 
gold  lost  is  due  to  the  presence  of  the  latter  in 
solution  prior  to  drying:  therefore,  it  is  natural  to 
conclude  that  if  such  .gold  be  precipitated  prioi 
to  drying,  the  loss  should  be  minimised,  if  not 
altogether   prevented. 

Minimising     Losses     by     Precipitating     Gold     m 
Sample    Prioi    to    Drying. — Kesearch    work    carried 
out   in   South   Africa    several   years   ago   po 
the    fact    that    for    the    above    purpose    the 
tant  of  must  merit  was  cuprous  chloride,  and.  after 
use    of    this    salt    over    a    considerable    period,    the 
writer  is  of   the  opinion   that    it    would   be 
to   obtain    a    reducing   agent    which   would    _ 
ter    or    more     consistent     results.      Practically,     the 
only    fault    to    be    found    with    the   salt    is    its    readi- 
ness   to    crystallize    out    during    cold    weather,    the 
storage  bottle  having   to  be   kept   in   a   wan 
or    the    solution    heated    before    use.     (  ompa     si     s 
made    over    a    lengthy    period    between     ass  i    -       ' 
slime  dried  in  the  ordinary  way  and  samples  dried 
with    the     addition    of    cuprous    chloride    prior     to 
drying   show    an    increase   of   over   30   per   cent,    in 
favour  of   the   latter. 

Assuming  that  the  following  equation  represents 
the    re-action    between    the    small    quantity    of    dis- 

d     %  old    and    the    cuprous    chloride    (Cu  I 
acid   (Hf'l)   solution*  : — 
Na„(AuCNJ„+3CuXl„+2BCl  = 

2Au+3CuC"N,+3CuCl„+2HCN+2NaCl. 
Or,    in    other    words,    the    dissolved    gold    n 
after    decomposition    bv    the    acid    thus  : — 

Na.(AuCM  J„+2Hi  l  =  2NaCl+2HCN+2AuCN3 
is    attacked    by    the    reducing    agent,    throwing    the 
gold   out   of   solution   according   to  the   equatioi 
2AuCN3+3Cu:,Cl.  =  2Au+3Cu(  I   l-3(  'uCN, 

Considering    the    small    actual    quantity    oi     i 
bined   gold    present    in   residue,    it    is   evident    that 
the    use    of    a    very    strong    solution    of    cuprous 
chloride,   or  the   presence   oi    a   large   quantity    of   a 
weaker   solution    is    neither   necessary    nor    d    - 

A    solution    containing   about    ."i    per   cent.    C'u,Cl 
has    been    found    to    give    the    best    results.     It    is 
prepared   by   reducing  from  40  to  50  gm.   of  cupric 
chloride   (CuClJ   with   about   10  gm.   of    cop] 
in  200  ce.   of   1  :  1   HC1   (the  pure  acid   being         d 
for   preference)    boiling   until  all   the   cop]"' 
solved,    make    up    to   a    litre    with    water    containing 
sufficient    Hl'l   to   prevent    the   CuJ'l,   being   thrown 
out    of    solution.     To    prevent    oxidation    J    gm.    of 
(u   are   placed   in   the  storage   bottle.     It    has    been 
found    inadvisable    to   make    up    more    than    a    litre 
at    a    time    owing   to    liability    of    oxidation.     Fifty 
ce.   of  the  (  u  <  1     solution  at   the  most  are  ad< 
an   amount   of    pulp   that    will   furnish   about    1.000 
gr.    of    dry   slime,   and   after   thorough   stirring   the 
sample    dish    with    its    contents    are    placed    to    dry 
over  the  ordinarj    fast   fire,      hong   contact   with  the 
heat   at   this  stage  has  been  found  to  have   i 
on    the    value    of    the    sample    treated    as    d( 
above. 

It     may     be     mentioned     at     this     juncture,     that 
another  formula   for  making  up  the  reducing   solu 
tion   from   copper  sulphate   and   common   sail 
proportions  of   150  I'nSci     to  350   NaCl  and   acidu 

latins  with  H.sn    was  \i^n\.  and  comparis 

side    by   side   with    the    other    formula.      The 
of   these   experiments   led    to   the    rejection   of   the 
i    nSO   NaCl    formula    after  a    fair  trial,    the  reasons 
for    so    doing    were  : — 

'  These  equations  require  a  ^raiu  of  salt  !    Eu.  Com. 
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I)  That    \ ;ilu«-s   obtained    from    the    use    thereof 

Blightly    lower    tl those    shown    by 

the    other,    even    when    both    soluti 

freshly  made  up. 

Vftei     a     few    days     valui  s,    i  nmpai  - 
the   results   Bhown    from  the   re 

i  eupric  chloride  formula,  showed  a   re 
markable  de<  rease,   and   al    the   same 

ml     ol     hard      ca  le    was    formed. 
I  he  bi  ale  thus  foi  med   wac   too  hard   to   i  ub 
throu 
01  dei    to   redu<  e   it    to  a   Buffi<  ienl    di 

ess   for   assay .   and  sequently 

n    values 

« as   due    to  thi  I   in    this   Bcale, 

n  hit  h,    '.I,    ,i ,nt    ol    i  he    in'  onveniem  e    of 

ding  was  not  added   I  portion 

of    tin-    sample.     Reference    to    Table    I 
i  in   Scale  «ill  show    tin 

-  sample 

and   tl  a  fter  the  addition  of 

tin'   proportion   lust    in   scale. 

ollow  ing   Table    i     indii  ates   what    may    be 

. .  .    i  ded     as    1 1  pii  al    e:  am  pies    of    the    effei  i     ol 

dues    containing    different 

| 

1 


\., 

i 

Uitmolved 

• 
am   in  ■   1"' 

1 

4    :t 

:.    :< 

■_'     ii 

:i    ii 

2 

2     I 

1     3 

:i  in 

I     3 

:; 

1     :: 

2      9 

_'    n 

1     3 

1 

ii  in 

_•    n 

I   in 

..    9 

\   glance  .it   the  above  table  will  suffice  to  show 
valuation   in 

residi rtl  i  portion 

■    the   imprai 
from 

tween  the  Bum  of  a  I  und  I  '  alues 

and   the  ass  ly  of  Cu,i  il    the  Bame  time  is 

ol    washed   residue 

i  ali  ni.it a   n| 

In  everyday    pracl  ii  e,   with   the  u 
has  been  found  that   less  than   10  pel 

i  'in. .lit ■.    be 

the    value    by   C'u,l  d    the   sum   ol    .lis 

i    in. I   washed   residue  figures;   tl"'   reason   for 

II  doubtless  !"•  lei  -t I  when  it   is 

16   per   cent     ol    tin  these 

.units    were  200 

mesh   I M  M  screen  lain  on  a   100  mesh, 

■  ted   time  for  washing   the  sample 
ailable. 

purposes    of    demon- 
pii  al  exam 
pie   of    the   effect    "l    higher   temperatures  on 
pies    ci  ii    of 

Id    will    be    taken  rhe    Bample,    hot 

•■ ithoul    any    prei  ipitant    assayed    2  I 
ton.     The  bi  ale  from  ■    amounted  t 

:tus     per   ton 
pei    ton   of   slime      The    iddit  ioi 
to  the  vali t   the  rest   ol   the  sample  only   brings 


the  total  to  •< "■'•>  .  whei  ol  the  portion 

di  which  t  n  CI    «as  added  prior  t"  drying  showed 
l  ■_'.-.    per  ton. 

Where    has    the    discrepancy     of    0'9s     per    tan 
occurred !      Either 

luring  drying  of  sample  ; 
2     l'.      expulsion    during    fusion 

dried  ; 
,    1 1  ...    I  ssay  : 

ni    by    any   combination  of   the  ab 
There   appears   t"    l"'    no    means   of    determining 

the  truth  of  the  first  a&sumpti xcept   by  an  iu- 

ethod,   viz.,   by  differ 
Passing  to  thi  I  nt   of  the 

hot    dried    sample   containing   combined    gold,    it    is 
possible   that    tl"-   effect    ol    the    high   temperatures 

ii  t  iimhii  would  be  -in  h  as  to 
further  hiss  during  this  lattei  Btage.  In  order  bo 
ascertain  whether  a  fusion  loss  actually  took  place, 
a  portion  of  the  hot  dried  sample  was  taken, 
shaken  ii|i  with  0'05  cyanide,  the  usual  50  ca 
added,  ami   the   whole   placed   in  a   dial) 

to  dry  o\  ei   a  rapid  fire.     The  \  ah bta  i 

this  Bample  was  2'5s,    per  ton.  thus  proving 

during   fusi f  u  Is.    per  ton. 

ng   that   the  main  portion  of  the  sample, 
as   it    was   of   a    large   proportion   of  dis- 
•  MI,    showe.1    an    appreciable    loss    during 
fusion,   it    «.is  not   surprising  that   tl 

of      the      srale     Should      show      :ts-        pi 

pointing    in  a    loss   ol    is    pei    ton   ■■(    scale  during 

the  fusion  ot   ilie  latter,  or  equivalent   to  o 
me 

The     addition     of     the     losses     determined      in     tlie< 

tests   to   the   hot   dried  value   -.■ 
assay    is  as   follows  : 

Slil 

Hot    dried    Assay  2  l 

Scale  I".' 

Loss   in   1-  ii               Sample  m 

Loss  hi   !•  n  don  of  Scale       ..  0  9 

I. .i.,l  ...  ...  ...     in 

I  he  differem  •■  Let  ween  tb  •  suit   and 

that     v . . I btained    from    tin'    portion    to    whioll 

i  u  i  I     was   added    prior   t"   drying 

U'_'s..     which     may      he     due     to     expulsion     dm 

ing,   I.m    may    also   he  due   i  ,l   errorai 

so  it   Beeme  best 

accounted    for.      The    results,    however,    show    that 
i    part  of  the  O'fls.    formerly  unaccounted 
lost    dui  ing    t  usion,        From   many    similar 
■  suits    the    writer   has 
come  t"  th nclusion  that   the  fusion  losa  is  any- 
thing    hut     a     bogey   :    also      that      tin-      loSS      always 

on  ins  and 

in  the  coml  Fter  drying.   The 

follow  in.  ni.  \ltii    dry 

ample    contained    i  he    equi\  alenl    "t    2  !  - 

of  ei. inlu I    An   per  ton    slime   and    lost    0 

|u       ol    the    gold    content   of   the 
sample:    another    sample    containing    the    equivalent 

iml I     \u    per    ton    slum-    lost    la. 

n|     the     gold     content 
Again  a   residue  showing    1  7.'.s    combined   Au   after 
lost     ii  Is.     during     fusion,     equi 

d    i  ontenl    nl    the   sample.     \\  itfa   I 
view   to  drawing  up  a   table  which  would  show  the 

w  In.  h    li.ss.-s    ii  red    ami    tie    - 

portions,    the    fnllov  .1    ex  peri 

ments    wer mini  ted        The    sauil'l lit. 

dissolved    Au    per   ton    dry    slum-,   ami    in. 
Table  D 
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p]  s  treated   in   a   similar  manner  to  that   in   which 
love  was  split   up  and  experimented  on  :- 
■i    Xo.    1    was   left   to   dry    in    the   open   air 
i        several    clays,    being   contained    in   an    ordinary 
dish       Vssin    value=3'2s. 

in    Xo.    •>.  —  Dried    side   by   side   with    No.    1 
but   contained  in  a  glass  vessel  in  order  to  prevent 
...     possible    loss    by    capillary    attraction    and    in- 
.     -  .in    id'    An    in    pores    of    vessel    itself.      Assay 
3'2s.    per  ton. 
n    Xo.    :;.-  Treated    n  tth    50    cc    ( 'u _.(  1     in 
dish  and   placed   with   Nos.   1   and  2  to  dry   in 
ii       Assay   value  =  4'2s.    per  ton. 
Portion    Xo.    4. — Same    as    No.    3,    but    contained 
i'i    glass    vessel    and    dried    in    air.      Assay    value 
per  ton. 
'ortion    Xo.    5. — Hot    dried    in    usual    fireplace, 
addition    of    any    reducing    agent.      Value  = 
'_''!-     per  ton. 

on    Xo.    6.-   lined    side    by   side   with    No.    5, 
but   had   "in  cc    i'u.i'1.  added  prior  to  placing  over 
Value=4"2s. 

was  practically  no  scale  funned  by  the 
I  ■-•  four  tests,  tlie  cakes  falling  away  clean  from 
ceptacles.  The  scale  from  No.  5  amounted 
tu  I  .  of  the  weight  of  the  whole  sample,  and 
assayed  (with  addition  of  C'u2Cl„)  38s.  per  ton. 
,vas  only  about  1%  of  scale  arising  from 
t'  e  drying  of  No.  r>.  and  tins  was  easily  rubbed 
■ ;.  and  added  to  the  main  portion  of  the  sun- 
Ill-.  The  assays  given  above  show  that  there  was 
DO  loss  by  capillary  attraction  in  air  drying,  the 
glass  \essels  being  brushed  quite  clean.  The  loss 
of  Is.  shown  on  both  Nos.  1  and  2  must,  therefore, 
have  inclined  during  fusion,  and  this  was  actually 
demonstrated  by  shaking  up  the  slime  with  weak 
solution,  adding  the  usual  amounl  oi 
i  i  '  I  .  anil  drying  under  ordinary  hot  conditions. 
the  result  obtained  being  l'2s.,  agreeing  with  both 
ail  tried  and  hot  dried  samples  dried  with  (  ii  .<  1 .. 
1  ■  ■  greater  part  of  the  loss  shown  by  No.  5  was 
i  ■  il  to  the  effects  of  capillary  attraction 
(ace it ina;  for  l'5s.)  and  high  temperatures  dur- 
ing fusion,  (lis.  per  ton  being  directly  traced  to 
the   latter 

As     eight      checks,     representing      four     portions 
il    I  _'s.    per   ton,   this   valuation   is  designated 
I       ll    Gold    in    the    Table,    as    a    basis    on    which    to 
i  a  li  date  the  proporti f   losses. 


The   main    features  exhibited    by    Table   I)   are  : 

i  I)  The  constancy  of  the  percentage  lust  during 
fusion,  which  amounts  to  about  10%  of  the 
total    gold    content. 

(2)  The  almost  constant  ratio  that  exists  between 
the  combined  loss  and  the  dissolved  gold 
equivalent. 

Thus   in    No.    la   this   ratio   is   2  Is.    to   3-8s  .   > 
55%  :   in   No.   2a  it  is  Is.   to  1  8s  .  i.e.,   about   r,rr  . 
and    lastly    in    No.    3  the   ratio   is  6d.    to    lid       54 

The   figures  obtained    from   aii  dried   experimenl 
hear  out    the   statement   that    the   fusion    loss    varies 
with   the   amount   of   combined    gold,    remaining    in 

that     c lition     in     the     samp]  i     « ben     re  id        foi 

weighing   out. 

It  is  not  claimed  for  the  f'u.f'l,  assay  as  set  oul 
herein  that  it  will  show-  the  absolute  gold  content 
of  the  sample  by  fire  assay,  but  experience  of  the 
method  has  proved  that  it  is  possible  to  i  lean  u] 
much  more  nearly  to  assay  than  by  the  old  plain 
drying  method,  which  has  been  shown  to  be  n 
error  to  the  extent  of  about  50%  of  the  dissolved 
gold,  For  residue  containing  more  than  half  the 
gold  in  combined  form,  an  assa>  of  the  type  sel 
out  herein  is  essential,  while  for  residue  which 
contain  less  than  that  quantity  the  method  should 
pi beneficial. 

T/„  Kffeet  of  Cuprie  Chlori<U  (CuCl  (.— It  was 
notii  ed  thai  it  the  I  ist  100  cc.  or  so  of'the  reduc- 
ing   solution    remaining    in    the   storage   bottle    wen 

used,   an   al mally   low   gold   value   was  obtained 

Suspecting   that    tl nidation   of   the   cuprous   sail 

had  either  directly  or  indirectly  brought  this 
about,  a  comparison  was  made  between  several 
portions  of  one  sample  treated  (1)  with  .>",,  cuprous 
chloride.  (2)  5%  cuprie  chloride  in  HOI,  and  (3) 
dried    without   either. 

The  following  Table  shows  a  few  of  the  results 
obtained,  No.  1  simple  containing  a  relatively 
small  proportion  of  dissolved  gold  and  No  2  . 
larger   amount    of   dissolved    than    undissolved    gold 

Further  loss  when  CuCl.  is  present  in  relatively 
large  amount    may   he   due   to  either  or   both   of   the 

following    causes:     ill    The   dissociati f   simple 

cyanide     (AuON    i     funned    by    the    acti f     III   I 

upon  the  double  cyanide,  portion  of  the  gold  being 
volatilized;  or  VI)  the  volatilization  of  the  intact 
molecule  AuCN,  in  the  same  way  as  the  anala- 
gous    halogen     compound     Auf.'l      is     volatilized     al 
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Dried  \>  it 


Plain 
Hoi  Dried 
Portion. 


I>ri..l  with 
additi i 


2     3 


I      I. 


I     :: 


1     ii 


odi    ii"    temperatun  i  mei     supposed 

cause  would,  perhaps,  I"-  the  more  probable,  as  no 
doubt    the    tendency    oi    the    cyanide    to    break    up 
iito  carbides  and   free  carbon  would  havi 
1114  effect  on  tin*  gold  thus  combined. 

in     Scale.     Having    dealt     with    the    gold 

ntailed   during   the    periods   of   drying   and 

fusion   and   the  prevention  "f   Barae  to  a    large  e> 

tent,  it   would  perhaps  not  be  oat  of  place  t 

elude  this   paper   with   a   tabulated    list   of   various 
cale   material,   the   values  of   Bame,   and   attendant 
effects    upon    the    sample   values    from 
scale   was  derived.     Tl li.it   of  capillary  attrac- 
tion   in    enriching    scale    h.is    been    dwelt    upon    to 

-'i stent,    but    included    in    this   last    table   are 

imples  fit   scale  enriched  by  a  combination 
of  capillary   attraction  and  other  causes. 


niuni  solution  is  then  added  to  the  solutioi 
titanium  steel  to  match  the  colour  of  the  I 

1  standard  solution  is  prepared  by  heating 
100  gm.  of  ferro-titanium  with  about  50  ci  I 
strong  hydrochloric  acid  and 

5  Ci      of  nitric  I  1*12).      After   evapora- 

tion of  about    half  of   the  aeid   the  liquid     - 
with   1.")  to   jo  11     of   water  ami   tin 
treated   with  more  of  the  mixed  acids  unt 

ent    has  1 n   dissolved    (about    12  times).      The  fit 

nates   are   evaporated    until    titanie   aeid    -■ 
and  then  freed  from  iron  by  extraction  wit 
united,   heated  with   Kill  cc.  of  sulphuric  aeid   ll   :  :i|. 
and    tillered.      The    filtrate    is    diluted    to   about    708 
ii..   boiled   with   excess  of   ammonia,   and    I 
cipitated    hydrated    titanic   acid    was 
chlorides  by  decantation,  dissolved  in  50  1 
phuric    aeid     (1  :  1)    and    diluted    to    a     litre        Me 
strength    is   determined    by    precipitation    with   am- 
monia,   and    the    solution    diluted    so    »s    1 
00002    gm.    of    titanium    ner   cc.        Amount 
I        solutions  of  the  sample  and 
titanium   steel   ale  e\  apoiate.l   to    10  cc,    tra 
to  separating  funnels  (the  dishes  being  rinsed  with 

dilute  hydro,  hloric  aeid.  2 
shaken    with    50   ...    of    ether    (free    Ii 

1    tracl    the  iron      The  lower  layers  are  drawn  "ff. 

each  diluted  with  ■.'•.'•'>  cc.  of  hot   wat 

with    ammonia     in    slight    excess,    the    prei 


Table  "  V." 


■i 

I'erCi  1,.. 

-       • 

>,.-.,,    Value 

• 

- 
-     1 

Plain 

hied 

:t  .-> 

Slel 

1    3 

- 
1  25 

CnSOj 

NaCI 

13 

S 

11    V 

Plain 

hied                

4 

:;s 

21 

Sample  \  .tin 


Sliil  in-  s. 

I  :< 


1 


Shilliittr" 

I  Hi.", 


1-2 

I  .  > 


0-7 


I  fi 


hould    lie    mentioned    that     the    slime    used    111 

all   tl  •  1 remel*    finely   di\  ided 

1  lier      due      to      1  hat       ta.  I        l|.'\er      formed       mOI  ' 

■in.     1        Bcale    "hen    rapidly    dried    a] 1      lie 

had     little'   or     fleet     on     the 

I ml    of    B4  ale    loi  med,    "  hether    I  he    Bolul  ion 

Fn    h  but   the  reducing  solution   made 

up   from   CuSO,   and    Nat  I   even   when   fresh 

e  scale,  an. 1  when  o\nh/ed  the  amount  d!   scale 

formed  rose  to  as  m  sample  and 

assayed   8a    per  ion.  or  ten  tun.  •   the 

imple 

1 1 1.  lu-ioii.   it    maj    I"  1  uprous 

.  Iiloride  ;i«n  n  the   forego 

-    still    in    use    ..ml    giving    satisfactory    results 
I      I:     Bl  N.uMi-.       Joun  id     1  Vhambri  of 

Iralia,  Sept.,   I'M  1.  p.   23S        II      \     \\ 

.'i  lie      Mil  HOD   'i     Mi  11  iimimm. 
■-     I  10s     \M.    Si  it  02  I   WO 

am  are  A  f  sulphuric  acid  (1  :  3), 

ll  d,    ami    tin'   solu 

iions  boiled  until  free  froi trousj  fumes,  and  (in 

■  t    ..i-t    iron)    filtered    from   silica.     The 
liquids   are   diluted    .-..   that    111   e.pial    volumes   the 

■  olntirs    match,    and     an    ad.lit  1 1 

de  1-  ma.le  to  . ...  h      Standard  t  itit 


washed  with  hot   water,  ami  dissolved   in 

sulphuric  acid  ll     3),  and  filtered  into  30  • 

1        nil  rates  an. I  w  ash  1 

should    li pial     (1".    to    Is    ..         in    both    ■ 

thi  11    Heated    w  ith    :i  1 1      of   :;        hydrogen    | 

In   the   presence  of  even   O'OOl'      Ti   a    yellow    tint 

m  1    1 1  om   1  In    ji  '  en   'mi    ot    1  h< 
ilium    solution     will    he    seen,    ami     its    amount     may 
I.,    determined   as  described  above.      In   th< 
■  asl     iron    the    sample 
a.  i.l.    the    solution    filtered,    and    the    reside. 

111. 1     all.  1     ',  ol.it    I    -  .1 

a.  ul  ami  .1   i.e.    dropa  "I   Bulphui  ic  a 

I    gm.   of  andiuni   1  «i  bonati        I'he   m 

in   hydrochloric  acid,  and   added   to  the   ma 

tion.    which    is    then    extracted    with    ethei 

.      1:     Mi  1  m-.i      /..,/, „     s,„     ci,,  m.   Intl.,   V 
I'M  I.  p    1 I     \     U 

I'.  1  r      f'oKSTANTS       "fyi  Heretofon 

'  l\  it}    ..I    tin 
taken      as      unit}         I  *  ■ 

through    tins    source    is    shown,    together    with    cor- 
rections   fin    it    and    the    method    ..I    anplviii 
The  error  which   1111;    be   introduced   tlirougl 
lions      in      temperature      is      dis.  ussed  1 

tables    l.i 

.\     I.,     read    foi    the    generally    u 


Notices  and   Abstracts:  Metallurgy. 


Stents.  Logarithms  are  also  given  for  use  where 
desired.  Methods  which  compensate  for  differ- 
ences in  temperature  are  given  for  determining 
the  specific  gravities  of  dry  shine,  pulp  and  solu- 
tion. Illustrative  curves  are  shown  embodying  a 
portion  of  the  data  of  the  tables.-  G.  H.  Cleven- 
ger,  H.   VV.   Young  ami  T.   X.  TTjB.nEB..—Sunop&U 

■  >t  a  lengthy  mid  imnortant  paper  in   "Engineering 

■  •ml    Minimi    Journal,"     Dee.     19,     1914,    p.     1079. 
G.   H.  S.) 

Simons  Disc  Crushers.-  His,  crushing  is  an 
old  principle,  the  application  of  which  to  large 
scale  milling  operations  has  been  accepted  hut 
slowly  by  metallurgical  engineers.  The  past  de- 
cade,  however,  has  developed  new  ideas  and  re- 
finements in  the  application  of  this  principle,  with 
the  result  that  disc  machines  are  finding  a  place  in 
modern  metallurgical  plants  and  have  given  effici- 
ent  service   after   passing   the   experimental    stage. 

The  accompanying  half-tone  presents  a  cross- 
section  of  one  type  of  disc  crusher  manufactured 
by  the  Symons  Brothers  Co.  of  Chicago.  This 
crusher  is  being  used  in  a  number  of  crushing 
plants  and  is  reported  to  be  giving  satisfactory 
service.  The  machine  is  rigidly  constructed 
with  manganese  wearing  parts.  There  is  no  grind- 
ing action,  the  action  of  the  machine  being  ;i  sim- 
ple (lushing  movement.  A  general  idea  as  to  the 
service  of  the  machine  is  supplied  in  a  letter  from 
a  Canadian  operator,  who  has  had  a  disc  machine 
in  service   for  the  past   two  years. 


throwing  off  the  belts  and  choking  down  the 
with  different  si/.es  of  feed.  One  size  being 
product  from  a  No.  S  gyratory  crusher  giving 
slabs  of  about  4  in.  thickness  and  a  breadth  and 
length  much  greater.  The  machine  easily  handles 
pieces  :i-  lame  as  this,  and  it  would  seem  will 
handle  pieces  up  to  (i  in.  in  thickness  with  equal 
results.  The  size  of  the  feed  to  the  machine  is 
only  limited  by  the  size  of  the  spout  which  admits 
it.  The  product  from  the  machine  will  all  pass 
through    a    1^    in.    revolving    screen. 

'  The  capacity  of  the  machine  is  50  gross  tons 
per  hour,  with  the  machine  set  to  give  a  product  .is 
stated.  This  machine  is  driven  by  a  7.3  H.P. 
motor  and  probably  uses  an  average  of  60  H.P. 
The  inertia  in  starting  is  great,  and  it  requires 
a  motor  of  heavy  starting  torque,  and  a  coil-wound 
rotor   motor   is   used   for  this   purpose. 

'  I  have  no  way  of  knowing,  in  the  absence  of 
data,  whether  this  particular  type  of  machine  will 
make  a  more  dusty  product  than  a  gyratory,  but 
observations  lead  me  to  believe  that  there  is  little 
difference,    if   any. 

'In  studying  the  machine,  one  will  come  to  the 
conclusion  that,  in  view  of  the  fact  that  then-  is 
no  differential  rotation  between  the  two  discs,  but 
simply  a  nip  and.  of  course,  a  quick  discharge  be- 
cause  of  centrifugal  force,  that  the  machine  sizes 
its  product  with  the  largest  opening  of  the  discs 
and  not  the  closest.  There  is  a  great  amount  of 
tramp  steel  from  the  mine  going  into  this  crusher, 
and      it      brings      it      to     an      almost      instantaneous 


;'ROSS-SElTION     OF     SYMONS     DISI      CRUSHER. 


'The  crusher  in  this  instance  is  a  48  in.  disc 
machine  crushing  ore  composed  of  greenstone, 
epidote,  magnetite,  and  a  little  granite  The 
granite  was  much  the  easiest  to  'lush  of  any  of 
the  four.  The  greenstone  is  hard  and  tough,  and 
has  a  compressive  strength  varying  from  30,000  to 
"ill, mill  Hi.  per-  sq.  in.  The  material  is  abrasive  be- 
cause of  the  large  percentage  of  silica  in  both  tie' 
lock    and    the   magnetite. 

'The    crusher    has    been    used    at    different    times 


stop.        Tins,      of      course.      is      seven anj 

machine,    hut    I    am    unable    to    remove    ilc    tramp 

steel    in    the    ore    with    a    magnetic     separator,    si 

th v   itself   i.-  magnetic      This  steel  getting   into 

the   crusher    has   caused    little    damage,    as    during 

the  entire  time  of  operation,  ucarh  I'M'  VI  >'-■ 
. .  1 1 1  \  one  part,  the  outer  spider,  has  broken  Me' 
machine  is  rigid  and  stands  a  great  deal  of  abuse 
without  apparent  injurj  "  Mining  "ml  Scientific 
I',.  ...  (let.  31,  191  1,  p.  r08.     (G.    II    S.) 
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of  Oliver  ] 

to  the 

ibmi  rged    leal    bj    il itinuous   I    • 

filter    in    tl anide    mills    oi    the    I  nited 

ind    \l Of  tin         eral    tonne  ol 

is  filter  being  used,  the  Oliver  is  best   known 
nost   popular      [I 

M  i. in.-,  little  know  n  n 
i     by  the  followii  ipi  ration 

■    i    Olobi    null  at    I  >.  .li  i.  I     California,  and  else 
e 

Method       'i     nb   lininj      vacuum     are 

'i    i      I i      --I     cannot  bi    d ■  with 

iiiiiii    less   than    20   in  .   and    25    in.    is   bettei 
i      uffii  ient     irate]    under   high    pressu 

ib]       thi        mple      at toi      used    in    the 

Valley    mills    and    elsewhere,    is    most    cor 

[nstallatioi     i    operal  ing    cosl 

ind  a  uniformly  high  vacuum  is  easily  main- 
I  \i  the  North  Star  mills,  where  E.  I. 
"  -'I  and  pei  fected  his  filter,  novel  use 
■  ■1.1  mine  shafl  is  made  to  lengthen  the  draft 
60  n  fall  being  secured.  At  the  North  Stat 
ha  ■  both  high  and  lov  pressure  wati  i 
ctioi         available    « atei     supply     determining 

which  shall   be   used      Average   vacuum   maint id 

:  I i   n         rhis  approai  hes 

as    the   altitude    is   3,1 ti      U  il  h    I  In 

filtered    solution    is    withdrawn    from    the 

al    b>    a    -mall    ci  i   imp       Bo    - 

tin     latter   uses   bul    little   power,   and,   si 

in!  ion,    repaii    cosl     are    neelicri 

bl 

'      Pulp    i-    usually    fed    so   as    to    entei    the 

1    al    i  he   top  i  I'm  re  on    I  he   lin 

oi   the  drum      It   inl  rodui  ed  al  ind,  an  abnoi 

results   he   ad  jai  enl    poi  tion 

e   drum   and    it    is   ndii  jly    th Ise 

'i\    true  with   fast    settling 

•  thi     -  i, than    12    ft 

I'. il      i  ienerall) .    foi    ..li  sliming    mills,    pulp    feed 
less  than   i  I  -     pei  ilii      ra  D-2"i     is  re 

commended      Referring     again     to     Grass     \    i 

thi     Em  pi  ii     pulp    i     Fi  d    al     I  30    specific 

Ho      vei        .  parate 

I  and  tl  •       Feed    is 

i  -.Hi. .      n  .        ranular 

ij      li    -  .11    mil    ..iiir   to  .i   den 
I  35      \\  nli    thin    feed     130   or    less     m    the 

I,   rapid   settling   togethei    u  itl 

'     coarse    matei  ial    re  ull  -     the    aci  umul  ited 

rial i.i.ii  .    upon   the   rei  oh  in     drum 

lira  .I    the   driving    bell       u 

i    i-   «  iser   to  Bluici i    I 

ilve. 
It   is  desirable  to  keep  alkaliniU   ..f   feed  us  low 

"    di  ...I -    -..  ill    permit,   as    limi 

ntal  to  the  i  loth  and  their  pn I  ition 

canvas  will   necessitate   frequent   a<  id   "ash 
in.'. 

•    '■/    (  /."/./.       \|.  thod     used    i 
!'  irge  in  the  '  nth.  ,.  ,,i  on 

eragi    ore,   bul    in   i  ertain   cases  the)    an 

I  hi.  i  n. il   .in  l.ii     are  I  I  al    the 

n  ith    considerable  t  here    are    two 

on  thi    reai   and  three  on  the  fronl     idi    n( 

the   16  it.   filter  at    this  plan!       Possibl)    the  addi 

'    two  or   three   more   ail  lifts   would   entirely 

te    the    need    oi    mi  .  ;,  ,,  ,,  .1    ...  itation        The 

iii.l".,      i     .  i    i   longitudinal     haft 

I   "  itli  short   paddles,  running  in  stuffing  boxes 
i  midwa\   between  the  lowei     ide  ol   thi    d 
an  I    the    bott f    the    filtei    val      This   .-I,  il 


driven    at    about    '-'(i    r.p.m.    b  .1    bevel 

gears.  Tins  apparatus  is  much  more  effective  when 
a  :i  in.  angle  iron  the  length  of  the  filter  is  bolted 
across  the  ends  of  the  paddles  parallel  to  the  shaft. 
With  the  latter  arrangement,  the  shall  need  be 
revolved  at  much  less  than  the  above  stated  speed 
The  stuff]  Ften  giw 

trouble.      Tins    may    1»-    min  n 
ing  a   small   stream   of   soluti  gland,   oi 

automatically  forced  into  them  by 
compression  cups  It  the  agitator  shaft  is  sprung 
or    badly    worn    or    it    neither    solul 

regularly    fed    to    the    glands,    it    is    well- 
nigh    impossible    to    prevent  through 
the    boxes.        At    the   extreme    bottom   of    the    vat 
an   ail    agitator   is  placed   lengthwise  of  the  dram. 
li   consists  of  a  l                 pei  Forated  cam 
nl   1    in.   pipe  with   pressure  air  connections      It 
intended    For                               « hen   For  an 
the  mechanical  agitatoi    is  out   ■•!   commise 
no    doubt    has    some    value    it    started    before    the 
charge    I.                         icked.     The   cam  as 

.1  once  in  si\  months. 
Winn  material  is  settling,  the  cake  show 
I. ii'  ■  bum  hes  '  of  i  oai  se  sand.     If  pn  m] 

ind   tin1  attendant    si 

may   s times   be   avoided.        rhis   difficult)    maj 

ai  ise    t  n. in    one    of    se\  eral    can 

! "_' i    carrying    pulp    level    too    high;    (3) 
:  or   1 1  i   poor  work   in  fine 
machines    or    classifier.       rhese    may    1 

sidered   in  detail. 

I     Prei  ention   ol  u  lutelv    imper* 

tive,   ami   t  his   diffii  ult\    would   seem   to   lu 

pari  ii  1 1 1  1 1 1-.     ;ii     Butte,    «  here    the    Ana 

r la   Company   has  several  Oliver  filters  dewater 

1 1,,  iden tally,    tins   mai ' 
ther   invasion   of   rvariide   machinen    into  the   field 
■ 

Dorr  and   ol 
2.  The   besl    pracl  i  earn    the   pulp   level 

about    twi  the    bottom    .■!    the    drum. 

With   ■  sceptional   ores     those  colloidal   in   nature 
the  charge  ma)    be  safel)    carried  at   much   greatei 
depl I.-  1 1  in  above  stated      When  deep  ch 

ile,  i  apacit)  is  increased  both  by  the 
greater  vacuum  then  secured  and  because  a  largei 
cloth   area    is  constantly    subn 

3     \       pre\ sh      stated     under     the     heading 

'  Feed,"   pulp  al    1 1 I  t"1  to   1  60  B| 

Thinner  pul|  tally  <  ause 

trouble. 

Scri  ,  inalyses  show  that  the  settled  m  itei  i  tl 
consists  largely  ol  fairl)  coarse  Band.  Ai  .  •■■ 
tain   mill   the   appearai  al  ions   ill 

the  cake   is  held   to  pi  rindii      or  clasai 

fixation  is  inefficient.  Tins  should  not  be  applied 
t.K.   literally,   however,   with   the   idea   thai    careful 

■    allowable    t..    ig e    othei 

possible  causes  .•)  settling  The  small  proportion 
of    moderately    granular   ore    in    the   ordinary    mill 

circuit     Bomel  i trates    in    the    filter    vat 

when  the  precautions  above  noted  are  disregarded. 
Washing  th,  Cahr.  Effective  displacement  ol 
m  li\  wash  water  is  of  first  in 
portance  in  Blime  filtration  operations  With  the 
continuous  type  of  filter,  the  period  .lining  which 
wash    ma)    be    added    is    necessaril)    brief;    const 

quentl) .    t  horouglt    displacement     ran     be    nbl  i 

onl)  bj  careful  arrangement  ol  pipes  and  -|.i.i\-. 
close  ait. mi  mi.  to  amount  of  water,  and  even  ait 
tribution   of   the   same.     Ordinaril)    capabli 

n    a    tailing    with    soluble    content    (both 
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cyanide  and  dissolved  metal)  equally  low  as  obtain- 
ed with  submerged  leaf  or  pressure  niters.  The 
use  of  perforated  pipes  discharging  water  through 
small  holes  upon  the  cake,  has  been  superseded 
by  one  of  two  forms  of  spray  nozzles.  The  whirl- 
ing spray  (represented  by  the  Vermorel  and 
s  rather  more  effective  than  the  fan- 
shaped  form  sometimes  employed  (such  as  the 
Bordeaux).  The  tendency  is  toward  the  use  of  a 
comparatively  large  number  of  individual  sprays, 
each  with  a  relatively  small  aperture.  In  mills 
where  volume  of  solution  is  a  constant,  it  is  cus- 
tomary to  have  the  rear  line  of  sprays  arranged 
so  that  either  barren  solution  or  water  may  be 
used  at  will.  The  second  spray  line  is  placed 
lengthwise  over  the  crest  of  the  drum  and  water 
only  is  added  through  it.  Sprays  intended  to 
handle  solution  must,  of  course,  be  constructed  of 
some  metal  not  attacked  by  cyanide.  Valves  for 
the  rear  line  must  be  of  the  most  dependable 
pattern   and   locked  at   all  times. 


CROSS-SECTION  OF  FILTER. 
The  importance  of  washing  is  evidenced  by  the 
great  amount  of  experimental  work  along  this  line 
which  has  been  done  at  various  mills.  A  Nevada 
plant  still  uses  shaking  spray  pipes.  This  plan  is 
said  to  be  especially  adapted  to  ores  that  form  an 
unusually  porous  cake  :  also  to  cases  where  a  rela- 
tively large  volume  of  wash  solution  is  essential. 
It  would  seem,  however,  that  the  atomizing 
sprays,  above  noted,  would  meet  either  require- 
ment more  successfully  and  would  have  the  addi- 
tional advantage  of  effecting  a  small  increase  in 
total  extraction.  This  increase  is  probably  due  to 
the  splendid  aeration  given  the  cake  while  being 
washed  with  atomizers.  Extraction  during  wash- 
ing as  obtained  with  the  Oliver  is  certainly  less 
than  that  secured  by  filters  such  as  the  Butters. 
In  some  plants  equipped  with  the  latter,  this  in- 
crease is  said  to  approximate  'J',,  of  the  total  re- 
covery. This  comparison  is  hardly  fair  to  the 
Oliver  because  the  washing  period  is  many  times 
greater  in  the   Butters. 

Proper  wash  water  control  is  facilitated  by  using 
■a  pressure  gauge  on  the  spray  pipes.     When    using 


atomizers,  the  minimum  permissible  working 
sure  is  25  lb.  per  sq.  in.  ;  water  is  not  well  atom- 
ized at  less  pressure.  Average  working  pressure 
may  be  stated  at  from  35  lb.  to  40  lb.  Besl 
tice  in  filter  cake  washing  may  be  summarized  as 
the  even  distribution  of  the  greatest  permiss  i  • 
amount    of   wash   over  the  entire  exposed    cake. 

Washing   the   Cloth. — Continuous  filter  cloths   re- 
quire    more    frequent    acid    washing    than    do    '     ise 
of   leaf   filters.     Scrubbing   with   8   in.    or   10 
fibre   brushes   in   a   weak   hydrochloric  acid 

ibout  >  Hi  1)  not  only  restores  permeability  to 
the  canvas,  but  also  prolongs  its  life  through  re- 
moval of  deleterious  lime  salts.  The  benefits  of 
frequent  and  thorough  acid  scrubbing  are 
antly  shown  at  the  Black  Oak.  That  mill  I  ds 
the  record  for  long  life  of  cloth — seventeen  months. 
This  cloth  was  scrubbed  weekly  with  5%  HC1 
solution. 

Sampling  and  Disposal  of  Tailing. — The  sera 
which  remove  tailing  from  the  face  of  the  drum 
should  have  no  more  than  just  enough  tension  to 
keep  them  resting  lightly  against  the  wires.  Under 
excessive  pressure,  wear  both  of  scrapers 
wires  is  greatly  increased  and  may  even  ruin  the 
canvas  by  tearing  it.     The  scrapers  should   be   filed 

to  a   smooth  and  properly  bevelled  edge  oi 

week.      A     convenient     plan     is     to     have     a     spare 

scraper    on    hand    and    interehange    about    om 

two  months:  the  one  taken  oft'  can  then   be  dl 
at  the  convenience  of  the  operator,  and   very   little 
running    time    is   lost.        Two    men   need    15    to    'JO 
minutes   to  dress  the  scraper   when    it    is   done   eat  ii 
week. 

Tailing  may  lie  taken  away  from  the  filter  eitl 
by   belt-conveyor   or   sluicing.      When   ample   water 
is  available   the    latter   method    is,   of    course,    to    be 
preferred.      The     '  blow  '     should     be     only 
enough   to   slightly    loosen    the   cake,   usually    ui  der 
10  lb.     If  too  much  pressure  air  is  admitted,   | 
nant   solution   is   blown   through   the   cloth   and    the 
soluble    losses    thereby    increased.      The    practice    of 
taking   tailing    samples    at    a    point    above    the   sec- 
tion   being    blown    off    is    to    be    condemned    for    the 
above    reason,    and    samples    are    uniformly    slighlty 
lower  in  value  than  the  actual  loss  in  the  material 
being    discharged.        Samples    should    be    taken    at 
intervals    of    not    more    than    one    hour,    along    thi 
edge  of  the  scraper  from  end  to  end  of  the  drum. 

Conclusions. — It  is  believed  that  this  filter  may 
be  safelv  recommended  as  well  fitted  for  general 
use  in  dewatering  slime  of  whatever  nature  with 
the  possible  exception  of  colloids.  The  latter 
be  handled  only  at  a  greatly  reduced  capacity  : 
this  also  applies  to  filters  of  other  form.  We  be- 
lieve the  Oliver  to  be  the  best  machine  for  general 
use  with  average  quartz  ores." — 11.  A.  Morrison' 
and  H.  G.  Thomson.  — Mining  and  Scientific  Pi 
Oct.   10,  1914,  p.  554.      (G.   H.   S.) 

Automatic  Sampling  of  Mill  Pulps. — ■ "  The 
automatic  sampler  described  in  this  article  is  the 
design  of  Mr.  Elmore,  and  is  being  built  by 
Messrs.  F.  W.  Brackett  &  Co.,  Ltd.,  Colchester. 
England.  The  construction  of  the  Elmore  sam- 
pler  is  shown  in  the  adjoining   illustration. 

It  is  to  be  noted  that  the  sampler  can  be  set 
with  driving  shaft  at  any  angle  in  relation  to  the 
1. Hinder  conveying  the  pulp  to  be  sampled.  By 
simply  sliding  the  adjustable  arm  nn  the  centre 
pin,  the  machine  is  at  once  adapted  to  various 
I    widths  of  launders. 
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impler  is  pat  into  operation  by  motion  irn 
parted  through  a  roand  belt  on  the  grooved  pullej 
Q  which  is  keyed  to  the  shaft  P ;  tin.-  in  turn 
rotates  the   worm   engaged   with  thi 

ra  pinii perates  an  eccentric  (not  visible 

.iji  the  illustration)  which  reciprocates  the  pawl  II. 

the  main   ratchet   wl 1   0  to  advai ne 

a   time.     Tims  the  main   rat<  het    wl 1   0 

ed   to   rotate  slowly. 


To  the   upper   face  of   0  a   toothed   segment    N, 

to  about   "ii''  si  cl  h  oi   the  periphery   of  0,  is 

ittai  lied,    '  he   teel  b   oi    9  hii  h    are   ol    I  he 

same  pitch  as  those  of  the   worm   pinion      By   the 

slow    rotation    of    the    main    ratchet    wheel    0    the 

t    V   gradually    approaches  the   worm   pinion 

with  it.  which   ini liately  results  in 

ment    of   .V   and    0 :  and   as   these 
cai  i\    •  which  is  attai  hed  the  san 

cup  0  and   d  //.   it   Follows  that  dur- 

ibout   five-sixths  "I   each   revolution   (the   1 

sampling     period)     the    main    ratchet     wheel    0   is 
moving  at  a  very  slow  rate,  whereas,  1 

sixth   of   the    n  period) 

rate   of    moi  emi  nt    is    huh.   and    t  he   sampling 

c  up  it  .lit  he  '■  noli    -'1  earn  oi   pulp  at 

,n   rate  of   ^  1  •■  ■•  ■> I .  and   always  at 

lative  angle, 

upline 
All  the  bearings  and  moving  parts  are  enclosed 
in   a    substantial    ontei  C   covered    with   a 

dust-tight   lid,  tin.  oil   bath,  and   pro 

viding    perfect    lubrication,    minimizing    wear    .'11111 
1 1 1  •  I  insuring  continuity  of  working."     Metal- 
lurgical and  Chemical   Engineering,    Dec,    1914,   p. 
G     II     S.) 
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"    The   at.'  '  m-   and    methods 

in    use    at    the    most    impoi  tanl     i.mei  ii pper 

ing    made 

in    the    recover}    as    bye  produi  ts   oi    ii 

and     Mil 

\. ■'. ada  1  lou  I                Baid  a  method 
been   found   of   treating   sulphide  ores   without 

preliminary    roasting.  The    iron    is    1 

1. 1  ids    and    1  he  Bulphur    as    sulphuric    a<  id 

1  inn  tu  have  a  method  of 

clarifying    the    copper  sulphate    solutions    so    that 

methods  used   in  rel  overy  of  the 

copper   may   he   used    and   elect  mly  t  ic  cupper   obtain- 
ed  dii 


At  the  Septae  Works  a  leaching  and  precipita- 
tion plant  has  Keen  installed  tm  the  treatment  of 
Hue    .lust    from    the    roasting    furnace    chambers, 

along  with  1 i'  silicious  oxidized  ore.      The  1 

recovering  the  copper  from  these  materials  is  about 
ei    lb 

At    the   Shannon   Copper    Companv    experiments 
were  made  for  the  treatment  of  a   I"nn    grade  cop 
per  ore.     'The  ore   NNas   roasted   in   heaps  composed 
..i     100    ti  11-    pyrite,    then     1,000    t.ms    oxid< 
crushed    to   2    in.,    and    a    covering    of    tines    1    ft. 
thick,    the   heap    being   sprinkled    with    waste   solu- 
tion   frcmi    Mian    iron    precipitation.      The    1 
ore   was   lea.  hed    with    water    In    filter   bottom 
The    ferric    sulphate    formed    in 
copper  which  may  not  be  watei   soluble.     The  out- 
flowing  copper-bearing  solution  tail 

ingS  to  use  up  the  last  of  the  fell ic  sulphate,  be- 
fore going  to  the  precipitation  Nats.  Extraction 
was    72       to    82     .    and    the    advantage 

cheap   installation.   (3)  no  sul- 
phuric  acid  Warden    Aiken      .1/ 
mill    Engineering    World,   January    2,    1915,    p.    ti. 
II     1 1     \ 

\  1  «     Pi  w  1     m     M  ;      Morgan,    Qi  1 1  nsi  nm. 

derahle    a  It  erat  n  His    have    been     mad.-    at     tin 

Mt.  Morgan  Company's  plant  during  the  past  two 
n  ears,  and   the  general   managei ,  M.    M 

follow  in-     data     in     V.N  iinl"  1 

The  old  sraeltei  has  been  entirely  replaced  by 
one  consisting  of  three  54  in. x 336  in.  blast  fur- 
naces, fitted  \\  i 1 1 1  16  tt  ton-hearths  and  auxiliary 
arths.  The  height  oi  charge  possible  is 
■.'•")  ft.  7  in.  Each  furnace  is  provided  nnUIi  inno 
outlets,  one  at  each  end.  for  discharge  oi  matte 
and  Blag.  All  tapping  blocks  on  the 
are  of  Australian  chromi  of  the  usual 
cast  iron  water-cooled  blocks.  Each  furnace 
complete  bustle  pipe  around  it.  and  a  main  bustle 
pipe  on  both  sides  The  water  system  is  in  dupli- 
cate      The    charge    II •    is    airy    and    light,    and 

1   oi    fume.     Ore  and   fluxes  are  conveyed   in 
side  tipping  cars,   draw  n   h\    a    10  ton   elect  1  ii 
motive,   to  the   floor,  the  furnaces  being  mechat 
ally  fed      Slag   1-  can  ied   in    Di  -  but  si    -la-   bowls, 

IP     tons,     ami     side  tippi  I 

t,,Tis   •  i  are   drawn    bj    a    steam    locomo 

tiNe.      Two    men"  handle    about     I. U 

pei    24   hour.-     The   flue  follows     a 

down-i  1   independent   dust  chamber  !"■ 

hind   e.nh    furnace,   c lected    b;  Hue. 

nnIiuIi  in  turn  joins  with  the  main  dust  chambei 
on  a  hill.  The  latter  chamber  is  17  ft  wide,  :il 
ft.    high,    and    71    tt.    long,    with    a    -i 

high    and     11     tt      ■  1 : ■■  1 1 

Thi    .V.  w  1  i'  I  he   ni  -    n 

trating   mill   of    500   ton   daily   capacity   is   now    in 

operation,   treating   the  silicious  mine. 

reati  d   U    Btnelting.      I  lie  ai  1  om 

panying   cut    explains   the   pi bbi      used      At    the 

mine  the  ore   i-   bt  1     and 

ered    to    the    mill    al    6    in     Bize 
.  1  ushi  rs  red  bove  a 

mvi  j  oi    whii  b  feed  1  rushers   are   t  \\  ■• 

high-power    magnets    which    collect    any    iron    and 
and    which    might    dam 
e  machines  I  ben  <  onveyed   I 

1,000   ton    bin      Three    Symons   di-<    crusher.-    ■ 
to    I    in.,    after   wh 

si\    Krnpp   tube-mills.     The  lattei    produce   an   B0 

mesh  product   which  passes  over  32  Wilfley  tables 

from     these     i-     thickened     in     1 
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ma  bines,  and  the  resulting  pulp  is  treated  l.\  the 
Minerals  Separation  flotation  process.  All  concen- 
ti  rtes  are  drained,  briquetted,  and  fed  to  the 
furnaces.  Basic  converters  are  used. 
Tlie  power  plant  for  the  mine  and  plants  con- 
sists of  the  following  :  Six  Babcock  &  Wilcox 
boilers  of  20,000  lb.  steam  per  hour  capacity,  and 
four  smaller  boilers  :  two  4.000  ft.  and  one  2,000 
ft.  Belliss  &  Morcom  air-compressors  :  a  Fraser  and 
Chalmers  mixed  turbo-blower  using  exhaust  steam 
from  the  compressors,  compressing  10,000  ft.  of 
air  per  minute  to  14  lb.  pressure  :  two  Fraser  and 
Chalmers  blowers  delivering  40,000  ft.  of  air  per 
minute  at  4  lb.  pressure  to  the  blast-furnaces : 
two  Curtis  turbo-generators  of  1,500  kw.  capacity, 
and  circulating  pumps,  condenser,  and  ice-making 
machines. 

The  smelter  and  power  plant  were  erected  on  a 
slag   dump,   which   is   70   ft.    high   in   places. 

The  workshops  are  480  ft.  long  and  60  ft.  wide, 
and  during  construction  of  the  new  plant,  $100,000 
of  work  of  all  descriptions  was  turned  out.  About 
21  0   men  are  employed  in  them. 
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FLOW-SHEET    OF    MT.     MORGAN    CONCENTRATING    PLANT. 

Tl utput    in   the   four  weeks  ended    October    IS 

was  as  follows  :  The  concentrating  plant  treated 
6,785  tons  of  ore.  producing  1,771  tons  of  concen- 
trate  containing   137   tons   of    copper   and    1,467   oz. 


gold:  and  the  smelter  handled  '21.474  tons  of  Mt. 
Morgan  ore,  5,968  ton,  of  Many  Peaks  pyrite,  and 
1,629  tons  of  concentrate,  producing  724  tons  or 
copper  and  9,211  oz.  gold.  The  value  of  this  re- 
turn was  gold.  $187,000,  and  copper,  $190,000. 
a  total  of  $377,000."— Queensland  Government 
Minimi  Journal. — Mining  and  Scientific  Prest 
Dec.  26,   1914,  p.   9SS.      (G.    H.   S.) 

Solubility  of  Sulphides  in  Cyanide  Solutions. 
—"In  his  article  on  continuous  counter  current 
decimation  in  the  Journal  of  Oct.  17.  Herbert  A. 
Megraw    makes    the    following    statement  :  - 

'  Sulphide  ores  may.  and  usually  do,  require 
previous  concentration,  but  it  is  nevertheless  true 
that  by  grinding  a  sulphide  fine  enough,  its  values 
are  very  likely  to  be  given  up  in  about  the  same 
time  required  in  the  ordinary  slimes  treatments 
To  do  this,  however,  sulphide  slimes  should  be 
reground  until  they  are  in  an  exceedingly  fine 
state  of  subdivision.  In  such  case  they  may  go 
through  counter  current  treatment  along  with 
ordinary  slimes  and  have  the  metals  satisfactorily 
extract  id.  Sulphides  are.  of  course,  governed  by 
tin  sum'  general  laws  as  ores,  so  that  what  has 
already  been  said  as  to  dissolution  in  the  decanta- 
tion    circuit   applies    to   them    as   well." 

The  qualifying  phrase,  that  a  sulphide's  metals 
.nc  "very  likely"  to  be  given  up,  saves  this 
statement  from  being  incorrect.  And  still  it  is  so 
broad  that  it  seems  likely  to  lead  to  a  miscon- 
ception. 

The  solubility  of  the  values  in  sulphide  minerals 
depends  upon  the  nature  of  the  values  and  also 
upon  that  of  the  sulphides.  It  seems  that  gold 
may  be  recovered  from  almost  any  sulphide 
mineral  by  prolonged  grinding  and  treatment,  but 
silver  only  in  exceptional  cases.  While  at  the 
Xatividad  mine  in  Oaxaca  recently.  I  conducted  a 
series  of  experiments  on  concentrates  to  determine 
that    very    point. 

The  concentrates  consisted  chiefly  of  clean  galena 
and  pyrite  with  a  small  proportion  of  blende  and 
ehalcopyrite.  The  galena  and  pyrite  were  so  clean 
and  bright  that  they  could  be  taken  off  the  Wil- 
fleys  in  well  defined  and  separate  ribbons.  The 
product  of  the  tables  carried  from  S  to  10  kgm.  of 
silver  and  about  300  gm.   gold. 

Experiments  on  these  concentrates  consisted  of 
charging  one  kilo  into  an  experimental  tube  mill 
with  two  litres  of  freshly  made  cyanide  solution 
and  grinding  continuously  for  from  one  to  three 
weeks,  taking  a  sample  of  both  the  pulp  and  solu- 
tion daily.  In  the  course  of  several  repetitions 
with  solutions  of  various  strengths  and  other 
modifications  the  following  conclusions  were  reach 
ed. 

The  content  of  gold  in  the  washed  pulp  fell 
rapidly  at  first,  then  more  gradually  until  about 
the  fourth  day.  when  it  had  been  reduced  to  from 
'■'•  to  l.">  gm.  After  that,  even  to  the  end  of  three 
weeks,  neither  the  pulp  nor  the  solution  showed 
any   further  extraction   of   gold. 

Nearly  50 ".  of  the  total  silver  dissolved  during 
the  first  24  hours.  After  that  it  continued  in  a 
decreasing  ratio  until  the  fifth  or  sixth  day.  after 
which  all  effect  of  the  treatment  ceased.  The 
residue,  even  after  weeks  of  grinding  in  solution. 
never  contained  less  than  two  kilos  of  silver,  and 
frequently  as  much  as  three  kilos.  Air  agitation 
at   intervals   had   no  effect   on   the   results. 

Wet  desulphurizing  had  no  effect  upon  the  silvei 
extraction     of     the    cone  cut  rates.      Previous    experi 
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mints    hud    shown    thai  n    treatment 

actioi mill   pulp  t"  So'      and 

the   normal   extraction   with   straight    cyan  id- 
Wet    desulphuriz- 
id  no  effei  t  on  the  solut  ion  of  L-"hl   in 
r   ■  oncentrates. 

Thi  "i  t'>  Bhow  that   the  gold   is  all 

tate   whether  associated    « ith   (In- 

slime    minerals    or    with  that    the 

i 
not  enter  into  it  an    immediate 

n-  :   anil    that 

■    form 

•   soluble  in  cyanide  solution  even  when 

ded    bj    .1    reduction   treatment. 

It  i-  to  find  in  Mr.   Megraw's  articles 

that  eyanidi  lining  to  ilmilit  the  value 

of  air  and   air  agitation   as  a   cure-all.      \    fi 

mj     experiments    are    illuminating    on    that    point. 

\       jn        I     tin         Iphidi  i  rom    In-low    water 

_■ ml    dry     in     a     hei  mi  i  ically     sealed 

tube-mill.     Sodium-hydrate   solution   and   aluminum 
were    then    introduced    and    the    mill    set    in 
motion   until   a   considerable    internal    pressure,   due 
in    In  drogen,    de>  i  ly,    the    <  hm  i 

removed  just  long  ei  um 

plates  and  inl  rodui  e  ■<  weighed  nuanl  odium 

mill,   1  ighth    closed    and    containing 

not  her   24    hours.     This    procedure, 
in  h  air  and  oxidat  ion   were  can  t  u 
ed,   gave  as   high   •  agitation    with   air 

I    have    followed    the    articles    yaniding    bj 

M  i     Megraw    u  ith   gi  eat    intei  i  sl       M 
least,   is  incri     ed  with 

rust   principles      He  does   nol   constantly    exalt   the 
mportance    of    any    particular   detail,    or   oi 

cular    machine.     It    is    pleasant    to   observe    in 
the   development    of   the    proci                teady    move 
men!    towards  more  simple  arrangement    and 
simple    apparatus.      The    multiplicati f    compli- 
cated   machines,    eai  h   gus  ■     the 

■  mi.    -I'm-   i"   ii.i  ased.     Perhaps   some 

daj   the  cyanide  man  will  cted  to  spend 

Is  hours  a  day  with  a  monkey  wrench  in  his 
When    that    time    arrives    he    may    be    allowed    to 
devote    liis    time    to    his    real    business       \      Vv\ 
Zw  \i.r\\  enburi      Mi     co     Oct     29,    1914 

Sulnliii  '  .1     tained    in 

sulph  di  by  cj  anide  operators 

t.n    many    yean      \l  i     Van   Zwaluwenburg's 
i ii hi   t"   m\    statement    that    sulphides   will   usually 
give  n|i  their  conl  to  cyanide  solution 

if   the   mineral    is 

.    but    I    am    still    of    il pinion    that    my 

original    statement    ic    essentially    ti  n        ["hi    usual 
Bulphide     encountered      n     Mi     can     -  :■  ei  bi 
ores    "ill    give    up    its   silver   to   cyanide    solo 

i  he  mineral   is  suffii  ientl}  which 

has   been    demonstrated    by    experiments    at    many 

places      At  Guanajuato,  Pacl i,   Pozos,  and  many 

other  i  amps,   fine   gi  ind  ng   has   been   found 

•  "i    '  extract  ions  n 

II  ll    cases    may     an 

linn  li    finer    tl  r 

mesh    mat*  i                           to  be    reground,    but    in 

\  u'w  .it    the   1 1  iab  litv 

particul  arl j    i  i  ! 

indoubtedly  true  that  there  do  exist   silver 
amenable    t"    this 

inimt.     Some   of   thi  ounds   belong 


tn    tliis    class.     The    number    of    these    compi 
however,    is    small    in    comparison    to    those 
imenable    to    cyanide    treatment.      v- 

methods,    I    have    said    notl 
With  some  ores  profits  may   be  obtained,  and 
there    may    be   none.      Each   oni 
problem   which   must   In-   worked   out 

I'ht-  chemical   fact   that   silver   ii 
may    be    dissolved    by    I 
ordinary     i  yaniding     met  I 
\'  -i  i,i  i, .ii    ma)    be   called    to   the   disi  us  - 

11.   (  levenger  on  "Mill  and   Practi f  the   \ 

Mining   I  o  .    Ltd.,"   in   Hull.   .■<     I.    /.   .1/ 
July,   1914,   in   which  the  opinion   is  ind 
rinding  of  heavy   silver  minerals     • 
\     to   Mr     Van   Zwaluwenburg's  remarks  oi 
,n  aid  t"  cyaniding, 

will  aid   in  shortening  the  time  "t    treatment,      in 
-e  the  ultimate 
-    it   has  mi  effi 
1    ',  with   Mr.    Van    Zwaluwenl 

final  comment.     When  the  cyanide  direct 
mined    tu    be   a    technical    director,    rather   tl 
!   our  puzzling 
i       II      \     \l,  ■  „l  Min.   /■•. 

1;      - 

I    1  \  v  1 1  it      M  II  I.    FOB     I.'"'  Ill  -II  R,     \l  \  U'\ 

anide    mill    foi 
I:,"  hestei    M  mi.    Co     at    Ro<  hester,    \  i    ad 

ii'T     way.     pr< 

some 

■     to     *  onl  inuous     i  ounter  i  in  rent     de<  ant 

mpling   department 
the   following 
crusher,    elevator,     NH     :i    Vezin    sampler,     I1 
crusher,    No.    '-'    \'<-/in    sampler,    mils,    and     \ 
Vezin    sampler.      Metallurgical    treatment    will    be- 
gin   by    crushing    in    solution    with    ten    1.551 
stamps.        The    stamp    discharge    will    be   clat 

•  i    - 1 
designed   t"   give  extra   settling   area,   being 
anil     longer     than     the     stainlanl      macll  I  I 
U    be    completed    in 

tube-mills    cted     by    clutches    with    a     > 

Inn    II   P     tor   equipped    with    silent  chain    d 

The   classifier  overflow   will   contain    probabl) 
of       200  mesh  pulp. 

iLpotHLSHE 

' H  »~~'....~  \ • -• 

-    in  Mi     mi'    .  ,i\  i  im  "'  -    in  .  \\  l  wm\     v  I 
ttOI  III  -II  i:     MILL. 

The  equipmei 
solution   will   mnsist   of  one    Dorr  thickener 
■  12   ft.,   followed   successively   bv   threi     D 
tatoi  ft  .   and   five  thick)  m 

in    it        I     '  i. ii.. is    will    lie    operated    in    - 

with  a  drop  of    I 
I  he 

to   pi"\  ule   for    i  ■  t  ui  ii   "t    rlei 
solution    by    gravity.     Diaphragm    pumi 

ate     the      illii  keneil      pulp     tllliiu.! 

pumps    will    lie    driven    from 
able  ei  cent  rii  I  ft.   i  od 

ecting    the    diaphragm    with    the    di 
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scheme  is  expected  to  materially  lessen  the  wear 
mi  the  diaphragms  due  to  lateral   motion. 

The  genera]  scheme  for  continuous  decantation 
which  was  finally  adopted  aftei  considering  the 
conditions  peculiar  to  this  proposition,  is  diagram 
matically  represented  in  Fig.  I  It  will  be 
observed  that  there  are  six  thickeners,  five  follow 
ing  tlif  agitators  instead  of  four  as  is  customarj 
in    other    installations.     It    was    first     proposed    to 

lisi Ij    five  altogether,   with  double  precipitation, 

precipitating  not  only  the  overflow  from  No.  I. 
but  also  that  from  No.  4.  I  uder  this  scheme, 
the  theoretical  calculations  indicated  a  loss  of  dis 
solved  gold  amounting  t<>  four  cents  | >ei-  tun  of 
ore  treated,  and  a  mechanical  loss  01  cyanide  equal 
to  0'61  lb.  per  ton  of  ore.  The  calculations  for 
the  present  scheme,  however,  using  si\  thickeners 
and    single    precipitation,    indicated    dissolved    loss 

of    al I    one   and    one-half   cents   per   ton   of    ore, 

ami  a  mechanical  loss  of  cyanide  equal  to  0'62  lb. 
per  tun  of  ore 

Comparison  of  the  figures  will  show  that  the 
extra  decantation  obtained  in  the  sixth  thickener, 
reduced  the  dissolved  loss  ami  still  gave  about  the 
same  mechanical  loss  of  cyanide.  A  further  reason 
fur  the  adoption  of  the  extra  thickener  was  the 
possibility  of  occasionally  treating  high-grade  ore 
—up  to  $50  per  tun  — in  which  rase  the  extra  de- 
cantation would  be  a  protection  against  Uiss  of 
dissolved  metal  It  is  interesting  to  note  that  a 
15  H.P.  motor  provides  power  fur  all  operations 
below  the  tube-mills."  Metallurgical  mnl  Chemi 
cat  Engineering,   Nov.,   1914,   p.   677.     (G.   H.   S.) 

Aurora  Consolidated  Mill,  Nevada. — "The 
tendency  in  milling  practice  towards  heavy  stamps, 
short  tulie- mills,  and  individual  drive  and  general 
simplification  is  again  evidenced  in  the  description 
of  the  new  mill  of  the  Aurora  Consolidated 
Nevada,  by  Percy  M  Cropper  which  appears  in 
the  Salt  Lake  Mining  Review.  The  mill  handles 
800  tons  of  ore  a  day,  vet  it  requires  an  operating 
force  of  only  Is  men  tor  24  hours,  including  four 
men  tor  a  mill  crew,  a  repair  crew  of  four  men 
and   a   metallurgist    and    superintendent. 

In  design  and  operation  the  mill  has  a  number 
of  new  features  ami  brings  iii  some  new  things  in 
mill  practice.  The  combination  of  machinery  is 
new.  The  stamps  are  much  heavier  than  those 
usually  used,  being  forty  in  number  and  driven  in 
batteries  of  five;  the  tube-mills  are  larger  in 
diameter  and  shorter  in  length,  and  worked  in 
units  of  two.  The  Dorr  classifiers  are  declared  to 
be  the  largest  thus  far  constructed.  Where  pnssi 
ble,  all  machinery  is  individually  driven  by  motor. 
and    there    is   an   absence   of    line   shafts 

At  the  mine  trains  of  twenty  ears  each  are  used 
As  the  eais  pass  over  the  tramway  to  the  mill 
each  car  is  weighed  automatically  as  it  moveE 
along.      The    cars    dump    oxer   steel    ore    bins    fur    the 

coarse  crushing  plant,  and  are  ileai  sen)  around  a 
circle   bark   to  the   main   track  again. 

Flow  Sheet  at  th,  Mill.-  The  ore  from  the 
coarse  ore  inns  pass  through  a  No.  7;  Hates 
crusher  and  then  over  a  Gates  screen  Here  every- 
thing over  l£  in.  passes  on  to  two  No.  5  Gates 
crushers  that  reduce  it  to  U  in  This  joins  the 
undersi/e  from  the  screen  on  a  conveyor  belt  and 
goes  to  the  head  of  the  mill,  where  a  Gates  eleva 
tor  rallies  il  to  the  top  of  the  sampling  plant 
At  the  sampling  planl  I  he  ore  is  further  crushed 
and  resampled,  so  thai  a  pound  sample  is  secured 
from    each    ton.    or   a    500    lb.    sample    for   each    day 


The  ore  from  the  sampling  plant  goes  on  to  a 
cross  conveyor  that  carries  it  to  lour  steel  bins. 
each  having  a  capacit}  of  Inn  tons.  From  these 
Inn.-  the  ore  passes  through  feeders  to  I  lie  stamps 
which   crush   to   pass   through   a   quarter   inch   ring 

The  stamps  weigh  1,660  lb.  each,  which  are 
probably  the  largest  in  use  in  the  United  States 
although  heavier  have  been  used  for  some  time 
n  i  he  gold  fields  of  South  Africa.  Each  battery 
of  five  stamps  is  driven  by  an  individual  back- 
geared  motor.  It  is  not  necessary  to  hang  the 
stamps  up  as  the  motor  has  sufficient  power  to 
stall    them    from    rest. 

From  the  stamps  the  ore  passes  to  Callow 
sloughing  off  vats.  From  there  it  goes  to  the  Dorr 
classifiers.  These  are  six  in  number,  and  are  de- 
clared lo  be  the  largest  ever  constructed.  Here  a 
line  shaft,  which  is  the  only  one  in  the  mill, 
geared  lo  a  5  11.1'.  back  geared  motor,  drives  the 
i  la  ssi  hers. 

The  ore  goes  from  the  classifier  to  the  tube 
mills.  These  are  I!  II  in  ft  .  winch  is  a  greal 
change  from  the  old  style  of  tube  used  in  this 
class  of  work,  being  larger  in  diameter  and  shorter 
in  length.  Each,  it  is  declared,  is  capable  of 
handling  Kill  tons  of  feed  a  day  from  the  stamps 
and  crushing  it  to  200  mesh.  The  six  tube-mills 
are  arranged  in  units  of  two.  This  arrangement 
allows  them  lo  lie  driven  by  units,  two  mills  being 
run  by  a  150  H.l'.  motor  equipped  with  outboard 
bearing    and    Morse    silent  chain    drives 

From  the  tube-mills  the  materia]  passes  to  a 
second  I  loir  classifier,  where  all  -200  mesh  is 
taken  out,  sending  the  -(-200  to  a  second  tube-mill. 
This  has  a  closed  circuit,  and  the  material  is  re 
ground    until    it    all    passes   '-Mill   mesh. 

Cyanidt    Plant.     The  material   then   goes  to  three 

Dorr    thickeners    1    is    reduced    to    a    consistency 

of  one  to  one.  water  and  cyanide  solution.  Then 
it  goes  through  a  series  of  five  Dorr  agitators  and 
then  to  four  Trent  replacement  machines.  This 
process  is  something  new  in  cyaniding,  but  has 
been  used  with  a  great  deal  of  success  in  Arizona. 
In  these  the  gold  values  In  the  cyanide  solution 
are    replaced    with    water      The    pulp    from    the   re 

place ni     machines     then     goes     to     three     Trenl 

filters,  where  i  he  greater  part  of  the  cyanide  solu 
thai  is  taken  out  and  the  pulp  is  allowed  to  go  to 
waste. 

The  gold  solutions  from  the  Trent  replacement 
machines   ami   the   Trent    filters   How    by   gravity  to 

the    lower    end    of    the    mill,    where    they    are    pumped 

through  Merrill  clarifying  presses.  These  arc 
stationed  on  the  thickener  floor,  from  which  point 
they  How  by  gravitj  through  two  Merrill  precipi 
fating  presses.  Here  the  gold  is  separated  from 
the   solutions  and   sent    in   the   refinery.     The   cya 

Hide    soli s    then    pumped    to    the    stock    \als    al 

the  head  of  the  mill,  where  it  is  enriched  and 
started   through   the  mill   again 

The  pumps  are  all  assembled  in  one  room  on 
the  lower  floor  of  the  null,  where  one  person  can 
handle  them  all  The\  are  all  individual!}  driven 
as  are  the  thickeners,  agitators  and  replacement 
machines. 

An  inclined  electric  elevator  for  the  use  of  the 
men  In  going  up  and  down  in  I  he  mill  and  for  the 
conveying  of  supplies  to  the  different    floors  is  an 

other    feature  of   the   planl.      This   works   .nil atic 

ally,    and    can    be    run    up   and    down    from    any    floor. 

It    is   on    tl pposite   side   from   the   conveyor. "- 

I'liu  ,  M.  Cropper.  Mexican  Mining  Jnurnal, 
lie,.,   1914,  p.  352.     (11.   A.  W.) 
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El  I  I  i    I      "I       I  '•>■  Mill  I  F      fS      I    ••  VMI'I      TKI   VI  Ml  N  I      "I 

Ori  i  Iraphite     in     ore,  red     with 

mining  districts 

,,V  the  world.     At  Gyn  I  ind,    Australia, 

..■    heaps   "t    tailing    assaying 

I, ut    ii..   serious   attempt    has 

been    made    to    treat    them.     The    Scottish    Gympie 

■  • ..  dumps  of  tail  oi   60,1 tons 

or  mine   and    mostly   graphitii  .   and   a   smaller   l"t 

t   what   is  i  a  od  tailing, 

derived    from    the    [nglewood    vein,    which    runs   at 

»les  to  the   main   lod  I  he  tailing 

.ui.l   ...main-   ii. i  graphite,  and   is  particu 

larly   amenable   to   cyanide,    the   only    consideration 

|  .     degree    to    w  hii  h    ii     is    ground.     The 

graphi)  ic   tailing,   on   I  he   trai  i     is    nol    suitable 

for  cyauiding,  onlj    yielding    10       or   so  aftei    i  om 

'  tudied    the 

problem   there   for  a  the  conclusion 

that    tliis  poor  extraction   by   cyanide   was   nol    due 

it i    the   gold       On 

mixing  the  two  classes  oi  tailing,  and  subjecting 
the  mix tii  nide  solution,  and  comparing 
the  results  with  the  results  of  -miliar  test!  can  ed 
tely,  he  found  the  extrac- 
tion   mi    the   (Iran    (nglewood    tailing    was    just    as 

I  as  when  treated  separately,  showing  thai   the 

graphite   had    nol    caused    precipitation   of   the   gold 

d    lr the    Inglew I    ore      There    Is    no 

chemical   difficulty    in   treatmenl    and   the  consump 

ii f  cyanide  in  both  cases  was  abnormally    low, 

A   characteristii    feature  ol   the   i^iaphiti.    tailinc    is 

its     v  ield     "I      gold     to     amal_aiii.it  1..11        Bj 

very  fine,  practically  all-sliming,  an  extraction  "t 
upward  ..t   70      ol   the  gold  resulted.     The  propor 

ti i     ,..|il    to  silver   is  about    5   t"   3,   and    it    is 

;  .  i     thai   they    exist   in  the  form  of  an  alloy." 

i     /'<■  u,   Oct.    17.    I'M  I.   p.    608 

i.     II     S 

El  ectooi            i                 .mong    i  he    pap 
sented    foi  the   aband il    Paris   meet 

the    1 1  -.I.    and    Steel    I  nsl  it  ute    was   b_ 

Prof.    I..   Guillel   dealing  with   thi nmercial   | •  t< > 

ilinti I    electrolytic    iron.      The    author    stated 

thai    !.'■   I'm   Company,  "t  Grenoble,  has  take t 

patents  sini  e  191  mufacl  ure 

of  iron  The  method  consists  essentially  in  the 
use  oi  a  revolving  cathode  in  a  neutral  solution  of 
iron    sail  « hit  li    is    m 

a  bou I    l  hi    anode      Periodic 
additions  ol    o 

partialis    removing    hydrogen    I the    surface   .•! 

the  cathode,  and  permit  the  use  of  a  current  hav 
ing   a    density    as    high   as    I. nun   ain|.     per   square 

i  i. .in   a    m. Inti. hi    made   with   ordinary    pig 

iron    a    i in.  i    ■  an    be    obta 

:  ol    i '  -ftei    n  :.i.      i:  j    oci  In. I.  .1    gases 

l"     i tal  "i      ti..'    metal    contains    an    a   i 

04       of  i  arbnn,   0  00  n,   01 

ii   and  i""'-      "I   phnspl I.      \\  hen  taken 

from  the  bath  the  metal   is  hard,   very    bi 
contains    occluded    gases,    notably     hydrogen         Sir 
Robt  "     II, i. iii.  Id    obtained    2 
i     ample    ol    I  he    iron    weighing     14   gm.,   I 

vlilll f   4  a    in  iniiii     for 

four  hours  at  BOO  I  to  I  foi  two 
hours  more  at  nearl)  1,400  V  The  relative 
volumes  ..I    the   gases   were,    hydrogen    I8'8,   carl 

II \iih-     7    1.,  ml     OX>  -Oil     2  2 

10    n Ii.nii,  I.  I     an. I     a     I.. .1.1 

kgm.,   and   the  n graphii    struct is  posed 


fine   needles,  closely  re* 
sembling    mat  tensiti       Annealing    in    m  i  _ 

two  hours  at   ■ >dui  es  the   Brinell   hardness 

to  'in  and   impai  i-  a   pej  fe<  tl\    normal  mil 
-ti  in  tin.- 
Tensile  tests  on  tubes  gave  a  breaking  Btrengtfa 

mm,    fal t    20    t'.ns 

per  sq.  in.),  with  an  elongal  to  I2°l 
in  the  direi  axes.  Annealed  tubes  with- 
stand com|  ■<■  than  ordin- 
ary deformation  without  exhibiting  any  sign  oi 
fracture  One  tube  100  mm.  in  diameter  and  0'7S 
mm.  thick  when  subjected  to  a  pressure  "I  1,200 
IK  per  sq  in.  showed  a  deformation  as  n 
if   ii    had   been  squeezed   in  a   press      Another  por 

ii'.n  "t   the  same  tubi    was  exposed   for  2_   the 

ti.   a    temperatun  a    steam    boiler   and 

then   withstood   a   pressure  ol    1,200  lb.    pel 

_',  ol    i rat  in"  eptible. 

Tula's     are     being     manufactured      bj      Messrs 
i    &    Viallet.    whose   plant    is  equal    to  an 
i     100    lengths    per    day.     The    tubes    an 
uniform!?    i  metres  long,  and  vary  in  diameti 

100  mm    to  200  n md   in  thickness  from   1   mm. 

t"  ii  mm  .  and  the  great   regularity   in  the  thickness 

obtained    contrasts    strongly    with    the    inequalities 

prevailing  in  the  tubes  made  in  the  ordinary    way, 

rly  when  the  thickness  is  less  tl ti  mm. 

The    mamila.  1 1.  is    still     In    tl \|im  i 

ntal    stage,    bul    hopes   are   entertained    ol    their 

'I t    |"  ..In.  i «  Ithout    rolling      The  qualit]    oi 

first   vat'',  and  as  it  ran  In-  worked  with 

remarkable    facility,    il     is    esi ally    suitable    for 

stamping  both  as  black  annealed  plate  and  as  tin 
plate.  II"-  great  purity  "I  the  sheets  endows 
them  with  a  particular  value  in  the  construction 
ol   elei  trical  ma  f  I  he   ini  reased 

efficiency  to  be  secured  and  the  reduction  In  tin- 
weight  'of  the  material  to  be  effei  ted 

For  the  manufacture  of  steel  tl"'  electrolytic 
iron  appears  likely  t"  compete  quite  successfully 
with  the  best  Sv  edislt  iron.  Its 
regular,  and  its  brittleness  enables  it  t"  I"-  broken 
mi"  small  pieces  ol  anj  required  size,  and  const 
quently  it  lends  itself  i"  a  more  uniform  cements 
in. ii  than  does  ordinary  material  Tool  Bteel  and 
special  steel  giving  results  at  least  equal  t"  thoM 
obtained  with  similar  steels  made  from  Swedish 
iron  have  alreadj  been  produced  at  several  .-(<■<•! 
works  Working  with  a  current  densit)  ol  1,000 
amp.    per   si|     meter  a    yield   of   two   tons  "l    vary 

il  :  but  whan 

the  densil  ed  to  500  amp  i"'i  s.|  metar 
the  output  per  kilowatt-year  is  nearly  doubled, 
ami  mi  the  latter  basis  tlm  total  <  ost  uf  produc 
ti"ti.  making  ample  allowance  foi  waste  "l  pis 
iron,  dopi  ted  at  I  rom  £8 
I"  iJ7    12a     pel    ton,  i Iii'.  lit - 

Ii    appeal      t  hat    t  he    p -  -    foi    i  he   pi u  I  ion 

"t    electrolytic    iron    in    tubes   and   sheets   described 

in  the  paper  bj    Prof    I.    Guillet  had, rdinn  to 

a    statement    in    the    Time*,    already    been    worlnd 

•  Mit   in   England   by    Mr.   S.   '  owp« les,  and  that 

winks  are   to   b  Midlands   for   tb) 

imercial   manufacture  "l    si ts.   tubes,  eti       I" 

1908    Mi      '  owpei  i  oles    read    a    paper    bel th« 

Iron  and    :  ite   in   which   he   _:i v <■  details 

"I     the     electrol}  t "      produt  I  nished     Iron 

tubes  ami   -I t-   m  .a Deration       In   hi 

he    employed    i n  .1"  I     re\  nit  ing    at     a 

t"  ..I. lam   a   .  lose   homogeneous  deposit   and   t"  psjFt 
between    the    electrolyte    and    the    deposited    metal 
il  ',  "'ut    "  skin    fricl 


.Tune  101.-. 
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nut  tlir  use  of  a  high  current-densit.Vj  whilst  tl 
sulutinii  was  kept  neutral  bv  circulation  over  tl 
anode."— Metallurgical  and  Chemical  Engineerim 
Dec,   1914,  p.   7s:      (G.    H.   S.i 


Recent  Progress  in  the  Design  of  Ore-Mill- 
ing Plants. — "  The  authors  discuss  in  detail  im- 
provements in  ore  moving  and  milling  in  the 
Western    Mining    Districts    of    the    United    States. 

In  milling  progress  lias  lieen  made  in  the  regula 
t  ii in  of  ore  supply  to  the  primary  crushers.  '  In 
order  to  prevent  choking  and  irregular  feeding  the 
bin  openings  are  being  made  larger.  I  ft.  wide  by 
G  ft.  tn  10  ft.  lung:  the  ore  falls  on  to  steel  pan 
conveyors   fitted    with   car   wheels 

Belt  conveyors  are  being  introduced  to  remove 
large  tonnages  from  primary  and  secondary 
crushers  to  fine  grinding  machines.  These  make 
possible  the  introduction  at  convenient  points  of 
automatic  scales  or  "  weightometers  "  and  also  of 
magnetic  head  pulleys  for  the  removal  of  loose  iron. 

Sampling  is  usually  dune   in   connection   with   the 

f ling    from    the    bins   to   the   belt.     A    bucket    of 

known  capacity  is  passed  through  the  stream  of 
ore  as  it  flows  over  the  head  pulley  of  the  con 
veyor. 

In  connection  with  fine  grinding,  improved  forms 
of  Chilian  Mills  have  been  making  some  remark- 
able records. 

In  concentration,  interest  in  largely  centred  in 
llotation  processes.  Flotation  is  generally  regard 
eil  as  best  suited  for  the  recover)  of  values  from 
slimes.  One  large  companj  has.  after  some 
months  of  testing,  decided  to  take  the  feed  for 
flotation  direct  from  the  fine  grinders  without  in- 
termediate  treatment. 

Various  quick  filters  anil  separators  are  coming 
into  use  for  the  reclamation  of  mill  water.  The 
most  noteworthy  ease  is  an  enormous  classifier  on 
the    Dorr    system.     150    ft.     in    diameter,    revolved 

slowly    in   a    huge   c rote   vat,   which   will   clarify 

all    the    water   of    a    large    mill. 

For  pumping,  electric  power  has  become  almost 
universal. 

In  cyanidation.  continuous  decantation,  includ- 
ing the  eountei  How  system,  is  attracting  most 
attention.  For  efficient  aeration,  vats  lined  with 
a  minutely  porous  silicate  tile  through  which  air 
is  forced  are  used. 

Instead  of  building  or  remodelling  a  large  mill 
on  the  basis  of  more  or  less  uncertain  expectations, 
it  has  recently  become  the  practice  to  instal  an 
experimental  plant  large  enough  to  handle  regular 
unit  tonnages  of  ore.  In  this  way  the  most 
efficient  methods  of  treatment  for  particular  ores 
are  arrived  at  with  some  certainty."  -COLBS  M. 
I.VER5  and  C.  A.  Tupper.  Mining  and  Engineer- 
ing   IV, ,,/,/.  Jan.  2,  1915,  p.   1.     (IT   R.   A.) 

Progress  in  Gold  Metallurgy,  1914.— "Perhaps 
no  work  of  recent  years  will  be  watched  as  closelj 
by  metallurgists  as  will  this  application  of  the  ac 
cepted  practice  of  the  porphyrj  copper  mills  to  the 
requirements  of  gold  metallurgy.  Breaking  is  to  be 
followed  by  rolls,  roughing  tables,  classifiers,  re- 
grinding  plant,  and  concentrators,  the  aim  being 
for    concentrating    efficiency    rather    than    high    re 

covery     by     amalgamation.     Revolut ary     as     it 

seems,  it  may  be  inspired,  ami  certainly  not  only 
the  prestige  of  its  sponsor  but  many  strong  fea- 
tures  of   the    process    itself   merit    the   attention    it 

will     receive.       To    tbe    onlooker    tins     II  lnlerta  k  i  ng     is 

particularly   timely,   sijjce   the   increase   in   the   fall 


nig  weight  of  stamps  has  cea  led,  both  abroad  and 
in  this  country,  where  we  understand  that  tests 
by  one  of  the  largest  producers  have  indicated 
1,250  lb.  as  maximum  falling  weight  obtainable 
without   loss  of  efficieni  j 

With  the  continued  development  and  widening 
application  of  cyaniding,  amalgamation  has  in 
many    instances    been    abandoned  :    in    :nan\    others 

reduced    to    a    position    of    mi ■    importance.      It    is 

said  that  a  good  mine  is  a  long  time  in  dying  : 
the  same  may  be  said  of  a  good  process,  and  we 
feel  that  amalgamation,  far  from  being  moribund, 
has  its  distinct  field,  doubtless  narrower  than 
formerly  and  yet  of  sufficient  consequence  to 
justify    its   consideration    as   a    live   process. 

We     note,      in     line     grinding,     a     drift      towards 

shorter    tube-mills,     which     has    doubtless    1 n     in 

fiuenced  by  the  well-merited  success  of  the  Hani 
inge   conical    mill. 

In  the  treatment  of  slime,  undoubtedly  the  most 
interesting  development  of  the  year  is  the  steady 
increase  in  the  number  of  plants  using  continuous 
count  r  current  decantation  for  washing  and  de- 
watering  slime.  This  process,  which  at  the  time 
of  its  first  application  bv  John  Randall  failed 
through  the  unsuitability  of  the  mechanical  de- 
vices then  available,  has  now.  with  the  develop- 
ment of  dependable  slime-thickening  vats,  fairly 
won  a  place  beside  the  filtration  processes,  and  is 
said  to  be  doing  most  effective  work.  We  look  for 
its  further  development  during  the  coming  year 
-Metallurgical  nml  Chemical  Engineering,' Jan., 
1915,   p    3.      [G     IT   S.) 

MINING. 
Sl  I   in      VAT     lull     1    NIHCEGROUND    LATRINKS.  — 

"'lb ptic  vat  shown  in  the  accompanying  sketch 


was  .Icsi-ne.l  byiueio,  the  Mom I  Nickel  Co. 's  Frood 
Extension  Mine  at  Sudbury.  The  Ontario  mining 
law    requites  the  provision  oi  underground  closets, 
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an. I  the  Provincial  health  laws  forbid  the  dis  harg 
in-  the  nntreated  sewage  into  running  streams. 

Al   the  best   tl rdinary  box  closet  is  a  nuisance, 

and  there  are  many  objections  to  i  mining  untreated 
,■  through  the  pamps  to  the  surface.     To  over 

ante  thi jections  to  tl types  of  closets,  il  was 

decided  to  introduce  a  septic  vat.  The  stools  llu-li 
automatically  and  discharge  through  a  pipe  into  the 
ral  which  may  be  located  al  anj  point  provided 
there  is  sufficient  fall  from  the  va(  to  the  pump 
sump.  The  sketch  bIiows  the  ideal  location,  since 
the  excavations  foi  sump  and  val  may  be  taken  onl 
;li  one  operation. 

Willi  septic  x ;ii~.  :i-  ordinarily  constructed,  il   is 
found  necessary  to  clean  onl   the  sediment  thai   is 

deposited  nonce  to  twice  a  year.    To  obvial 

essitj  of  doing  this  cleaning  by  hand,  iron  pipes 

having  theii  ends  drawn  to  Hal  nozzleare  in>.-iic.l  in 
theconcrete  lining  ol   the  vat.     The  pipes  are  henl 

-,,  as  i"  deflecl  a  stream  of  »:tier  toward  the  cei - 

i,  chambers.      \  bj  pass  From  the  pumpcoi i- 

with  the  wash  pipes,  and  sedit I   maj  oe  washed 

into  the  sump,  where  il  "ill  remain  long  enough  in 

„,s| sion   to   I--  discharged   by   the  pump   before 

gettlin".     The  val  shown  was  designed  to  ace mo- 

date  alorce  of hundred  and  liftj  men  per  day." 

11    i,    Pk  k  m:i.      Bug g '  Hi"    "  ■' 

Jan.  16,  1915,  p.   149.     (G.  II-  S  I 

MISCELLANEOUS. 

A   I'imm  \i:v   lit i       "The  /  ■  ■•■ 

Enginee)   writes  the  following  interesting  note  :     M 

i-   repo I   thai    a    primary   battery,  in  which  the 

negative  eleraenl  i  onsists  of  plates  ol  lead  amalgam, 
ned   by  pouring  tOgm  of  mercury  into 90  v111 

,,i  I  ten  lead,  and  the  positive  element  consists  ol 

,.,,! ,   i»  giving  b >•  interesting    results.      The 

electrolyte  i>  com| I  of  a  solution  of  80  cub   cm 

oi  sulphuric  acid  and  120  cub.  cm.  of  nitric  acid  in 
1,000  cub.  cm.  of  water.   When  in  operation  the  lend 

amalgam    is   attacked   and    lead    Biilphate    fori I, 

which  being  insoluble  drops  to  the  bottom  of  the 
cell,  in  company  «  il  li  BOme  Riilphate  of  mercury  and 

B  few    mry  globules.     The  resistance  "i  a  cell 

tested  varied  with  the  current  strength  from  003 
ohm  with  07  ampere  cnrrenl   i"  0  128  ohm  and  h  ."> 

ampere  current,  the  lead   snmption  being  about 

5  gm.  |"'i  ampere  hour.  Vnothei  test  was  made  on 
a  7-, -II  with  foui  positive  and  three  negative  plates, 
the  -.1111.1. ••  oi  tin-  latter  lieing  '.inn  -q,  cm.  The 
internal  resistance  wai  found  i"  I»-  0  022  ohm  undei 

a  ;,  ampere  discharge,  while  i  Ii"  capacity  ol  1 1 II 

without  the  addition  "i  further  acid  was  1125 
ampere  hours.  One  oi  the  more  important  features 
hi  the  battery  is  il  Indian  Eng 

Oct.  17.  1914,  p.  231,       I     \    W 

I'iim    p ion    fob    Portland   Cemi 

PACES         11. 

t,,  c xeU  A   exposed    in   the  open   for 

two  ide,  in 

both  ire  linseed  oil,  or  "I  both 

in    mixtures   "t    raw    and    boi  I    "i    in 

i  rented   i  hina   wood   oil   and   thinned   with 

tine,    in    general    ga>  e  go  Paint      m  ide 

with    oil    \  spii  it 

varnishes,        I  were  iinsat  is 

factory       When    il ncrete    surface    it    damp,    a 

/iiic    Bulphate    priming,    to    n  lime, 

Bhould    be    applied       '  'il    pail  I 

imy     pigments     were     successfully     applied     t" 

loot  -         II  \         DAI   DNI  I 

Oi  i     31,  1914,  p    1018      [J     \     W 


Abstracts  of  Patent  Applications. 

C       225  it-    James  Wilshii     I  .   W.    Maitin  (2J. 

Improvements  in  I -onnectors  end  the  lika, 

5.14. 
This  invention  relates  to  connectors  or  couplings 
for    rapidly   connecting   lengths  of    pipe,    whether 
metal   or   hosp,   or   for  connecting   biicIi    pipe   to  I 

machine  or  for  similar  pur| - 

ii  ■  i     :i    15.     i  'it..  Kail   Quast.     Improvi  d 
-"'  :!  15. 
This     application     refers     to     improvements     in 
the    extraction    of    precious    metals 
from    ore    bv    amalgamation       The   apparat 

means  for  supplying   men  urj    and  cyanide 
,ml  wash- 
ing   same    through    a    vertical    separating    column 
a    hollow    screw   conveyor.      The   mixed 
,  l  _r  1 1  the  conveyor,  and   tin 
and    amalgam    collect    at    the    bottom,    thi 
being  elevated  therefrom  bj   the  conveyoi   and  'lis 
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RECENT    INVESTIGATIONS    ON    DUST    IX    MINK    UK   AND  THE  CAUSATION 
i  iF   MINERS'    PHTHISIS. 


I:,    J  -,n  -   Moir,  M.  \.,  I  i  Sc,  tUl.S  S   \n. 


Phthisis  Pre- 
vention has  imh    been  sitting  for  over  three 
nil    I   think   the   time  has  come  for 
i]  ical  ion  i  t  such  nt  the  new   scien!  ific 
methods  o I   i  hi    Commitl    ■    as    I   am  mysell 
ble    fi  if,    together    \\  ith    a    sj  noptic 
\  iew   <.i    til-'    main    n  mil  -    achievi  d.     Thej 
il^al   mainh     w  ith    the    size,    numb*  r,    and 
. '!  her  pi  i  ipei  ties,    ii   silica   dust  us  found  in 
Tins  pa]  i  i  itten  in  Maj  , 

but  publication  has  bi  en  delayed  because  the 
Committei  had  nol  presented  the  results  to 
the  Minister  of  Mines,  whom  I  have  now  to 
thank  for  permission  to  publish  at 

i  ] )   Rati    of   falh  ug   of   quartz   pai  tich  s   in 
■  iir. — According     to     Si        -      formula,     the 

■J  <jca 

(whi 


by   ■>  = 


9   n 

ili-nsii\      2"65, 


in.   sec, 
I  '■< 

2 

■-ii  the  square  of  the  rad  particle 

(assumed    spherical  I.       Hi  nee    a    1    micron 
<li;ini.  i .  i 

■     0*0075  cm     ' 
whilst  a  10  inirii  ii  pari  icle  falls  a(  0'75  cm 

i  I  i  fall  through  5  fl   , 

8    dm  e,    will    require   3.1    minul  i         10 

micron  particle,  and  no  less  than   ■'•[   houi 
tor  a  particle  of  ]   micr  m  diameti  r.     These 
on]       i  on  iximal  ii  ms   f<  u'  i  In 
conditions  oi   the    Kami    Mini  s,   as 

.  ,i,l\    5      less  than 

and    in    addition    1 1"'    i  ffecl    oi 

the  particles  not    b  mid    in 

frictioi  ntly    in- 

1  t  o  f  a  1 1      i 


m   ther. 

It    is  obvious  thai    the  smallest    particles 

f<  irmed   in  drj  -drillii  blasting  can- 

dbly    settle    .-it    all    in    the    eddying 

;ii  mosphere  oi  the  mines,  and  ii  i  he;;   ci  imi 

out  '  it  i  he  mines  al  a  11,  il  niusl   ! wing  to 

\  en!  il.-it  ion  removing   bodily    the  an 

ing  ;  Iii-iii  :  drj  -drilling  is,  i  i  ci  urse,  illegal. 

(2)  Si 
found   in    mine   air. —  In   order   to   calculati 
the  n  eight  i  if  such  small  pari  icles  I  u  hich  are 
quite    unweighabL  to   as- 

sume a  standard  or  aver;  p       ir  tin  in. 

Ah    assumption    is   that    they   are    > tied 

i  etra  lied  ra  .  and  thai   t  herefi  ire  their 
is  intermediate   between   that   ol   sphen 
the   same  diameter  and   that 
of  the  same  great  est  d  iameter  ( seen  in  pro- 
jection   under    the    mien    eopc        I '. 
ii f  mine  dusl   mul.-r  i  he  mien  sci  >pe,  in- 
cluding   detei ;i  i  h  hi    -I    the    I 

large  pa  1 1  icl  s  by  their  pi  la  i  izal  ion 

'■'  mfirms      this      assumption,      1 1 gh      i  In 

polarization    of    particles    smaller    than    15 

?olume  of  a    -pi f  diameter  d.  is 

matelj   d3  2,  and  the  v<  lunie   -  I   a 

cln  hi    of    pri  ijecl  ed    diame!    r    d    is    a  ppn  i   i  - 

mately  d    <>.     ■ pai      li      I 

the   volume 
v  her i  :        i "  l  -  /    •' ' 

iv  measui  ed  from  the  mi  nt  poinl 

■  -I  the  part  icli    to  the  middle  ol  1 1 pp 

side  (or  curvi  I      i  e  of  a  quartz 

pai  t  ii  le    measui  ing    thu      10    mici  ons        ' ]  I 

cross,  fts  weight  in  gram    will  be  2' 05 

times    its    vi ilume    in    cc, .    which    i linj 
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1  1     who    died    nl 
silicosis,  "  "      The    square    1-    50 

s. 


The    squan 

mi'  1 


!-  .  :•  :•.:  ,t.. 

i.  .,«.-* ...   ,-  .'  1     -  >  1  ,*  •- 

!    .  *                       fc  •  <  ' 

1  '•■•■'    I     >".      \  •            ■'*-'■  '.*(* 

I; '-h  1  , -..•  >.«s- 1 .'  / 

Blasting  1 
squares  are  50  m 


■  :  .     1       I  tusl    from    ■■ 
drills 


ir:;,/ 


'   10' 


ass  um  ing     I 
200,000  mi.  ii  pai 

III   art  1 1 ;  1 1   Ii 

Hon  ling    particles    is    less    than    l«t    n 

(probabh    ">  to    I   n 

so  1  he  aumber  "I  part  ieli  ol  dust. 

spondingl\    greati  r    Thus  tin 
urable    part  icle    1  1    mici  m    diame- 

si  1  exl i'  mi. 
quire    1,200, ceigh    1 

li    should   I"'   noted,   however,   that 

■  the  smallest   part  ieles  in  mine  air, 
part  ii-ulai  l\    after   bin  111  it    quarts, 

inn  come  from  the  aluminous  matrix  .>|  the 
banket  :    pan 

i  util '  anal  i]  ipurut  i\  elv  frequent 

in  air  after  blasting,  and  when  water-blasts 
arc  in  use  -  in. ire  than 

quartz    particles    do,    and    consequently    re- 
inain   unlaid.       Vnalvsis  nl   this   unlaid   dust 
caught    in    gugui  1    sin i\\ 
el.  asi    111  tin-  percentage  -t  alumina  as  com- 
pared with  that  1  '  I"  -  ire  as  h  n  hou* 

The   very  small   si/.-  ol  dust    part 
mine  air  is  t  he  mti  in  11  iison  «  h\   res] 
are  ol   so   little   use  a-  .1    prot 
ground.      I   have  examined  all  the  eommer» 


1  .  si  imati .  . 


1 

liorllcl 

t  Tli.- 

much  smaller  than  1  mi.  ron. 


.1  iiuii 


t    is  11  7  mirroi s.  ,|i,,r.1 1  v 

1  ii-  .-p.    '     ' I    -l-IlM'     I'll!  I  Icta 
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-     \  ailable  here,  and  6nd  that  the 
_  -   m   the    fabrics   used  are  all  much 

ban   Id  mien  ins,  i  pi  ipular  article, 

mple,    having   apertures    up    to   'J ~ ' > 

-  in  diameter  !     Some  idea  i  if  \\  ha1  a 

ii  pari  ill*-  is  m:i\  be  gained  from  the 

I  200-mesh   screening  has  apertures 

I    Til  microns  each  in  diameter,  ami 

;h,    tlie    finest    made,    has   50-micron 

gs. 

■  ".-■particles  suspended  in 

I  ■    ■    maj   again  I a Icula ted 

Si        -      formula,     puti  ing     in     the     \  isc  >■ 

water     for     //      in     the     formula 

(also     r"  - 1     instead    of    <)     ami    modifying 

;  re  to  suit  the  non-spherical 

i  the  particles.  I  find  thai  the  formula 

_  TikmiOO   wnere    *    's   ln''   velocity  of  fall 
si  e. .ml  ami  ,i  meter  in 

5,  gives 
Phi  i   trti   li       i    20   mi.  i ■  .'i -   dian 

i   fall  at   i  i-i  128  en.     sec.,   which 

xactly   witli    H.    Stadler's   observa- 

50   a    tin   micron   particle   falls  at   the 

i  »-2o2  em.   sec  .   u  hich  again  agn  es 

n  it  It    Stadler's   i  ibsei  val  ii  ins.        <  in 

hand,    a    in    mici  on    pari  idle    is 

Calculated    ti  >  tall  at    a    I  al  e  i   I   !  II  M  17  cm.    see. 

-  Stadler,  working  with   Rand  slime. 
1-010.      1  understand  that  Stadler  ex- 

[i  is  i)\   ,i   predi  iminance  <  t   mi    fin* 
-nee  slime,  which  thr< iugh  its  den- 
-  ■  ild  give  an  abnormally  high  velocity 

ti  i  such  shine  :   hut  the  measu 
extremely  low  velocities  is  probably 
aceui  ate,   si  i  thai    !  la-  discrepancy 
a    In'  significant. 
Advantage  has  been  taken  of  tins  know- 
to    invenl    a    proci    - 
ist.  as  caught  from  the  air  in  sugar- 
tito   In1.'    and   small   particles.        It 
scovered    by    Dr.    -I.    McCrai     son 
-ii  that  all  the  silica  pal 
the  lungs  of  fatal   ease'-  ,,i   miners' 

'dinghj   minute,  generally 

:;    microns    in    diameter,    with    none 

ban  12  microns,  ami  very  tew   above 

•v     '10  mien  nis.  ■     ( lonsequenl  l\    it   became 

in  dealing  with  dus<  samples  from 

a  a  t  ■   •  fleet    a    separs I I    all    particles 

hail  12  microns  in  diameter  which 
had  happened  to  In-  caughl  floating  in  the 
air.  hut  which  are  presumably  too  large  to 
lie    retained    by    the    lungs    ami    so    cause 

•     phthisis. 
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This    process    depends    on    causing    the 

larger  '  part  icles  to  settle  bj   ailovt  ing  the 

suspension  ol  the  dusl    in  sugar  solution  to 

stand  for  a  definite  time,  calculated  from 
ei  isit^  ni  i  la  sugar-si  ilul  ii  in  and  eon- 
lirined  h ■■.  mici  i  isci  ipii  i  bsei  vation  of  t  he 
sediment.  The  'very  fine'  particles,  viz., 
these  of  12  microns  ami  less  diameter,  re- 
main floating  and  are  then  filtered  off  ha' 
gravimetric  determination  in  the  usual  way. 
I  hi  3Ugar  used  to  catch  the  dusl  is  a  mix- 
i  me  ei  '.in  \  .a  ;  coarse  ami  in  fine  this 
does  m >t  clog  in  a  moist  atmosphere.  The 
quantity  of  water  taken  to  dissolve  the- 
sugar  is  chosen  so  a-  in  give  a  16  solution 
h\  weight,  e.g.,  40  gm.  of  sugar  are  made  up 
ti  *  221 i  ec.  wn  h  warm  \\  ater. 

If  is  next  filtered  through  a  260- 
mesh  screen  to  remove  verj  large  par 
tides  over  50  microns  in  diameti 
t  he  tempera  bure  ad  justed  to  ah  ait  In  ( '.  : 
under  these  circumstances  the  friction  is 
twice  thai  of  water,  and  after  stirring,  the 
solution  is  allowed  to  stand  for  4  minutes 
per  em.  height  of  liquid  in  the  vessel,  when 
all  the  'large  pari  ich  s  (and  some  of  the 
II  have  settled,  ami  th.'  upper 
liquid  is  removed  bj  means  of  a  siphon  pre- 
sdously  tilled  and  fitted  with  a  clip.  There- 
on the  sedimenl  is  mixed  with  water  up  to 
He  original  hulk  and  allowed  to  stand  for 
2  minutes  per  cm.  depth,  i.e..  half  the  orig- 
inal tune,  which  floats  nearly  all  the  re- 
maining 'fine'  particles,  ami  the  siphon 
i-  again  used.  The  second  sediment  con- 
sists almost  entirely  oi  particles  larger  than 
ml  can  be  filtered  off,  ignited 
and     Weighed     as     usual;      whilst      the     two 

siphoned-off  liquors  are  united  and  also  fil- 
tered off  in  give  the  weight  of  '  ver\  fine 
dusl .  Lf  a  port  ion  has  been  remo\  ed  at  the 
beginning  lor  the  purpose  oi  counting  the 
■  ai  the  lea :ytometer,  an  appro- 
pi  ia  te  con  eel  ion   i  if  the  gravimetric   results 

must     be     made.       Thus    it    5    fc     have     heeli 

removed  from  220,  the  correction  is  .">  in  215 
i  i  in  13. 
]\\  counting  the  number  oi  panicles  in 
lie  sugar  solution  from  a  known  volume  of 
mine  air  made  up  to  a  known  volume  "I  the 
sugar  solution  (the  hemocytometer  is  used, 
which  enables  the  number  oi  particles  in    ,',, 

cubic    mie      el    tin  ill    to    Lie    counted  I    we    can 

calculate  the  number  of  quartz  particles  in 
itial  air:   this  number  varies  from  10 
per  CC.    in   c  lusty    street    air   hi  '.Ml, (Mill   per  ee. 
ill  mine  air  after  blasting. 

If     we     count     the     'very     tine'     particles 
ami  also  determine  their  Height   in  ing.  by 
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«"'  proa  ss,  w  e  gel  bj  di\  ision  the 
in  a  mgm.,  whence  we  can  ealcu- 
i  rage  diameter,  using  the  for- 
mula D 


/l  30ii 


ire  N  is  the 


■  ol  the  particles  in  a  mg.  and   />  is 

'      mikrons.     For  example,   in  air  From 

.i  be    particles    are    very    small, 

and  about  100  million  are  required  to  weigh 

1  mg:  hence  D=tyl2=2'3  microns,  which 

is  rather  less  than  one-third  of  the  diameb  i 

mi  icyte  (red  bli « id-corpuscle). 

The  classification   into    large    and    small 

may  be  carried  much  farther  with  the  hemo- 

I    r.       Tims     in     one     case— drilling 

undei      standard      watering      conditions — 1 

fi  une  thai  99"  10     of  the  number  of  particles 

were  under  0  microns,  whilst  "'7:?      Lai    be- 

6  and  12  microns,  0"16      by  number 

b     ween    12   and  2.">   micron's,    and  only 

0'02      ivi  iv  -  i\  er  25  microns  :  the  fi]  si   class 

amounted   to   300  per  cc.    of  air  sampli  d. 

Going  by  weight,  however,  the  results  were 

quite  different,  the  percentages  "I   the   four 

classes  being  G4,  16,  II  and  9  respectively: 

the  calculated  number  of  particles  per  mgm. 

weight  was  respectively  87,000,000,  2,500,- 

i ,   900,000,   and    120,000,    showing    that, 

vers   few  in  number,  the  large  par- 

appreciably  affect    the   weigh!    oi   tin 

i]  Corrections  were  found  necessarj 

for  duet  contained  in  the  sugar  used.     This 

was  found  to  contain  about  10  million  par- 

'  silica  in  the  40  grams  use, I,  which. 

with  the  filter-ash,   weighed  exactly   1   mg. 

he  average. 

Having   now  described    the    new    experi- 

methi  ids,  1  maj   pass  on  ti »  some  of 

'    6    practical    results.     The    fust    and   most 

important  of  these   is  an   investigation  into 

the   question    whether   the    methods    in   use 

of  '  laying  '  the  dust  are  capable  of  laying 

the  very  hue  particles  us  well  as  the  coarser 

The    result     was    satisfactory,     and 

showed  that  irlnn   the  laying  devices   were 

in  ordei  and  conscientiously  used,  thi  re  was 

no  predominance  of  '  verj   rue  '  dusl  in  the 

air   which    had    undergone    treatment;     the 

percentage  ol   '  very  fine  '  dust,  going  both 

by  weight  and  by  number,  in  such  air  was 

L"  than   in  the  original  untreated  air. 

Thus,  in  drilling  when  the  point  of  the  drill 

I  by  1 1 ; i  \  ing  a  jet  of  water  dii  ected 

lown  '   hole,   the   amount    of  dusi 

to  the  air  is  only  2  '  or  '■>     of  whal 

happens  during  dry-drilling,  and  this  is  the 

easii  whether  one  goes  by  weight  or  by  num- 

O  i .  lorisa  minii.  hum  lulu...  unil  nut  |iossilil\  require  to 

"  doubled  i-i  practice. 


ber   of   particles    per   ,-i- .    of   air.       In    fad  .    il 

is    surprising    to    find    how    little    variation 
there  is  in  the  percentage  \<\  weigh  1  of  '  verj 

tine'  Hinder  L2  microns)  particles:  the\  - 

stitute  about  two-thirds  of  the  total  weighl 
of  dust  in  all  sorts  of  mine  samples  from 
different  sources,  and  it  is  onlj  iii  certain 
sample,  taken  above  ground,  -  .;/.,  during 
dust-storms,  that  a  deviation  from  this  rule 
can  be  found,  the  proportion  of  '  very  fine 
dusl  then  being  insignificant,  winch'  is  fchi 
mam  reason  why  street  dust  does  not  causi 
miners'  phthisis,  despite  its  appalling  quan- 
tify in  this  country,  for,  unless  the  electrical 
factor  is  present  as  in  dust-storms,  not  verj 
much  dust  is  raised  (speaking  gravimetric- 
ally  !  even  bj  a  very  high  w  ind. 

It  should  be  noted  thai  the  practice  ol 
pla\  ing  a  jet  of  water  ai  random  over  the 
working-face  is  not  satisfactory.  In  such 
0  case  the  smaller  sizes  of  dust  are  not 
laid,  and  their  proportion  by  number  in  the 
air  becomes  twice  or  thrice  what  would  bi 
<  ■  pected  from  their  weighl .  so  that  even  a 
low    gravimetric  figure  for  the  dust    in  such 

air      ',';/,,      5     mg.  cub.      tre)     is      no 

guarantee  of  safely.  A  similar  critic- 
ism,   of   course,    applies    to   coarse    sprays    ol 

water,  and  to  certain  miniature  water-blasts 
used  alter  blasting  the  '  cut  ,'  which  are 
quite  incapable  of  catching  dust  particles  to 
the  number  of,  say.  50,000  per  ec.  oi  ah  .  ol 
which  99-9      are  of  the  verj    minutesl   size. 

The  thing  to  remember  is  that  there  is  prac- 
tically no  class  of  underground  air  in  w  bich 
the  dust  is  coarse  in  character;  practically  all 

sin  iu  that  over  97  of  the  number  of  par- 
ticles observable  are  of  the  '  very  fine  '  (and 
dangerous)  class. 

What  the  lungs  have  somcti s  to  con- 
tend with  underground  ma\  be  seen  from  the 
fa:  I  that  during  lighl  work  about  7,000  cc.    ol 

0 ir  minute  are   nsuallx    lire.-, •  lied   in.   and 

three  times  as  much  during  hard  work.  It 
follows  from  this  that  it  is  difficult  to  find 
any   place   underground   where   the   numbei 

of    particles     inhaled     is    less    than    a     million 

per  minute,  whilst  the  case  of  those  who  go 
in  for  dry-drilling  is  much  worse,  since  thej 
may  inhale  lilt  or  Ttl  million  per  minute,  i  a 
•"'  or  I  ni'lhi  m  in  e\  erj  hreat  h  !  As  lor  I  la 
person  who  goes  in  immediately  alter  blast 
ing,    which    used    to    be    quite    coi n.    hi 

eets  at  least  111  million  anil  sometimes  .'II, 
million  particles  per  hreat  h.  and  ol,\  ioush 
no  lungs  ran  stand  that.  The  air  of  a  dusl- 
Storm  ma  \  treat  one  to  10,000  particles  pel 
breath,  and  most  ol  us  think  that  is  quiti 
■  Haldane puts  lhis  fyfuri  loui  times  higher. 
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N  >TB.—  When  latter  an-  defective  and  cause  a  mist  by  atomising  the  water,  the  count  goes  n|.  to 
or  2,0110.      The  feed-water  on  a  certain  mine  was  once  found  to  contain  23,000,000  particles  per  c 
The  ligures  iD  parentheses  are  maximum  and  mini  mum  values  observed, 
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nol    con- 
structi  'I  to  pel  rid  <<i  mucli  more  than  that. 

'    badh    in   tlie   table,    bul    I    may 
1 1,   that    this   kind  of  <lu-i    is  distinctly 
.  r.  and  in  addil ion  is  m 
islj   by  i  he  empl  >yi  r<  iund 

man   get?    in   add 

dusl  than  a 
re  man  :  all  I  his  explains  1  In 
immunity    of  crusher-house   men    I 
miners'  phthisis. 

carbon  monox- 
lin    to  I  he  11  [)losi>  es. 

(  tn  point  out   that    I  wa 

first   to  discover  this  property  ui  gelatinous 
expli  -  Report  ol     first     Tran 

i :  lission    nil    Miners'    I'hl  nd    this 

n  d   ii     1903)   .1-    I    find    that    text  b< 
teml 

R.    \.    Mann,   ivli 
: 1 1  ••  > i i  r    i  later. 

pi  ises    IT   accural  e 

aiiii  l\  ir  CO       nd  CO  nples  taken 

1914  al  n  wait 

hoisted  afti  .  being  part 

:.l  -in  rev  o  rand  mines. 

The  averaj 

and  of  1       I5(i       tl  i    iodic  anhydride 

met  Ii    I       a      n     'l       •'    :•■'-    I    cm 

1  I 

Tin    n  CO,  such  return 

o  ir    «  as    1 1"5(  >  minimum    O'll 

en  0-078      and 
niV,  nearh   all  bi  ing  below   0-0-1 
w.-i --  >-\i n  iiirh    variable,  siN   samp 
values    undei     10    (chiefly    due    to    pow 

the  ('()'.  whilst   certain  outcrop  mines  gave 

| 

Kceptional,  aver- 

uaiiiing   1 1 

In    the   previous   year  n    survey    i 
blast  ■   ■  ■ .  03 

samples  being  taken  30  mil 

-i  was  sup] 
in  ii*.'.  Kni   -i  in.  i  mi.  -  was  out  "l  net 
too  small  ti  i  j    H-.        I 

CO,  1  i  in  tl         '  110"', 

the   maximum    I 

mum    0-10  I'lii     CO    avei    _■     \\:i^ 

■  j    combust  ion    in    I . 
i.-.  ci  infirming   by    the   blood-test   \\  hen 
.I.  -i  mn \iiiiiiin   (  i  >     Found 

ii'll     .  mid  i  be  minimum  n  i race    The  .<\ i  r- 
.ii-  1  1 .  \  an  ing  fr  in  I  i  ■ 


Two  or  three  tests  for  nitrous  fumes  were 
madi  .  .-ill  L'i\  in^,'  blank 

30   minutes   after   blasting   in 
•   .  .t  water. 
Ten    special    samples    taken    30    minutes 
'  cut  '    in    a    completely     un\  en- 
;i     certain      mine 
L-04(i      and   CO     012      on   the  i 
which    shows   that    :'••>   mini; 

gh    tn    wait    after    blasting    undei 
circumstan  -    en- 

ci iimtered  in  tlii-  s<  t  g         CO       1*40 
0-20      0       17-80    ,   thi     lal  iIxniI 

the    Ii  i 

Rand  mine. 
Mr.  Jas.  i  ii:i\ ,  F.  I.C.,  has  done  I  In 
of    the    difficult     gravimetric    work   in   • 
hi    with    tlii-    research.      I    als 

from  Mr.   I!.   X.    Kotze,  the  Chairman,  and 

h.  .in   Mr.    A.    Me  V.  .1.  ilmsti  m,   in>    colli 

I 


Obituary  Notices. 

ed: 

Mr.    II     I'.  Oli.s. 
Mr.    lb  in;.     Francis    Olds,    M  In-i.M  M., 
w  .i-  a    I  .iff   Mcmbei    ol    this   S.  ..I.  t\  . 
September, 
I  i    in    1891  '  3  In    h  as  study  ing  mil 

I  •    Si] I  .  t  Mining,  Camborne, 

Cornwall,   and   completed   his  training  as  a 

School    nl 
Mines,    I ..  ndi in,    v  inained    until 

I !  i-  first  prof 

where  he  was  enguged  in  prospect 
ing  work  for  about  tw    years.     Cpon  the  ter- 
minal ii  .n    '  if    I  In-    lippi  'I'll  in.  nl    In'    I 

i  i|i  of  tin    ( 'api     \-l" ■- 
Ltd.,  in  <  ■  1 1 •  1 1 1 .- 1 1 .- 1 1 1 < I  West,  which  he  occupied 

1901 

the   biln  i  i  ies  ol    He   Beers. 

Later  he   had  I  ■        i  uialand 

J  ii       remained     with     Da 

mtil    1908,    when,   returning   to   Eng 

land,  he  resid  d  in  I  for  s   me  time. 

II-    |,  ft   |-  nglai  .1  ngaii  i  to  the 

-    n    Mine,  ( ladzema,  Rhodesia,  «  ben 

I.-       In   I'.il  I 

he  ii  .in-li  n  ii  I  his  activities  to  the  Kimberley 

i  ,    !,i    Minii  nl     Hartley , 

I.  ia,  and  towards  the  end 

returned 
to  England.     I  le  again  r<  sided  in  ('< 
and   ii   was  whilst    engaged   in  some  mining 


.-.-Am-.  1915 
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ins  there  thai   be  met  \\  it  li  i  he  aci  i  - 
kicli  resulted  in  lii-  death  on  Novem- 
18th,    1914.     Hi-  wife  and  other  mem- 
bers oi  the  family  ]i.-i\  e  th<   sineei  e  s\  mpath  \ 
Soeiet.i    in  their  1  ei  ea\  emeni . 
Mr.  C.  A.   Ferouson. 
Mr.  Colin  Arinstn  ng   t    rgusou  joined  the 
S    ■  ■  i  \    ii-  a   member  in  (  Id  i  iber,    1911 1,  and 
.1     1  oil  the  IStli  Juh  .  1915.     Mi .   Fergus  n 
-   born  at   Victoria   Wes1 .  ( 'ape   Pn  n  in  'e, 
ai  d  was  educated  at  Rondeboscb  and  in  Bug- 
le id.    Wt.T  several  years'  work  oh  the  Lang- 
la   _-,    Block  B.  G.M.  Co.,  he  was  appointed 
r  of  the  Forges  Randfontein  Mine  in 
1905,  .mi I  succeeded  fco  the  ( reneral  Manager- 
the    Randfontein    Estates,    Ltd.,    in 
1911,  which  position  he  held  until  his  death. 
Mi     Fergus  in,  who  was  a  brother-in-law  t  > 
Sii  -I-  B.   I.'  binson,  was  42  years  of  age,  and 
was  highh  esteemed  b}  all  those  with  whom 
cam     in  contact       ETis  deal  li  is  deeply  re- 
ed,   and    to    In-    wife    and    family    the 
expi  esses    il  -   deepi  st    svmpatln    in 
I,  ss. 

Mr.   I!.    G.    Bevisgtox. 

\|  v.     Richai  d    George     I  >e\  ington    the 

loses  one    £  its  !■'<  mndal  ion  Mi 

1         .  -  elect ed  in  April,  1894,  and  since  191 12 

it  mill  msh   a  membei   of  the  ( Council. 

In   1908-9  he  held  the  position  i  I    Presidenl 

nt'  the   Society,   and   was   always   an   active 

.    being   especially   interested  in  the 

's    finances,    and    a    member    of    the 

i    Committee  for  many  years.       Mr. 

Bi  ringti  n,    who  was  55  years  of   age,   was 

n   London,  and  came  to  Smith  Africa 

1880.     After  several  years  in  the  outside 

■  -.  he  «  as  appi  inted  M  ill   Manag   r  < 

Meyer   and   Charlton    mine,    leaving   to 

ih-    post    < il    M ill    Manager   on    the 

Main    Reef  mine   in    1896.      Ee  was 

of  the  few  men  on  the  Reef  ti  i  hold  one 

pi  -it  ii  .11    fi  ir   nearh    '-< '    years       Be    \\  as   an 

i     Freemasi  in,  and  an    E:  ecu!  ive  mem- 

if   the    I  listricl    <  rrand    Li  idge,    S.C.,    n 

n    iiil  ii  ■  r  of  the  Rand  Pioneers,  a  member  oi 
tl      Institution  of  Mining  and  Metallurgy. 
During  the  Anglo-Boer  War  Mr.    Bevin; 
was   a    Lieutenant    in    the    Hand    Rifles 
'■;  ae  Guard,  i  ecen  ing  I  he  Queen  's  medal. 

1  >uring  the   >ni  ,w  sti  irn the    191  li   Jul; 

;      visited  the  mill  late  at   night,  and  in  re 

.    home  he  slipped  on  the  snow,  and 

-  mie  10  feet,  frac<  uring  se'\  eral  ribs  and 

••nt  i  ing    his    In  ad.    injuries    which 

r.  -    It. '.1  in  Ins  death  on  the  23rd  July.    The 

eral     at      Brixton      at     which     both     the 

M    sonic  and  Church    of    England    services 


w  ere  held,  \\  as  largel  -  at  tended  l.\  memb  rs 
of  the  Society  . 

Ti  i  In-  \\  id.  iw,  his  s.  hi  :  ml  daughl  er,  the 
Society  tenders  its  sincere  condolences  in 
ili.'  -I  ea1   loss  tlu'\   lia\  e  susl  ained. 

Mr.  F.  X.  Gerds. 
Lieut.  Frederick  S'iven  Gerds,  LR.S.M., 
St.Inst.M.M.,  joined  the  Society  as  a  mem- 
bei in  Vpril,  1912,  when  practising  as  a  Min- 
ing Engineer  at  the  Cain  and  Mot  r  Mine, 
l!li. idesia.  He  lefl  Eoi  England  in  Api  il  last , 
was  gazetted  as  a  2nd-Lieut.  in  the  17i.il. 
Tunnelling  Company  of  the  Royal  Engineers 
short  h  after  his  arrival,  and  was  killed  in 
action  in  France  on  the  1st  June.  Much 
sympathy  is  expressed  with  Ms  mother  and 
sist    r  in  their  bereavement . 

Contributions  and  Correspondence. 


LOSS  OF  CYANIDE  AND  VALUE  OE 

PBOTECTIVE  ALKALI. 
A  i  the  request  of  the  senior  Vice-  Presidenl . 
I  attaeh  for  publication  a  table  giving  tin 
amount  of  hydrolysis  of  pure  sodium  cyanide 
when  dissolved  in  water.  This  hydrolysis  is 
due  to  the  weakness  of  HCN  as  an  arid,  which 
i. .-nit-  in  NaOll  and  1ICX  existing  uncom- 
hined  in  am  solution  of  NaCy.  The  table 
gives  the  quantities  and  percentagi  -  i  E  HCN 
and  ol  XaOll  for  am  strength  of  total 
cyanide.  In  presence  of  zinc  cyanide  the 
hydrolysis  is  less,  but  I  am  at  present  un 
able  in  -a.\  how  much. 

1     Table  giving  hydrolysis  of  pure  NaCN 
into  HCN  and  XaOll  (at  summer  tempera- 
ture :  results  10      to  15      h  iwer  in  winter). 
Let  Y     t.  ital  <-\  anide       as  K<  'X. 

x     part  h'ydrolysed  to  HCN,  but  cal- 
culated as  K<  \    . 
V.     part    hvdrolvsed   to    S'aOH    calcu- 
lated as       NTaOH. 
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2 1  / 1 

me    doubi    whether    Clennell's 

pi ss  ■  ■    K<  N  w  iiild  indicate  the 

alkalinity  due  to  In  r!r. .1  \ <i-.      \ 

i  tit  do  so,  l)Ul  on]  ..-iliiiit  \ . 

HON 

(calculated  as  KCXl  in  I     ' 

tv'of  \Y    .    Thus  if  \\      0-01      STaOH 
and    *>      0-5       K('N.   /.   fi  table   is 

ilkalinits   (\\      Z)     00133  an  I 
r,      ii  lini  |       .,],,, in   ;  ,,|  hydrolysis  in 

-,.  'I  he  following  table 
has  been  constructed  from  1 1 1  i  —  formula  for 
all  common  -i  reng(  li^  of  e\  anide. 
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K    speaking,   the   addition  "I   alkali 
>qutil  to  1/10  of  tli  causes  i  he  re- 

c.  <\  en  "I  90     "I  the  I  isl  c\  a 

.1  wu  -  Mont. 


Notices  and   Abstracts  of  Articles  and 
Papers. 

I  HEMISTRY. 

Rapid    I i    Mini 

nit   of  its   rapidity.     Tins  n 
tened    by   avoiding   t' 
■  •I    sodium   carbonate   to   ne 
nitric  acid  and   sub 

a  1   nitrous   fumes,   by   boiling,   th.     - 

tin. i    is   diluted    to   about    250   cc.    and   al t 

■  mated    solution    of    zinc   a.  ■  I 
i    and    tin-   titration   carried   out   as    u> 

about    1(1    times    til. 
it    of   potassium    iodide.     Tlie  end    point 

starch    can    I"-    determined    wit] t    .1  '' 

will    not    remain    permanent    for   more   1 1  • . i 

10     mill  ites       I         \       Slaci.i        /•-'»</.     mnl     .1/ 

Journal,  Feb.  6,  1915,  M     - 


Il  s  1  ■  1 1 .     I  li  11     HON     "I      Cyanides,      I  am 

[IXTCUKS. — "S 

tions   tn    be    tested    are    treated    with   an 
zinc    niti 

[.rate,   and   c\  anide 
di  s   i ....    In-   detected    in   tl  . 

pol    tests   mad i   I 

small    quant  il  ies    ol    i  he    pre.  ipitat. 
acid    solut  ions    of    m.  i 
m   fen  ic)  sail 

m  il    affe.  ted    b;  t    fluoi  id. 

phates,     borates,     sulphates,     chlorides, 

iodides,    chlorates,    carbonat. 

but    chromatee   and    ammonium   suits   must 

removed.      In   presence  of   borates,   mercurout.   - 

produce  ration    which   cannot    in-   i 

fused    with    th. 

The   test    « ith    men  tin 

des,    sulphites,   or   compound 
reduce    th.  I 

be  detected  bj    warming  - >  > •  1 1 >   some  ..f  the  «..-li  •  • 

ipitate    with    ilil.it.'    sulphuric    n 
porcelain    crucible   covered    with    filter-pap 

>  ammonium  sulphide  solution, 
wards  testing  the   paper  foi 

on        F    Fei. 
- 
Feb.    15,   1915,  p.    135.       J      \     W 


METALL1  RGV 
Flow   oi    Saxd   \xn  Watkh   Throcch   Spigots    - 

to   pass   pulps   <<f   sand    ancl 

po.  kets,    eti  W   ' 

i    unit    '  i i 

gravity,  to  In-  discharged  with  water  und 
.i    given   head,  and   n 
solid,    what    must    !»■   the   si 

i  In-   nature  of   a    problem    ii 

II      Uichards,    oi     Bn  lot       \l  ■ 
Boyd    Dud  - 
|*a.     Their    results    are    published    in    tin 
Hnlhtin   ..i    ii,.      \  I  M   E         h    .i 

ontinuously,    there    are,     aside 
form,  tin                           ei  ning   i  he 
«  ill   .Ii.-.  I. -ii  gi    .i    givi  i sture,    \  i/..,   the 
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a     l        acts:   Metallurgy 


I  I 


water    above    the    spigot,    the    area    of    the    spigot 

opening    and    the    viscosity     of    the    materia)    dis- 

By    the    term    viscosity    as    used    here    is 

le   ratio  of  the   volume  of   pure  water  that 

will    How    through    a    given    orifice    undei    .1    given 

bead  in  a  given  time  to  the  volume  of  the  material 

inder    consideration     that     will     How    through    the 

(ice    under    the    same    conditions. 

The    head    of    watei     aboi  e    .1    spigot      ■     usua  h 

fixed;   so   with  the   head   known,   1 ler  to  deter 

size   of   the   spigot    required,   it    is    neces 
sary  to  know    the   viscosity    of   the  desired   mixture, 
in    the    co-efficient    of    discharge    of    the    form    oi 


ipening,    / 


■  mployed    when    pure    v\  ater    is    dis 
..in  1  liese  data   1  he  area  of  t  lie  sp 
From    the   equation 

"l 

in    which    11    is    the    area    oi    the    spigol 

being  the   viscosity  of   the   mixture,    q   the  rate  of 

1    bi    \  olume,  c  the  co-effii  ienl  oi  d  ischai  ge, 

1   the,   ai  1  eleral  ion   due  to  gravity    and    I,    the   head 

f    ■  ati  1    above  the  spigot       The'i  0  effii  ienl   of   dis 

barge   1-  the  ratio  of  the  actual   rate  of   discharge 

of  pure  water  to  the  theoretical   rate  as  calculated 

from    the    effective    head    above    the    spigot,      The 

value  c  for  forms  usually  found  in  1 

'd>  .it'  from   1    ft.   to  3  fi     is  between  0/87 

1    I'M.   the   higher   values  for  lower   heads 

The    authors    studied    the    relation    between    the 

on   and    viscosity   of   sand-water   mixtures. 

be   sp     gr     of   the   sand   was   2'72.     Experimental 

•suits   are   given   in   the   table. 

'Relation   of   Composition   to    Viscosity  of  Mixtures 
of    Sand  and    Wati  r. 


Kilos 

Litres 

Per 

Pei 

Kilos 

anil 

Litres 

Sand 

1  enl 

Cent. 

\   scos 

ind 

Nanil 

Litres 

S.lllil 

and 

Sand, 

Sand, 

(Mill 

Water 
9  JO 

Water 

Volume 

W,  i>-h1 

ixture 

■1    ■_',! 

1 

9  20 

000 

n  nil 

1  nil 

9  30 

0  4n 

s  85 

0165 

9  02 

1  -83 

4  S4 

1-02 

935 

110 

S  25 

0-405 

8-66 

4-68 

IIS 

106 

935 

1-40 

7-95 

0515 

s-47 

6  08 

15  0 

109 

9-40 

1    90 

7-50 

0-699 

8-20 

8-53 

20-2 

11-2 

9-40 

1  95 

7  45 

0717 

817 

8  78 

•2(1  -8 

113 

H'.V) 

220 

7-35 

II  Mill 

816 

9-9-2 

22  (I 

113 

9-20 

6-95 

0-827 

7-78 

In  6 

■24  4 

118 

•id.", 

•J  .111 

6  55 

11  920 

747 

12-3 

27  6 

1  23 

It    was    found    b\    these     tests     that     when     the 

mount   of  the  sand   in  the  mixture  exceeded   30% 

by   weight,  the  spigol    would   prodvice  a   very  thick 

for   a    short    time,    but    1  hat    1  ontinuance 

operation    under   these   conditions    "a-    uol    cert 

ltd    1  logging    would    result 

A    rete    example    illusl  rat  ing    1  hi  se    dat  1     is 

given.     It    is  desired   to  discharge   from   the  pocket 

of   a   classifier    Hi   tons   of    sand    per   24    hours,    to- 

ith     water     in     the     ratio    of     I     .-and     to    -i 

rater,   by    weight.      The    lead   of   water   above   the 

gOl  3     ft.  Tht mm       1  -and     if 

8"81.     What    musl    I"1    the    diameter    of    the    spigot 

I  lie   ai  ea   nf   1  he   opening   can    be  calcu- 

rom   the    formula   given 

Taking   up   the   terms  on   the   right    hand   of   the 

equation    i>    order,    /.    the    viscosity,    mai     be   esti 

.  lated     as     follows   :     The     w  er_dit    i  at  i. .     ol 

■and    :n    the    mixture   to    be   disi  harged    is    3   to    1. 
isidei  ing    p     oi    the  mixture,   tl eight    ot 


water   is   75   g    ;   its   volume   is   75  cc.     The   volume 
of  the  sand   is  25  g.      281    (the  density   oi 

59  a       The  total  volume  of   100    ■     oi 
ture  is  75+8'9     83  9  1  1        Hence,  the  percei 
sand   by    volume   in   the   mi  .1  are    is  8'9-=-f 
From  the  table  the  \  iscositv   of  a  11 
ing   Int.'  ,,    m|    sand    bj    volume   is    117,      1 
■      1   1: 

I  he   quant  it\    of    .-and    discha  rged    pei    _  I    hr.    is 
10    tuns.      due    t..n    per    24    hr.    1-    0-631 
minute.     Forty    tons   per   24    hr.    1-    II 

pi The   volume   oi     a  11  tl    rier   minute 

-   25  2     281     the   densil  Si  i 

1  ity    of    wat<  1    per    minute    is    three    1  inn  - 
the  sand.   25"2x~3  =  75-6  kg.=75G   litres 

<  olume  oi  -and  and  watei   pe 1  ■   ■ 

plus    76-5    iv.  iter)  =  85 ■;,    litres       the    total    vohune 
"-a    sec I    is   85-5  -  60     1*43  litres      1   r;n    , 

Since  the  spigot  is  to  consist  ni  a  shorl  tube  with 

a   •  one  ut  I    on  the  influx  end,  tin    co-efl 

discharge,   <\    may   be   assumed   as   0"88. 

In    metric    units   ij  -  980   1  m     nei    sec."      and    1  lie 
head.    I,    (3  n|  1    ,  ,,, 

Substituting   these   values   in   the   above   - 
gives,   for  the  area  of  the  spigot  opening, 
I  17      I  130 

=  1:42  SO     I  a 


0-88s  ■_'     980     'il  1 
Tin-  diameter  maj    be  obtained  fr th 

'l~2  V    Z     '  :;•""■"'  =  "•■"':;  in- 


relate 


I!.    H.    Etli  HARDS    VND    I '•      1 V,      lint  rirfin    In- 

ttitutt     of     Mining     Engineers. — Metolluri/i 
Chemical  Engineering,  Feb.,  1915,  p  \-Jn    (G.  H.  S.) 

E n    [ncreased   Reduction  ox    Hi  ■■ 

Crushers. — '•  At    few    mills   has   it    been   in       -,   ■ 
tn   wank   crushers   up   to   their   maximum 
The   fact   that    in    most    cases   the   crushers   are   fed 
by  an  amount   of  material    limited   by   the  capacity 

ut'   the   following    macl ry,    is    perhaps    tl 

significant    reason    for    this.      In    other    instances.    a 

liberal  allowance  has  bee ade  in  the  selection  of 

the  crusher 

Whether  the  crusher  be  woi  Led  to  .  u 
not,  a  saving  m  power  cost  can  be  tile,  ted  by  the 
installation  of  the  smallest  possible  inachii  The 
crusher  al  its  best  is  a  cumbersome  piece  oi  machin- 
ery with  heavy  moving  parts.  It  has  bei  I 
that  approximately  70'),  of  the  power  used  on  tne 
(lu.-lii  i  is  used  when  the  machine  is  running 
empty.  If  it  is  considered  that  perhaps  <  nl 
i  he  run  ut  mine  material  requ 
the  large  first  crusher,  the  possible  capacity,  indi 
cated    h\     i  he    mouth    size    of    the    crushei        s   not 

used,  ami   for  a   great   pan  of  i  he  i  i t  lie 

i  ,n  a-    oi  er    doing    no    work    -f't    i  liei  e    is    . 
quent   ln^.-  of   poi  et 

The    disregard    of    these    facts    has    led    to    the 

installation   of    larger   crushers   tin aired.      To 

economize   this   lust    power   some    plant:    ha 

tu     increase    the    am I     of     reduction.       As     the 

machine    was   originally    underloaded,    no    doubt    it 
would   handle  the   load    put   on   it.   but    th 
tiim   was  long  sine (pressed   l>\    W.    P.    I)  . 

"  Win  n    importance    of    geM  ing    a    finei 
leads    in    many    eases    tu    setting    the 

toget  her,    « bich,    of    i 'se,    increases    tin 

ami   wear  upon  the  lower  parts  of  the  faci 

jaws,    and    it    max     lie    said    thai    altllollgll    I"     -    ll'_ 

i  in-    |  i        verj    close  together  .  .  .  a   larger  amount 
of   line  stuff  can   be  produced   by  an  ordinary  rock 


•    'ill  .1  frica.       .Ti.lv-An| 


i    5  not  an  i lomii  al  mai  hine, 

■ 
and       ong    « hut    line   should    -  i 

i    i  lies<    dem Is    in    tl 

i!i.    time 

".'•i  king  deal 

until        dli    For  part  of  tl 

.  Iier    -I    the      malli 
i    the   re(|uired   cap 

Hereto!  i  hat    mill    n    lia\  e   closely 

conni  ■  itli   lize       «  il  Ii    I  he   cap 

mai   ifacl    rei     ha   e  followed  8  1  hat 

i-ould 

/,.    of 

pon    tl tput,     and     in     all     insta 

01 

danl  I  ip   fails  i i   tin 

the    asm  einenl     ha\  iiu>     been    taken 

and    a       trade  "    star 

I  p; I    in  the 

the   i f   in  h  m  •      real 

—  n i    iron    I"! 

1  in.-      .     j  i    'ii     mai  iii'        .     found  to  mi  as 11 

asured   only    13 

■      ■  •  1 1.  it  a  given 

'  ■ 

ilepi'iui      ■ .!  .    n| i  he   ii  essai  \    Foi    I  hi 

"■I    I.    tli.'    jaws.         This    I 

1 ii-  timed    befi  i 

i  he   in  si    break  :  the   breaking   cliai  ai  tei 

tin    i  "nil"  i    " ■     formed   |>oi 

nd  tin      ize  of  the  d         i  pei 

".      ll"      am. mill     i.f     fine    stufl 

i  In. mi  .  '     red   to  I  Ii"    iiii'.inii    i!i 

would   mi    influence  the 
ciably,   For  at  the  high  i  Ate  ..I   i  ibi 
h  ■  '      300    i  p  in      i  he    Km      tufl    i  n 

■    ■  '    i mt  In     Fn      v. 

ichine   making    3 p.m     and 

ii    a    short    distance,   il Ffecl    of   the 

to  bres 

!        ■    -  ■■'     ripped 

'  i       -till. 

''      '         ilaci        I'll 

■    i  mporl 

[1 

it    i '     ■ ic  piece  will   rapidl 

thii  iiid  [trough 

Ore  1)  I     I  .  |.    'U. 

cnlli     i  hat     h  ith ii i    .1 

i  ike tii  l"   "  I" 

I  II-     tin  01  '. 

"    in    .i    Blal  .■  t  j  |."    jaw    •  i  iisliei 

.1.1   I.,-  i. 'in.  -I.- 
that tin 

"■I1   .in. I   il nponeul    ol    tin 

•  to  throw   i  '■  '-  .  il,. 

ii   the  cm  tin     -ii" 

■    the  cliff  ere i   the  Fi  ii  tional 

"  Ll  III! 

i  ii.   .    mm".:" 
W  I"  I   1  hal    i1"     mati  i  ial    Fed    to 

:    il     III.'    Mi. -I     |..ii  :     ■■  •  I  rolll 

dampened    to   redin  it    is 

I   I,.   I   ll.     I  .11,       III.     Ml".  I 

i  il    any 


truilas,   the   at 
would  have  to  I"-  1 1     m   under  bi  fore  .,   b 

I  ii.-   _,.  .•      m  iel  t,-,|   to 

m  pa  red   with  tl»    rather  uniform  pi 
ndirate    that 
roll  opi  ip  0f    ii,     ;.,  j, 

on   the 

appi  ■■ eel    that    the   ai  tlie   jai 

-t    capacity. 

'■  t  ible,    it 

- 
■.    measurements    ol    stru 

•■  liurlion   and  Jaw   Avgh  . 


si  ■ 

I 
1,1,1,.- 

VI, i.l 

in  i... 

LcilL'lll 

Crnstl  to, 

Jnwa. 

t    : 

7     1" 

i 
i 

12 

4 
i 

1.1     .-,ii 
13     15 

11      6(1 
(I     •_'.-> 
It;     311 

'.i      13 

v 

•21 

:: 

1 3     1 :. 
Ml     3d 
1  ii     v.". 
13      in 

1 1 1     2(i 

* 

26 

i 

12       it 
'.'     3(1 

1  1       I" 
1  1      3(1 

I ::    2 1 

1 1 

33 

i 

:; 
i 

Ifi     .;.. 
1  1      1.1 
I'    :.,. 

1 5     -'  i 

I3J 

33 

:: 

l 

II 

-.'1     1.1 

21 1     3(| 
In     :;n 
17     1.1 
1.1     2ii 
13    :i" 

have     exc led 

Lst  cost        I  he   din 
has    been    taken    to   ii  pacity    hM 

i    jaw        It    would 

..ml   tl,r  additional   iroi 

".in    the    width 

m taut, 

Ii,  i ,  .1  that   a  dei  rease  in  the  siat 

..i    t  li"  di  --  hai  u"  opening    will   rcdui  e  t  In 
mint     nl     i. -.In.  lion     is,     howevei 
underestimated       Extending  the   principle 
Hi.  I. .ii  ds  in  Vol     I ..   |>    35.  of  his  "  Ore  Di 

»,'  mm    argue  that   in  a    13     -  I   in     breaker,   if  

l.'i  in.   cub  the  in, mill   in   123  3in.   ,  n  1  »• — . 

■    i  ,    .it    t  he    in, ml  Ii    is    125    times   lli.it 

i .  •  .'1 1 1 1 .      If. 
i  ..  .',1  to  1 4  in.  I  here  would  be   1 ,00( 

,  nl,,--    i Ii I  -  "i,  itj    would    be    1 ,008 

i    tl,"    month    than    .,i    the    throat 
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Miniti'f. 


The   capacity,    then,    in    the   second    casi 
theoretically    but     one-eighth    of    that     in    the 

M.     W.      Ill  I  I  I  l: 

Journal,  Feb.   27,   1915,   p.   399.      (G.    II     - 

Effect    of     Air     is     Zi\     I  ipitation 

Systems. — "In    precipitating     Fi 
by   means   of   zinc   dust,    tin 
t.i  the  precipitation   line  and   presses   must    be   care- 
fully   avoided.       Upon    starting    one     Arizona     mill 
there    was    absolutely    no     precipita  en     the 

solution    was    pumped    through    the    pri 

-  ne  rose  t->  over  25  lb.,  with  the  presses  hand- 
50        of   I  heir  capacity.      A    •  areful    i 
ination    at    the    precipitate    pump    showed    that    the 
zinc-feed    pipe    entered    the    solul 
the    pump     and     tin-   pregnant    sump,    perm 

■  volume  of  air  to  enter  the  pipe  line  and  press. 
Upon  correcting  the  piping  arrangement    tin    e 
n.i    further    trouble. 

Another    Arizona    plant    found    that    tin 
solution    from    the    precipitation    presses    instead    of 
being    barren    was    actually    200        to    300        richer 
than  the   solution   in   the    pregnant    sump.      A    can 
ful    examination    showed    that    at    tint 

hi   sump   was    bi  I    dry.   allow- 

a    i  irge  volumes  of  air  to  cut.  itation 

ii.  and  re-solution   was  taking    plan  I  '     \V 

MlNIER.-   Enginririiiq    am]    Minim/   Journal,    March 

jo.    pii;,.    ,,.    :,;;|        :,;      II      s  i 

Metallurgy    oi     nn     i   >,'     isn    Motor    Ore. — 
from    the    I  am    and    Motor    mini 

ins   antimony,    as    has   been    mentioned    in   this 
journal   before,    and    the    recovery   in    the   new   mill 

.    only    73  A  £reat    deal   of    e 

lias  been  done,  and   the   following   will   be   tin'   flow- 
The    roasted    ore    will    be    first    pulped    with 
water    in    order    to    wash    out    the    deleteriou 
pounds  before  mixing  with  cyan  - 
sand  will  be  separated   for   tube-milling   by    Di 
-classifiers.     The  around  product   '• nil   tl 
tied    into    sand    and    slime    by    1'  and. 

e  gold  content  in  tin-  sand  i>  quickly  dissolved, 

|  ropi  ised    to   treat    this   produi  t    in    small    tanks 
with     cyanide     solution.         Finally     the     sand     will 

undergo   a    short    leaching    treat The 

slime  treatment    will   consist   of   continuous   dec; 

mi  the  Dorr  svstem."— .l/i«/n</  /v.    Feb.    13, 
1915,  p.   265.      (G.    H.   S.) 

iv   Wiiii:   Filaments. — "  0.   Ruff,   in   Zeit. 

Vl  T.    ,/■  Ut-'c/l    In:,..    1913,    1...    p.    1"! 

foe.  ('lull,,  /ml.),  says  that  to  prepare  ..  dense, 
<luctile  wire  suitable  for  electric  lamp-,  pure  tuna- 
is  first  obtained  bv  reducin  de  in 
hydrogen,  and  it  is  then  compressed  int. 
which  are  hardened  by  heatii  ly  in  a  cur- 
rent  of    hydrogen    in   a    tub 

for   one    hour.      The  eating 

electrically  up   to   2850c    ('..   the   heating 

out   very    carefully   and    slow  ly, 
of    the    final    produi 

The   rods   are    then    han 

1200°   ('.    to    lam     i        n  a  i  in  rent    of    hydro 

pecial    machine,    tin'    opi  peated 

until  the  rods  are  reduced    to  tin    .1.  - 

.nit   the    mil-    I 
drawing  machine   the   ends  of   the   thicker   roi 

led    into    molten    pol  i 
thinner  ones  are  made  the  anode  in   an   electrolytic 
eell    .  The    finished 

tungsten    wire    is    silvery    white. 


ductile    ami    i     n  magnet  ii  I                                   r  at 

ordinary  temperatures,   but  oxidizes  at   a    red   heat 

so  that   electric  lamps  with  tungsten    til. llts  have 

to  he  exhausted. " — E 

i.       ,.      9]        ,.295  G.  H.  S 

MINING 

Hiwiiimi  in-      Mini      A  in.      "  Thi 
her    of     methods     of     dealing     with     I 
conditions   that   appear   in   mini  winter. 

Humidifying    of    the    intake    air     is    conceded     by 
most    io   i..'   the    besl    way   to   deal   « ith   i 

i Personally,   I  feel  that   it  is  the  onl 

which     insures     even    comparative    safety.       Proper 

humidlfication    of    the    air    not    only    moisl 

dust    on   the    ribs    and    roof,    but    alsi 

dust     particles     floating    in     thi  rig    them 

me    hea\ ;    I    fall   to   the   h..i  torn. 

,  "i-  a   period  of  se^  eral  years 

show  that    in  the  eastern  sect' I    Ke 

is    a    deficiency    of    moisture    in    the      it  ii 

n    months   of    the   year.      With    nor- 
mal    weather,     artificial     means     of     supp 

deficiency    .'led    from    1st    November   to    1st 

May.      During    the    dry    periods    preceding 
her    and     t  May,    the    mine    will    normally 

take    care    of     I  surrounded    b 

ti.mally   dry    strata.      From    the   observatiol 
l     was    t. .uii.l    that    the    amount    of    water 
to    properly    humidify    the    air   varied    from    J    to    1 

gallons    pe        00, mbic    feet    of    air,    2       i    oi 

during    early    fall    and    late    spring,    and 

during  widwinter.     This  amount   varies  greatly  on 

individual    days,    hut    it    was    found    that    the   mine 

could  be   a  extent   as  a   storehouse,  and 

moisture    stored    up    on    warm    days    to    supply    the 
exceptionally    dry    or   cold    days    following 

■  me  c.ld  or  dry  days  did    nol    tinue  for 

more    than    a    week    at    a    time.      Do    not    i 
mistake,    which    is    common,    of    looking    ..n    warm 
days  ami   moist    da    5  a     being  the     ami 
that   cold  .i  ■  ■•  -    ■    .  ept    "i 

■  in  ii  t  he  .  "Id   is  accompanied  by  a  dense 
fog,     hut     warm     weather     closely      following      cold 
weather    is    ordinarily    just    as     dry     as     i 
weather.      For    this    reason    humidifying 
sary,    dm  I  \pril.    and    sometime-    a    por- 

tion  >.f   May. 

Steam     v  a-,     adopted     as     the     easiest      n 
il.e    moisture   in   the   air,    and    boili 
stalled   at    each    mine   for   this   purpos  \ 

no    work    other   than    that    of    boiling    water    was    to 
holler:,,    old    boilers    condemned    for 
high  press              i       ised,   they  being  mini' 
and   just   a<   satisfactory  as  new   boilers.      One   bun- 
li  ed    liorsepi   ver   return   tubular   1 

ll     5    ft.    in    diameter   and    16    to    IS    ft. 
long.      They    were    set    in    a   standard    boilei 
with    a    lighl     wood    building    as    a    protection    from 

ithe ly    a    short    stack    is    used,    as    it    is 

not     intended    to    fire    them    heavily    and    not    much 
draft    is    needed. 

nto  in  way    by 

a  2  in.  pipe  line     in. i    i   branch   i    carried  into  each 
-    are    only    carried    be- 
yon  d  "the   i  >i     near    the    , .11 1 
I    shouli 

blowing    i  ■  I' -I    '  hem    moi  e    sal  isfac- 

p-iated 
I  i  hs\  ve        revei 

I  I 
lai.l  out    ■  '  ii  ion  of  using  steam,  and  the 
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'      ly    In 
turned    into   I  he 

airway        li    quick- 

1    and    spreads    oul    till    it    tills- 

airway    « itli  I  \ 

■  .  ■         ...I   settles   t"   the   bottom 

st   ..i   rain.  but   ihi.-  loss  is  onl)   a  small 

large  sei  tion  area   in  the 

2. fl        I     is    heated    by     the 

Illiv 

moisture     n 
the    air    which    remains 
unidity .    until    the 

■    the    in 
ire       This    fund  ion    ol 

i  a Ij  .    that 

greater    capacity     for    moisture    a 

I  hus,    100  000  cubic   ft.    of 

i    by    (or   could 

I 

it  ure,    it    will 

•  .it.  r.     The 

is   that 

g    may 

n    the    air   al  much 

mud 

■  ■I  ihsorb    I    gallon    of 

be    ■ I 

I  li  ii  ough 

dated    thai    i1. 

t  he   air   reaches   t  he 

■      ture.     This   poinl      aries   with 

i    the    intsike    air    and    with    the 
I  found 

mel    n  il  li    in    coal 
10   I 

■      Isiir.; 

■  i    I     ni  he   new    mine  dui  in.:   its   firsl 

ng     ■  1 1  •     tlip 
If 
be    ■>—•-»(    in 

he      i.  mi  Tin* 

-    the 

sprinkler,    wli  itirely 

undoubtedly      "t 
•  le    workings 

ami   labour 

■     ii    a    moist    en  ' 

difficult    in   i" 

tailing    the    sti  il    the    mine, 

i  .    to   fire   tin-in    in   such    manner 

■  '.ni   ni   water  into  t  hi 

in  i In-  fall  with  2  gallons  per  minute, 

cub. 

ire,  this  beci 

houi        In    I  [i"    boiler    used    barrel    is   ap 

i. ..it.iv    i    iii    ..I,   the  water  gauge      li 

">    for   the   fireman   to  -•■   regulate   his 

hour.     This  should   theoretically    pul    the   foq 
line  nt   its  proper  place  in  the  n  in  all 

things  relating  to  a  mine,   il   needs  some  individual 

■  it   bj    the  n 

lan    keeps   trai  •■   of    i  he    fog    line   inside, 
ild    t  p  netrate  far  enough  to  make  work- 


i 
the   boilei    ti  effect   and    has   the 

tity  "t    water  boiled   per  hour  reduced   until  ci 
hi  the  mine. 
I   must    state  that    I    iiavi-  found   that    the   t    . 
up  i. f   the   • 
brattice    work    and 
than  i  ' 

-   it    was  due  to  the  use  of  too  large  a  quan- 
tity   of   air,    which    caused    the    ■ 
air   to   remain   considerably   below   that   of   ti>- 
lnal    ii 

In  this  work  advantage  is  tal  ■ 

■    ■ 
hi'.'li    pressm  •  .   and   the   valve   li 

'  quiring  only    • 
sure  ■ 
from   I    lb.   to  5  II. 

ted   t.i   that    usi 
'ml    from    which   sufficient 

the   water   into   thi  simply 

valve,    thus    doing   away    » itli    tl 
..t    ai 

a    any    man    around    the    ni 

in    which    tliis-    system     v.., 
last    winter,    only    a    small    amount    of    drying 

l    travelled    in    tl 
point    « here  the   air   had    not    yi  i 
I  hus.  nut   the   i 
applied,    yet     it    was    found    that 

i.n.\  ni.-    iii. .si    of    tins    extra    mi 
■  .  .     ,i 
ture 
condition   known  as  sweating   was  maint 

■■>■   and    wintei    over   iin.st    of   the   nun. 
■  lie    mine    that    were   affei  ti  .1    I.-. 

jhl    in 
IC    the   am. .mil    of    si. -am    until   thl 
filled    ivith    fog,    sufficient    of    which    «..- 
cipitated    to  mi  dry    portions. 

I    the    mines    only    a    small    tempi 
■  tl    last     w  inti-i  \ 

■ 
supplii 
a    small    imt    of 

all. I      III. "I. 

msiderably    n 

\     _  ■     ■■      deal     in     this     work     depi 

a in  i  i    sln.u  n    by   trie   fm  i 

must  in    touch    with    the    In 

dry.    conditions,   in   fact,   must   ai 

must    also  prevent    I  leasant  worl 

ng  ..t   the  liai, 
much    steam.      In    a    very    large   mine. 

ry,   but    in   the 
ary    nun.-    the    theon 
mpered    by     1 1 

i    ■  ■ 
i  he    I"  att .. , 
ulate    liis    ventilation    as 
have    t""    Ini;li    a    velocity    of    air    in    the    main    air- 

With   an  honest    effort    bj    the   fort 

the   theon  and   apply    it    with   ordinary    judgi I. 

wink.  to    it    as    I  lie    •  mid  I 

mine    will  allow,    \  ei  .     a I    i 

..I. tana. I  .1         U         Rki  n       Qui  •  iiflaitil      < . 
m,  ni    Mining    J,,, mm/.    March     15,     1913,    p.     119 
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Xotices  end  Abstracts:   Miscellaneous 


MISCELLANEOUS. 

OTEl   i  tON      01        Tin        I   r-i-        \c\l\-l       A I  K  u  [ 

rosion.     "The    pipe    lines    serving    the    Cali- 
oil     fields    have     frequentl)     to    he    carried 

mgh   alkaline   soil.      The   effect    of   this   alkali    is 

rode    t  he   pipe   and    in    some   ,  as.--,    render   it 

in    a    few     years.      \  ai  ious    attempts    have 

>  ■  •  -  - 1  i  made  to  cover  the   pipe  and    prolong   its  life. 

mi   paint    lias   nut    been    successful.      Crude 

rans    away    through    the    soil.         Quick-setting 

ius    enamels    put    mi    in    a    fairly    thai,     layei 

had    some   success,    Imt    ca a    lie  applied   to 

d   pipe  hi    a   wet   one.      The  most  extensive  and 
i1    method    de\  ised    employs    spec  iallj     pre 

fing   papei       Such   paper   is  applied   to   the 

either  a  spiral   « rap  or  a   longitudinal  lap. 

spiral    wrap    the    paper    is   cul    at    the   mill 

•  i   the   desired   width.   :f  ill.    to    l-in..   and   furnish- 

ngths  id'    fr ai)   tn    100    It.      As   s as 

;        pipe   in   screwed   together,   and   before   lowering 

ditch,    it    is    coated    with    Imt    asphaltum 

e    wider   strip    is    wound    mi    spiral!)    before 

nli. ilium   sets      There   is  a  crack  left  by  this 

ami    this    is   again    coated    with    hoi    asphal 

d   a   :i  in.    strip   wound   over   it   as  a   batten. 

asphaltum    is    a    thin    grade    of    the    ordinal  y 

■  d    product,  applied  at   aboul    200     F  .  of  such 

-  -ii  in  e    that    it    will    imt    set     for     about     fur 

liter    applieati.ui.      At    joints.    3    in.    strips 

paper  stuck  together  with  asphaltum  are  wound 

11    I  he    pip. ach    side   of    the   collar    until 

ilder  is  built   up   Hush   with   the  outer  i  in  an 
m  '■   of   the   collar  :   the   slee\  e   and    shoulder   are 
led    with    hut    asphaltum    and    covered    with 

"•-'    in.    strip   of    paper.      This   last    strip    is    I I 

ith  wire,  as  are  also  the  ends  of  the  spiral 
■     .i 

he     longitudinal     lap     system     has     been     more 

el)    used.      Km-  this  the   paper  is  delivered 

iboul   6  hi.   « ider  than  i  he  pipe  cii  i  umfei 

•■   and   about    72   ft.    long.       The   paper   is  applied 

1      coating  the  pip.'  with   hot   asphaltum,   wrapping 

-    paper   around    it    ami    sticking    it    down    with 

ame  material.     When  the  ml   is  to  in-  pumped 

lOt  the  paper  is  n.,t   always  stuck  down,  since  it   is 

i  .-.ulated    that    the   effect    of    the   heat    from    the  oil 

ftnd    the    pressure    of    the    earth    will    result    in    its 

1  It     is    a     question,     however,     whether 

and  cracks  will  not  develop  in  such  cases 

ap    should    always    be    made    on    top    of    I  he 

pe.    with    the    outer    portion     looking    down,    ami 

i  ■   should  he  pi  . ,  ,    about   ei  erj    16  in.   in  order 

weight   of   the   paper   itself   will    not    pull 

aj     from    the    pipe        The    joints    are    protected 

1   -  building  up  shoulders  as  with  the  spiral    wrap.' 

•  ring  and   Mining  Journal,    Feb.    20,    1915 
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LCETyLENl      \\  ELDING    01      I'll'l     JOINTS.—"  A     pro 

■-•  ss  of  welding  joints   in   tl instruction  of  steel 

rought     iron    mains    has    been    developed     to 

place    of    threaded    joints    and    couplings. 

tperience    in    this    country,    notablj    at    Philadel 

|  a.     Chicago     and     San      l-'ra  m  isco.'     and     als 

cities,   has  shown   that   welding  is  not   onl) 
economical   method   of  making    joints,   but    thai 

1  Ided    main    eliminates    pant    leaks   and    the    main 

ance  cost   due  to  insecure  joints,  says  the  above 
riter,    ».h.   is   western  editor  of   The  Iron   Tradi 

• 
A    skilled   operator    produces    unions    with    SO"'    to 
"    o  of  the  strength   of.  the  pip,,  and   by  building 
up    the    sections    at    the    weld    the    strength    is    in 


I  reased   even    be) I    that    of   the   pipe.     Joints  ,.f 

this  strength  permit  great  flexibility  in  construi 
tiou    and    aie    said    to    insure    absolute    tightness. 

The  method  of  producing  welded  joints  is  sim 
pic.  The  pipes  are  strung  along  the  surface  and 
the  successive  lengths  arc  simpK  hutted  together 
and  welded  Ic  the  operator  v  Ik.  is  assisted  b)  a 
helper   at    each   end    ,.f   tl.,-    section.      The    helpers 

turn    the    pipe    with    chain    tongs    so    thai     tl pera 

tor  is  always  welding  on  top.  in  which  position  tin 
fastest  work  can  he  accomplished.  The  welding 
flame,    at    a    temperature   of    approximately    6,300°, 

heats   the   metal   ach    side   oi    the    joint    to   the 

fusion  point  and  pure  Norwa)  iron  wire  is  fused 
with  the  pipe  metal  to  form  a  fusion  weld  Tin 
operator   thus   can    build    up    the   weld    to   any   de 

sired     thickness. 

With  pipes  int  squarely  the  sections  an-  butted 
within  1-16  in.  to  |  in  oi  each  other,  according 
in    the   size   of    the    pipe.      However,    pipe    mm    bi 

"''la I.   without   increase   in  cost.  .  m    at    a    h, n  el 

111    which    .-as.-   the   two   | -   are    hutted 

form  a  \  shaped  opening  of  about  60'  .  \\  ith  the 
cuds  nit  in  this  manner,  the  weld  can  he  made 
more  quickly,  at  less  est  and  with  less  filling 
material. 

The  meat  strength  of  the  welded  joint  has  made 
practical   the  use  ,,f   pipe   in    pi  ft.    lengths   instead 

oi     20    ft.,    can nl\     used     with    other    methods. 

'■i  .liter    pip,'    is    also    feasible    as    it 

'--'"\     t,,    make    allowance     in     it.      thickness    to 

permit   threading.     This  results  in  i 

ami  it  is  reported  that  in  some  puts  of  Europe, 
where    welded     joints    have    keen    in    widespread    use 

much    longer    than    in    tin-    country,    n     has    I n 

demonstrated  thai  pip,-  ,,f  in ■■,.  [ess  thickness  ma) 
be    utilized    with    the   same   results. 

^  s i  as  a  sect  ion  of  the  welded  pipe  is  finish 

e.l  it  is  tested  for  leaks  at  an)  desired  pressure 
M'lcr  it  has  been  tested  I  is  rolled  to  tic  I  rem  1 
and  I, over,-, I  t,,  pi, i,  e  V. is  methods  are  follow- 
ed .a  doing  this  work.  It  is  ,,ne  engineer's  prac- 
tice to  drop  the  si ,   I.  idih    instead  of   lowering 

it    w  ith    ropes   01    ,  ha  in 

Although    the    trench    should    he    era. Id    a      care 

full)    a-    usually    is   il istoi rdinary    prac- 

I ■  e,   arc  i I   he  taken  to  have  the  pipe    ib 

lutely  straight.  In  fact,  a  few  curves  are  desii 
able,    as    contrail  ion    and    i     pansion    are    taken    cue 

of   oi  this  way.      Experience  has  dei strated   thi 

is  the  only  provision  necessary  t.,  take  care  of 
e  '•  i -Ion   and    contraction. 

The  length  to  which  the  pipe  mm  he  welded 
before  lowering  into  the  trench  apparently  is  not 
limited.      In  the  open  country  it   is  not  unusual  to 

"'  Id    as    much    as    1,000    ft.    at    a    time,    and    ii ■ 

case     100    lengths    of    8    in.     pipe,    each     10    ft.     long. 

■  '■ I.I'  d    before   being    plai  ed 

\    convenience    resulting    from    thi-    method     is 

UStrated  indil  at  i...  how  laterals  can  he  inserted 
into  the  main  at  an)  angle  Ic  the  use  of  the  ,  ui 
ting    blowpipe    in    combination    with    the    welding 

1,1. ca  pipe.       The     worl n     simply     cut     out     say     a 

lii  in.  pipe  by  making  holes  [2  in.  in  diameter 
in  the  sides  of  the  dip.  cylinder.  The  pieces  oi 
12    ill.    pipe   then   can    he    welded    in    place. 

The  Oxweld  Acetylene  <  ,,.  Chicago,  which  has 
done  much  pioneer  work  in  developing  this  method 

of    welding,    has    perfected    a    portable    welding    null 

I I  i     readilj   w  heeled  ai i   from  place  to  place  ami 

is     canoact      ami      simi.hc "  -  I  i  I  in:  m.      II.      MANLOVE, 

-  Mining  and  Engineering  World,  .March  20,  1915, 
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-  -    more    than 
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■    con- 

parl    of   tlio 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
September  18,   1915. 

The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  Building,  Johannesburg, 
on  Saturday,  September  18th,  1915,  Mr. 
J.  E.  Thomas  i  President)  in  the  chair. 
There  were  also  present:  — 

35  Members  :  Messrs.  H.  A.  White,  Prof. 
.7.  s.  Cellier,  ii.  Hildick  Smith,  C.  Toombs, 
M.  Torrehte,  1'.  W.  Watson,  John  Watson, 
A.  Whitby,  W.  11.  Dowling,  Prof.  G.  H. 
Stanley,  J.  Pi.  Williams  (Members  of  Coun- 
cil), H.  11.  A, lam.  R.  W.  Bennett,  H.  C. 
Boydell,  L.  Colquhoun,  W.  M.  Coulter,  J. 
M.Dixon,  H.  W.  Gill,  IS.  .1.  Hastings,  W. 
E.  John,  E.  J.  Laschinger,  G.  A.  Lav* 
H.  M.  Leslie,  J.  D.  Marquard,  <i.  Melvill, 
P.  T.  Morrisby,  S.  Nettleton,  S.  Newton, 
E.  A.  Osterloh,  W.  S.  V.  Price,  W.  A.  <"'. 
Tayler,  A.  Thomas,  J.  T.  Triggs,  J.  H. 
Veasey,  and  M.  WTeinbren. 

11  Associates  ami  Students:  Messrs.  P>. 
L.  Allan,  J.  Davidson,  0.  A.  Gerbi  r,  -I. 
Ingram,  A.  King,  D.  Ordman,  F.  J.  Pooler, 
D.  W.  Pugh,  11.  Rusden,  11.  Ward,  and  W. 
Waters. 

10  Visitors  and  Fred  Piowland  (Secretary). 


The    Minutes    of     the     Annual    General 
ting  were   confirmed. 

OBITUARY. 
DEATH    OF    Ml:.    I.',    i,.    BEVINGTON. 

The  President:  Before  proceeding  with 
the  business  of  the  evening  1  deeply  regret 
to  have  to  announce  the  death  ot  one  of 
our  Past-Presidents,   Mr.   P.   G.  Bevington. 


Mr.  Bevington  met  with  an  accident  while 
attending  to  his  duties  as  Mill  Manager  of 
th..'  Village  Main  Reef  G\M.  Co..  and  died 
from  tlie  results  of  the  injuries  lie  sustain- 
ed.  As  you  no  doub!  \\  ill  have  seen  in 
the  obituary  notice  published  in  the  Jour- 
nal for  July,  Mr.  Bevington  was  one  of  the 
Foundation  Members  of  the  Society,  and 
had  been  a   Member  of  Council  since  1908. 

T  especially,  as  President,  shall  miss  his 
matured  and  valuable  advice  during  my 
term  of  office. 

I  would  ask  all  present  to  rise  from  their 
seats  a-  a  mark  of  respect  and  a  token  of 
their  sympathy  with  his  widow  and  family. 

All  |  to  their  feel 

NEW   MEMBERS. 

Messrs.  A.  Whitby  and  J.  P.  Williams 
were  elected  scrutineer'-,  and  after  their 
scrutiny  of  the  ballot  papers,  it  was  de- 
clared that  tlie  following  candidates  for  mem- 
bership had  been  elected  : — 

Brink,    Cyril   Gordox,    Fairview   Mine    (T.C.L.), 
P.O.    Sheba,   Transvaal.      Reduction   Worker. 

Charles    B.,    East    Hand    Proprietary 
Mines.      Ltd..      P.O.      Box      57,     East      Rand. 
Transfi  r  from   Associati    Boll.) 
Greathead,   Cyril   Harding,   Simmer  &  Jack  Pro- 
prietary  Mines.    Ltd..    P.O.    Box    192,    Germis- 
ton.      Mining   Engineer.    [Transfer    iron      I 

ln.il., 

Halbert,    Thomas.    B.S.A.    Explosives    Co.,    Ltd., 

Dynamite  Factory,   Modderfontein.      Analytical 

Chemist. 
Htjtton,     Charles    Edward,    Mines    Department, 

I '  I  I       Box     1G4,     Germiston.  Inspector     of 

Mines. 
Ktnc    Andrew,    Knights    Deep,    P.O.    P>"*    143, 

Germiston.     Cyanide  Manager.     [Transfer  from 

Associati    Koll.) 

The  Secretary  announced  thai   since  the 
lasl  meeting  oi  the  Society, 
Manx.   Robert   Lloyd,  Joker  Mine,   P.O.   Shamva, 
S.   Rhodesia.     Reduction   Officer 

:  i    ad. mi  1-d  as  aii    Associate  by  the 
Council. 
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General  Business, 
resign  ttion   of   \  [ce-presidest. 
The    President:    Owing    to    Mr.     R.     A. 
the  Band 
Pilgrims    Resl    as  General   Manager  of   the 
vaal  Gold  Mining    I  be   I  as,    F 

•  niiil  it  necessary  to  n 
bis     position     as     Vice-  Presidi  nl     ol     the 
Society,   and   the  Council   has   elected    Mr. 
i ;.    II  ildicls    Smith  to  nil    bis    pla< 
1  i  uncil. 
Mr    G.  Hildick  Smith  (Mi  Coun- 

I    greatly  the    bonoui 

!  done  me  in  ba\  ing  elected  me 
i  their  mi  mbers.     I  will  do  ever}  I 
[  can  for  1 

MESSRS.    RALPE    STOKES     \NI>    GERARD 
WILLIAMS. 

The    Secretary:     I     might    m  i 

d  acknowledgments  of  re- 
elect ioi  I  ■  ^responding  Mi  a 
l  i  cil  from  Mr.  Ralph  Stokes,  who  is 
now  ■'  I .  Royal  Eng 
,i  Capt.  ( i-erard  Wil- 
,  who  is  hopinj  be  in 
Fran  I  might  read  an  est  rai  I  from 
Mr.    Stokes's   letter  from   the   trenches,   as 

"   \li  bough    I  beei       ery   decidedly 

at   thi  about    nine   months,   you 

may  be  surprised  to  hear  thai  mj  work-  has 

for  five  i itlis  been  almost  exclusively  <>t 

a   character   to   justif}    detailed   description 

before  the  Society  without  e 
beyond  tin  I  its  transac- 

1  ir,     I     shall 

nol    ti  r  be- 

t  he  war  !  "        Mr.    £ 
concludes   l>\    sending   his  kindest     remem- 
i    bis    man}    old    friends    in 

I  >  I : .     H  A  H  N . 

Mr.    J.    R.    Williams  'dent): 

I    regret    very   much    thai    I    ha  ve    bei 

it    been    able    to 
give   that    attent  ion    \-  3ocn  ty   that    I 

ns,-, I  to  in  the  past .     1   would  like  to  take 
i  he  i  ippi  it  unit  \  \  the  Presi- 

dent on  his  elect 

Mr.     Williams     lii 

proti  Dr     I  latin's   nam.-   remain- 

In   thi  sued    it    was 

pointed    <>ut    thai    Dr     II  ihn    was    a    born 

and     ultim  itelj     it     wa  - 

.1  that  i  he  matt  er  be  dealt  with  by  the 

l  at    its  next   m- 


\     DESCRIPTION    OF     IN     IMPROVED    METHOD    OP 
REMOVING        THE        BROKEN        ORE        FROM 

Mr    M.  Weinbren  (Mi  » 
most   inefficient,  it  not  the  must  ineffii 

cted  with  mining  on  'lip* 
ol  25  i"  33  i-  the  removal  of  the  broken 
ore  from  Ahe  stopes,  for  the  following 
ri  asons :  — 

.    1.  The  work   is  carried  out   by  unskilled 
natives,     whose     main     object      is     to 
throuj  i  0  as 

pi  9si 

2  The  work  is  difficult  to  regulate  and 
supervise,  when,  for  instance,  say  ten 
Datives  are  -    near  one  another  in 

some  pari   ..l  a   stope,   it   is  almi  -t   in 
sible  t"  so  place  them  thai  the}  do  a  maxi- 
mum  amount   of   work,   and   the   resull    is. 
that   instead  of  each  native  lifting  the  rock 
and  throwing   it   as  far  as  pi  only 

pi  s  it  along  the  foot-wall  into  the 
shovel  oi  the  native  immediately  below 
him.  It  therefore  follows  that  it  excessive 
shovelling  can  be  avoided,  the  removal  of 
:  ore  will  become  more  efficient. 
With    this    object     in    view    the    following 

in  was  introduced.  A  permanent  line 
of  chutes  was  laid  down  at  a  safe  distance 
from  '  stopes,  in  man} 

one   line    being    sufficient     for    both     fi 
Each    line  <>f  chutes  was  given  a   uniform 
grade,  so  thai  the  rock  should  go  from  the 

top  of   the   stope   right    into  the   l»>\ 
without  choking  the  i 

of  them.  The  chutes  were  well  anchored  by 
puttii  poles 

at    evi  i  \    fourth  or  fil  t..  w  hich 

the    sectioi  'It    was    found 

:    pracl ice  1. 1  fa sten   t he  chains  in  the 
chutes    by    hulls    rath i 
tl 

method   wi 

is  were  kept  w  .11  down  <  m  each  other, 

there  was  less  likelihood  of  'obstru 
the  icck  in  chute.     A  w ater 

tap    w..s   placed   at    the    top   of   each    c 
line. 

re  then  put 
in  at  approximately  ever}  fifty  feel  along 
the   .lip   of    the    slopes,    and    running    from 

li   would  at 
sight    appear   that    it    would    he   difficult    t" 
lay  dow  n  a  nun  izontal  tracks  in 

si  ipes  dipping  at  ■"•"■  .  hut  this  by  no  means 
i 
II  had   tn  he  blasted  ' 
tain  a  horizontal  track. 
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Blasting  was  avoided  by  putting  in 
several  props  along  the  length  of  the  track, 
and  then  laying  lagging  on  the  upper  side 
of  the  props.  One  end  of  the  sleepers  was 
made  to  rest  <>n  the  lagging  and  the  other 
end  on  the  foot-wall,  and  to  make  the  track 
solid  loose  rock  was  shovelled  in  beneath 
it. 

Where  possible  waste  packs  were  used 
to  support  the  tracks,  which  were  laid  with 
old  rails  and  sleepers,  and  as  the  pipe- 
fitter's natives  were  quite  equal  to  the  task 
of  laying  them  down,  the  whole  system 
did   not    prove   very   expensive. 

A  special  type  of  truck  was  designed. 
It  is  very  light,  and  can  therefore  be  easily 
placed  in  a  position  of  safety,  behind  some 
waste  pack,  at  the  end  of  the  shift.  The 
truck  has  a  capacity  of  five  cubic  feet,  and 
as  the  total  height  is  only  one  and  a  half 
fnt  from  the  rails  it  can  be  handled  quite 
comfortably  in  most  stopes.  It  is  tipped 
by  pulling  the  back  of  the  car  upwards,  the 
front  wheels  acting  as  the  fulcrum.  Fur- 
tln  r  details  of  the  trucks  are  shoc/n  rj  the 
drawing.  The  total  cost  of  a  truck  is  two 
pounds    ten    shillings. 

^SKmeTS        3~fitck 


them.       By  means  of   the   barricades   the 

chutes  can   be  divided   into  sections,   so  that 

if  any  section   requires  repairing  the  whole 


Ski  riONAL  Elevation  Stope  Truck,  !.  in.  Plate, 
Width  2  ft. 

The  accompanying  stope  sheet  very 
clearly  shows  the  system,  and  also  the 
amount  of  labour  saved,  especially,  in 
stopes  with  long  backs.  After  the  system 
was  introduced  in  this  stope  the  number 
of  shovellers  was  reduced  by  50  .  and  ye1 
the  stope  is  kept  cleaner  than  it  was  be- 
fore. The  stope-sheet  shows  how  waste 
packs  have  been  utilised  to  support  the 
tracks,  and,  f  irther,  the  barricades  A  and 
B,  which  protect  the  natives,  when  tipping 
on  their  respective  tracks,  from  stones  pass- 
ing down  tin-  chutes  from  the  tracks  above 


Stoping   Width,   50  in.;  Dip,  33°;   Scale,   1=600. 

line  need  not  be  stopped.  A  half  section 
of  rails  (9ft.  long)  is  kept  ready  at  each 
track,  so  that  the  rails  can  always  be  kept 
up  to  the  face.  As  a  rule  one  native 
shovels  the  rock  on  to  the  track,  while 
another  loads  it  and  wheels  it  to  the 
shaker,   as  shown   in  the  photograph. 


Summarising  then  the  system  consists  of 
permanent  chutes  and  tracks  running  from. 
the  face  to  the  chute,  roughly,  every  fifty 
fei  i  "ii  the  dip,  u  it  h  speciallj  designed 
trucks  to  overcome   the  difficulty  of  small 
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stoping  widths,  and  the-  advantag 
are : — 

L.  By  ]  utes  no  time 

is  wa  inning  and  end  ol  the 

hi  j . 1 1 1 1  ing  i  hem  up  and  taking  down. 

■j  i,i.,n  is  mad''  to  assisl  as  much  as 
possible. 

.",.  Instead  of  baving  boxes  every  20  to 
30  feel .  thej  are  only  uecessarj  evi  rj  60 
to  To  feet. 

Better   supervision    is   possible. 

I.  A  good  idea  can  be  obtained  of  how 
much  each  nativi   aci  ualh  di  ies. 

In  ©  inclusion,  [  d  ink  the  man 

menl  oi  thi  mine  where  this  method  is 
employed    for  permission    to    publish    tins 

Mr.  G.  Hildick  Smith  |  Mi  m 
oil  I :   I   would  like  to  ask   Mr.   Weinbri 

I   am  ci  a  reel    m   li:i\  ing  undi  rsl 1   him   to 

mil n  the  Rand 

on  which  this  method  was  in  use. 

Mr.   M.    Weinbren   (Member):   There  are 

c  mines  which  use  intermediati    tracks. 

hut  aoi  to  such  an  exteni  as  the   Robinson 

I  leep     i  he  mine  referred  to.     1   believe  the 

State    Mines  "   uses    interim  diate   tracks, 

inn  h  is  unfortunate  in  having  a  dip  i A  abi >u1 

Is  ,   30  thai   bi ixes  have  b    be  Bunk  ai  the 

mediate  ti  acks. 

Mr.  G.  Hildick  Smith  (Member  of  Coun- 
cil): Mr.  Weinbren  is  quite  mistaken  in  his 
i  i  he  exteni  to  which  inter- 

and   loot  wall  chutes  are   used 

n    qi    .  I ■ , .i  in  i anee,  ai  the  Ferreira 
Deep    there    are    seme    t In msands    i  i 
<,f  intermi  diate  t  racks  and  fool  wall  chi 
and  this  system  of  handling  ore  has  been 
emplo  the  mine  for  the  past 

three     ■  i  ars.       The     ini  eresl  bag     pi  iinl     is, 
w  hat   is  i  he  li  '\  i    i    dip    ai    which    ore 
be  flushed  down  a  chute  without  I 

[    icing    shovelling-natives    on    the 

Chute     line  '.'       'The     pi  ant      is     ■■    \ ,  i  ned 

Of      ellUte       llSed   : 

with    a    chute    line    constructed    of    chutes 
h  as  shown  in  Fig.  1 .  ore  can  be  flu 

dnw  e  iled     line    ai     dl|is    ,  if    In    III    20° 

to  21°  and   upwards.       The  type  ol   chute 

e    in    I  I    is   thai    used    for  main    I 

into  w  hich  I  rucks  is  tipped  direct . 

I         I  ter  type  of  chute  used 

for   Subsidiary    lines,    and    whenever   possible 

to   facilitate  shovelling.     This  lighter  form 
<>f  re  I   near  a  working 

at    the  commencement  of 
shift    and    removed   again    before    blasting 

place.       It    is  now"  tie 


liners  or  wearing  plates  rivetted  along  the 
centre  of  the  larger  types  of  chutes.  The 
liners  coi  rips  from  the  -ales  of  old 

chutes.  Apart  from  the  fact  that  the  re- 
t  ore  from  stopee  is  facilitated  by 
means  of  a  system  of  intermediate  tracks 
and  footwall  chutes,  this  system  indirectly 
has  a  great  influence  on  the  prevention  of 
i_ 


i . ■■  i  ,  ,    i an!   Chutes. 


dust  underground.  1  have  asked  ^^r. 
Weinbren  to  visit  the  Ferreira  Deep  and 
our  Bhovelling  and  tramming  ar- 
as  d  is  possible  thai  both  lb  I 
Robinson  Deep  and 
profit  by  comparing  notes  on  this  subject. 
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Fig  2.  Small  Footwali  Chutes 

The  President:  Our  thanks  are  due  to 
Mr.  Wcinbren  for  bringing  this  matter  for- 
ward.    It  is  one  of  those  little  notes  that 


bring  out  details  of  ordinary  working  which 
are    sometimes,    to    a    great    extent,    lost. 

Though  it  may  not  be  novel  to  some  of  our 
members,  to  others  n  \  lead  to  a  de- 
velopment of   quite   an   interesting   idea. 

USES    FOE    WORN    TUBE-MILL    LINER    BARS. 

The  following  was  read  by  Mr.  W.  R. 
Dowliug  :  — 

Mr.  J.  M.  Dixon  (Member):  In  these 
days  ol  scarcity  of  material  and  rising  prices, 
the  following  notes  on  further  methods  of 
obtaining  uses  for  worn  out  tube-mill  liners 
of  the  Osborn  type  are  submitted  in  tin- 
hope  that  other  suggestion  for  economy  on 
similar  lines  may  be  forthcoming. 

Launder  lining. — In  coarse  crushing 
plants  endless  expense  is  caused  by  the  ex- 
cessive wear  of  launders,  and  the  writer  has 
found  relief  in  employing  discarded  tube- 
mill  liars  for  this  purpose.  The  bars  are 
selected  to  a  more  or  less  uniform  size  and 
are  set  in  cement,  the  thickest  ends  being 
placed  at  the  lower  end  of  the  stream  to 
avoid  splash.  If  insufficient  time  is  avail- 
able to  allow  the  cement  to  set,  the  liner 
should  be  completely  covered  with  belting 
or  other  suitable  material,  to  afford  protec- 
tion for  some  days. 

Battery  Bins. — The  wearing  faces  of  bat- 
tery bins  can  be  covered  with  worn  bars  set 
on  end  and  held  in  position  either  by  staples 
or  by  cross  pieces  bolted  to  the  bin. 

Battery  Feeder  Chutes,  when  lined  by 
laying  discarded  bars  cuf  to  suitable  lengths 
side  by  side,  and  wedging  with  wood 
(cement  need  not  be  used)  give  no  further 
trouble. 

The  use  ot  steel  bars  for  lining  bins  and 
chutes  is  by  no  means  novel,  and  the  fore- 
going remarks  rather  indicate  a  new  source 
of  supply.  It  may  be,  however,  claimed 
licit  the  use  of  worn  tube-mill  liner  liars  as 
Liners  to  the  stamp-mill  mortal-  box  is  new. 

Mortar  box  lining. — Trials  made  of  using 
this    waste    material    to    line    the    back's    of 

mortar  boxes  have   given   very  g 1   results. 

A  close  selection  of  bars  has  to  be  mil-  in 
order  to  get  a  more  or  less  uniform  and  suit- 
able thickness.  The  bars  when  cut  to  the 
desired  lengths  are  bevelled,  the  bevel  corre- 
sponding to  that  ot  the  end  liners,  and  when 
placed  horizontally  in  the  box  are  held  in 
position  by  the  end  liners,  small  wedges  of 

lianlw I  being  driven   in  to  complete  the 

lock.  Nine  to  twelve  pieces  form  the  back 
liner,  according  to  type  of  box,  and  those 
receiving   most    of    the    wear    are    easily    re* 
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placed  by  pinching  up  the  t< »j >  pieces  and 
changing  only  those  worn  out.  Thi  top  and 
bottom  sections  are  available  for  three  or 
four  liners.  The  metal  left  in  a  cast  steel 
liner  is  considers  r  than  that  actu- 

ally worn  away,  lint  the  casting  nevertheless 
urn  i   I.-  di  cardi  d  becau  Loes  not  form 

mpleti  protection  to  the  box.  These 
bar  liners  give  quite  a  good  life  and  when 
compared  with  imported  manganese  steel  at 
5d  I"  6d.  per  lb.  a  considerable  saving  is 
effected,  the  cost  ol  cutting  on  a  mine  being 
pracl  ically  negligible. 

Mr.  E.  J.  Laschinger  (Member):  I  did 
not  come  here  to  night  with  the  intention 
•  ii  saying  anything  particular,  bul  this  little 
paper  read  bj  VIr.  Dowling  just  now  re- 
i  l  mi  thai  there  is  a  movement  on 
foot  with  regard  to  the  manufacture  of 
materia  Is,  w  hich  w<  iuld  relies  e  the  pressure 
upon  manufacl  urers  at  Borne  so  thai  muni- 
tions could  I"'  manufactured  there  insl 
of  going  to  the  absurd  length  of  trying  to 
manufacture  munitions  in  this  country.  It 
would  strike  an\  reasonable  man,  il  we 
sould,  in  tins  eountrj ,  manufacture  mati  i 
ials  which  are  in  everyday  use,  more  especi- 
ally bj  the  Mining  Industry,  it  would  re- 
lieve woi  kers  in  the  '  >ld  ( Sountry.  The  idea 
lias  been  an h ited  and  is  under  a msiderat i< m 
by  the  Technical  Committee  ol  the  Smith 
\ii  ican  in  in  hi  ion  of  Engineers  that  this 
Society  should  I"  approached  with  regard 
to  getting  experl  advice  as  to  what  chemi- 
cals  and  such  other  things  could  be  manu 
Eactured  here,  bo  as  to  relieve  the  present 
shortage  experienced  in  a  greal  manj  I 
I  an i  quite  certain  whether  the  Council 


lis  Society  has  had  a  communication 
yet,  or  what  steps  have  been  taken;  but  I 
should  certainly  think  that  the  Council  of 
this  Society  could  do  a  ere;,;  deal  by  work- 
ing in  conjunction  with  the  Technical  Com- 
mittee of  the  Institution  of  Engineers  or 
with  an\  other  organised  Societj  or  body  of 
men,  who  1  eight  or  influence  in  this 

country.        1   have  no  doubt  whatever  this 

Society    will   do   all   that    is   possible    in 

to  forward  anything  which  will  nelp  towards 
the  successful  prosecution   of    the    pr 

war.  1  .inly  would  like  to  ask  whether  this 
Society  has  done  anything  yet,  or  whether 
the  Council  received  any  communication 
from  the   .M  unit  ii  ins   I  '<  immi!  te<  V 

The  President:  1  might  answer'  Mr. 
Laschinger  by  saj  ing  \\  e  have  heard  □ 
ing  from  tie  Munitions  Committee.  Of 
course,  the  point  with  regard  t<>  manufac- 
turing various  articles  in  this  country  has 
already  lieen  brought  up  by  -Mr.  Watson 
and  <  ii  hers  .-.t  >,  \  era!  meetings. 

With  regard  to  the  notes  that  Mr.  Dowl- 
ing brought  forward  just  now,  written  by 
Mr.    Dixon,   I   think   tin-  is  i ine  ol  the  sort 

"I   papers   1   have  referred  to  before  as   b 

useful  i"  "ur  members,  part  icularly  in  I 

1  lilies    W  hell    We    ;ilv    liable    p  ,  slip- 

plies  that,  we  require  in  an  ovei 

Mr.    C.    Toombs   (Member   of  Cov ncil): 
Another  use  t"  \\  Inch  |  bese  old  t  ube 
could  he  |>ut  is  us  Bre  bars  for  smelting  and 
assay  furnaces. 


Mr.  H.  A.  White  Vice-President)  book 
the  chair  while  Mr.  J.  E.  Thomas  (Presi 
dent  i  read  his  Address,  as  follows:  — 


PRESIDENTIAL    ADDRESS. 


B       I  IS.    E.    Thomas,    A. Inst. MM..    M    \m.l  ,.M  E. 


In  tie  I  .s  been  the  custom   for 

a  l\   elected   President  to  commence 

his  term  ol  office  by  giving  an  address,  and 
it  has  been  decreed  by  your  <  louncil  that   I 

shall   continue   that    custom.      The   choice  of 
a      subject      he,-, .m,s      increasingly      difficult 

i  year,  as  no  doubt  our  Past-Presidents 
will  agree,  and  l  i  re1  tl  I  l  have  been 
unable  to  Bpare  t  he  t  tme  Bince  mj  elect  ion 
to  prepare  a  technical  paper  to  bring  be- 
to  must  perforce  confine  myself 
to  generalities. 

1  desire  to  thank  you  for  the  great  hon- 
our you  have  conferred  on  me  bj   eli 


me  your  President,  and  to  assure  you  that 
I  shall  do  my  utmost  t  i  show  my  appreoia- 

t  i.  .n    ot    that    honour    by    doing    m\    h.  : 
further  the  interests  and   us  ol  the 

Society    and,    at     the    same    time,    endeavour 

to  prove  myseli   worthy  to    follow     in    the 
footsteps  ol  mj   predecessors,  the  Past  Pre 
sidents. 
The  Society  is  to  be  congratulated  on  the 
Pn  sidenis  and  < louncil  elei  I 
present   year,  and   [  feel  vi  I  in- 

deed  ai    the   prospect   ol   having  their  \aln- 
dvice  to  guide  me  during  my  term  of 
office. 
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It  is  at  present  useless,  I  am  afraid,  to 
expect  the  same  activity  and  interest  in 
the  Society's  doings  thai  was  displayed  a 
lew  years  ago,  owing  to  the  terrible  war 
now  raging  in  Europe,  but  it  is  clearly  our 
■duty  to  do  what  we  can  to  promote  the 
advancement  <  > t  technical  knowledge  in  the 
meantime,  so  that  at  the  conclusion  of  hos- 
tilities we  may  he  able  to  do  our  share  to- 
wards the  economic  recuperation  of  the 
Empire. 

This  war  has  brought  home  to  us,  as 
probably  nothing  else  could  have  d< 
•dependence  on  other  countries  for  the  sup- 
plies necessary  for  carrying  on  our  great 
mining  industry,  on  which  so  much  de- 
pends in  this  greal  crisis.  One  can  only 
hope  that  the  lesson  will  not  he  lost  cud 
that  strenuous  efforts  will  be  made  towards 
making  us,  at  least  to  some  extent,  self- 
supporting   in   the   future. 

It  lias  been  successfully  demonstrated 
that  it  is  no  longer  neeessarj  to  import  lead 
acetate  tor  cyaniding  purposes  as  locally 
made  lead  nitrate  is  cheaper  and  more 
■efficient. 

I  remember  the  consternation  in  cyanid- 
ing circles  a  tew  years  ago  caused  by  a 
shortage  of  lead  acetate,  due.  it  was  alleged, 
to  the  sinking  of  a  te\\-  barges,  containing 
thai  salt,  in  -line  inland  waterway  in  Ger- 
many, and  also  how  it  was  sought  to  over- 
come  the  difficulty  by  having  natives  roll 
barrels  containing  litharge  and  acetic  acid 
all  over  the  veld  to  produce  lead  acel  it". 

There  is  also  a  great  possibility  that  our 
requirements  in  zinc  ma\  be  met  by  the 
recovery  of  zinc  from  waste  solutions,  aug- 
mented by  zinc  from  ore  mined  in  the 
■country. 

I  sincerely  trust  that  these  efforts  may 
meet  with  the  success  they  deserve  and 
that  we  may,  in  the  near  future,  be  fav- 
oured with  a  paper  on  the  subject. 

These  two  items  alone  show  the  import- 
ance of  encouraging  the  base  metals  indus- 
try in  this  country,  a  subject  that  has  not 
hitherto  received  the  attention  that  is  its 
due. 

It  is  a  common  saying  amongst  the 
yi  lunger  members  i  if  i  iur  |  i  ifessii  m  on  the 
Band  that  these  professions  are  overcrowd- 
ed. Let  me  remind  them,  however,  that 
the  same  cry  was  raised  years  ago  when  the 
Society  first  came  into  existence,  and  also 
•of  the  remarks  made  in  L895  by  one  of  OUT 
Past-Presidents,  Mr.  A.  F.  Crosse,  "  That 
no  profession  is  overcrowded  with  really 
hard-working,  energetic  and  capable  men." 


In  my  opinion  the  base  metal  industry 
affords  as  good,  if  not  better,  opportunities 
to  our  younger  members  as  the  gold  mining 
industry  did  to  our  older  members  in  the 
early  days  oi   the   Hand. 

In  those  earh  days  most  of  us  had  to 
learn  by  our  mistakes  and  by  the  oppor- 
tunity ot  exchanging  and  discussing  ideas 
afforded  by  the  Society.  Now  we  have  a 
most  excellent  School  of  .Minis  and  Tech- 
nology at  which  a  thorough  grounding  in 
chemistry,  metallurgy  and  mining  may  be 
obtained  at  very  little  cost,  bul  that,  I 
maintain,  in  no  way  detracts  from  the  use- 
fulness of  the  Society.  No  better  evidence 
of  this  could  be  obtained  than  the  fact  thai 
some  of  the  professors  of  the  S.A.  School 
of  .Mines  and  Technology  are  amongst  our 
mosl    useful  and   active   members. 

tot  propose  to  review  the  doings  of  the 
ar,  as  that  has  already  been  done  in 
the  Animal  Report  submitted  by  your  Coun- 
cil at  the  Annual  General  .Meeting  held  on 
the  evening  of  the  26th  June  and  published 
in  the  Journal  for  that  month.  I  must  be 
permitted,  however,  to  remind  our  members 
that  the  Society  needs  their  whole-hearted 
support  to  enable  it  to  carry  on  its  work  in 
tin  51    times  i .f  stress. 

Your  Council  has  studied  the  question  of 

-   most    thoroughly,   and  has  resolved 

to  economise   in  every   possible   manner  that 

will  not   unduly  affect   the  efficiency  of  the 

Society. 

The  abstracts  continue  to  be  a  valuable 
feature  of  your  Journal,  giving,  as  they  do,  a 
concise  description  of  practice  and  improve- 
ments in  other  countries.  .Much  time  and 
labour  is  devoted  by  your  Council  to  the  pre- 
paration of  these  abstracts,  and  1  sincereh 
trust  that  it  will  not  be  found  necessary  to 
seriously  curtail  this  portion  of  our  activities. 

Vlthough  ( io yen nn i  nt  has  not  called  on  us 
as  a  Society  to  undertake  any  particular  work 
to  aid  in  the  succesful  prosecution  i  I  the  war, 
individual  members  are  doing  their  best  to 
ensure  that  there  shall  be  no  lack  of  the  gold 
ueeded  t<  i  back  the  credit  i  i  t  he  Empire. 

I  venture  to  sa\  that  it  is  indeed  fortunate, 
mi  thesi  t  imes,  that  the  Empii  e  pi  is  sesses 
such  a  tremendous  asset  as  the  gold  mines  of 
the  Rand. 

In  the  earh;  stages  of  the  war  it  was  found 
that  there  might  be  a  shortage  ot  gold  coin- 
age required  to  paj  native  wages,  and 
ments  were  made  to  have  the  Mint  at 
i  in  i  ead  ness  to  re-start  i  perations. 
The  mining  houses  were  asked  if  they  could 
produce   gold   suitable   for   making  coins  of 
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.  and,  by  tin  '  3ome 

-  ucceeded  in  doing  so. 

Although  it  has  not  been  E<  und  i  i 
ti.  mini  moni  \  lure,  thanks  to  our  Navy,  it 
-i  it \  i 1 1 ■_■  t.-  km  i".   i  bat   ii  can  1"    readily 
d<  -ii"  sh<  iuld  i  ( er  arise. 

-  if  our  up  i       ■  i  airing  act  ive 

pari  in  the  war  1  >- » 1 1 1  in  Africa  and  Europe, 
and  amongst  these  I  would  mention  Lieut. 
Ralph  St  ikes  and  •  apt  '  lerard  Williams, 
both  Corresponding  Members  of  Council, 
and  l"  ill  in  i  be  Royal  Engineers. 

In  1 1,     past  it  has  be<  n  the  fashion  in  in- 
■M nl  addressi  '  I     ernment  a 

mel  aphorical  "prod  and  pi  lint  out  to  them 
how  lacking  thej  are  in  then  duty  of  encour- 
aging and  supporting  the  precious  and  base 
metal  industries.  I  think  however, 
you  will  all  agree  that  reminders  of  that  sort 
maj  In-  well  left  to  more  peac<  ful  and  appi  >- 
priate  I  imes,  and  that  it  is  up  to  us  '  at  pre- 
individuallj  and  collectively,  to  supp  rt 
the  Governmi  at  and  to  help  bring  about  such 
,-i  state  "l  affairs  in  South  Africa  as  will  enable 
them  to  give  the  Empire  all  the  aid  .-11111  sup- 
port this  country  is  capable  1  i  gi\  ing. 

As  there  are  two  interest  Lng  papi 
n  ad  bef  re  you  1  bis  evening,  !  \\  ill  aol  detain 
you  longer,  but  before  co  u  luding  I  « 1  uld 
once  more  appeal  to  our  members,  who  are 
activelj  eng  tgi  'I  in  chemical,  metallurgical 
and  mining  pursuits,  to  bring  to  thi  in  it  ci 
,,1  thi  inj    improvements,  observa- 

tion 'i  difl  nil  ies  that  maj  arise  in  I  be 
course  of  their  daily  work.  Notes  and  papers 
oi  tins  description  would  be  ol  great  assist- 
ance to  manj  "I  the  younger  members  of 
1  m        :  u  hom  are  apt .  I  tear. 


asider  our  proceedings  as  being  al 
their    heads    and    so    lose    interest    in    tin- 
On  behalf  ol  the  Society  I  wish  to  take 
advantage  ol    this  opportunity   to   welc 
back  those  1  if  1  lur  membi  1  -  who  have  I 
on  active  service    with    the    Forces    in    ex- 
German    South-West    Africa,    and    to    con- 
gratulate   them    on    the    successful    conclu- 
sion of  that  campaign  and  their  safe  return. 

Mr.  G.  Hildick  Smith     \h  mbi  r  of  I 

I    rise   i"   propose   a    verj    hearty   vote 
banks  t<>  our  Presidenl   for  his  Add 
this  evening.     I  also  thank  him  very 
much  indeed  for  his  kind  words  ol  wel 
to   ill"-''  «'i    us   who    have    returned    from 
active  service  in  the  South-West  campaign. 
I  heartily  agree  with  Mr.  Thomas's  n  □ 
with   regard  to  the  war.     Every  one  <>t    us 
at   this  time  Bhould  think  out   carefulh 
to    w  hat    is    our    imn  '/     at    the 

moment,  as  to  whether  or  not  each  of  us  is 
doing  mosl  for  the  Empire  bj  helping  ii 
output    of    gold    i"    furnish    the    hard    cash 

1 essarj   to  win  1  he  «  ar,  or  b\   vi  iluc 

ing  for  active  service  wherever  the  Empire 
requires  men.     E  d<  cision  will  be 

influenced   according    to   thi    nature   ol    the 
work   in  which   1  »ed.       Whatever 

decision  each  of  us  comes  t".  we  must  all 
do  <  'in-  \  'i  \  ni  in.  isi  either  on  the  mini 
,'i  the  front,  always  remembering  thai  every 
little  will  eventually  tell  and  assist  our 
Empire  in  the  crisis  which  ii  is  at  present 
passing  through. 

The   vote  I    to    bj 

acclamat  ion. 


CYANIDE   CONSUMPTION   ON   THE  WITWATERSRAND 


By    II.     \.    Winn  .    M.Inst.M.M  dent). 


The    annual    report    of    the    Chan 
Mines   for  the  year    191  I    gives   figures   for 
purchase  ol   cyanidi  1   tons  "I  ore 

milled,  and  assuming   do  great    inci 
the     tocl      on   hand,   it    maj    be  calculated 
.  msumption    ol    cyanide 
was  if  in  lb.   per  ton  ol  ore  treated,  while 
zinc  figured  at  0'32  lb. 

\,  our  annual  requirement  ol  sodium 
cyanide  1  •  therefore,  roughly,  5,000  tons, 
costing  ai  present  pi  ices  well  over  n  million 


tain   exactly    where  all   this  goes  and   what 

isibilities  of  effecting  an\    sigi 
rant   Baving. 

With  the  latter  object   in  \  iew,  the  Buj  • 
ing    Committee   "I    the    Chamber   ol    M 
recentlj     1  ther     the     Consulting 

Metallurgists  ol    the    Rand,    who,   however, 
I      that      no     application     oi      known 
methods  could  !"•  relied  upon  to  materially 
reduce     the     cyanide     consumption     in 
■    imic    manner.     The    results   ol    spi 
efforts  made,  whi  et  of  war  threat- 
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ened  supplies,  showed  a  loss  of  gold  more 
than  counterbalancing  any  saving  of  cyan- 
ide. 

As,  however,  no  published  data  were 
available  giving  details  at  the  exact  inci- 
i ■■iiiv  of  the  known  sources  of  loss,  a  sum 
of  money  was  voted  to  enable  experiments 
to  be  made  with  this  object  in  view,  under 
the  control  of  a  sub-eommitl  -  consisting 
of  W.  A.  Caldeeott,  K.  L.  Graham,  E  II 
Johnson,   and   the   writer. 

By  the  c<  mil  -\  oi  the  ( '.  immittee,  the 
results  of  all  the  experiments  specially 
Mil  previously  unpublished  work  in 
lliis  direction  are  available  tor  inelu 
this  paper,  and  it  is  hoped  thai  a  full  dis- 
cussion of  tie  matter  will  be  of  some  bene- 
fit  to  the  industry  . 

The  bulk  of  the  experiments  were  made 
in  tli.'  Laboratory  of  the  Consolidated  Gold 
Fields  of  South  Africa  by  Mr.  C.  A.  Meikle- 
jolui.  to  whom  thanks  are  due  for  tin-  careful 
and  accurate  work  done,  but  the  full  respon- 
sibility for  deductions  made  and  opinions 
expressed  is  assumed  by  the  author. 

Preliminary  Observations. 

A  theoretical  limit  to  the  minimum  con- 
sumption of  cyanide  is  sel  bj  the  fact  that 
the  ore.  crushed  in  water,  carries  into 
collected  charges  a  larg  ami  nut  of  water 
as  moisture:  this  water  must  b  broughl  up 
to  the  cyanide  strength  required  for  extrac- 
ts ii. 

K.r  imple  :  -  assume     50       sa  nd     al      1 5 
moisture   to  005       KCN 
.".ii       slime     at     41 )       moisture 
to  0-01      KCN. 
This  would  give  a  loss  of  i>'12  lb.  KCN  per  ton 
of  crushed  ore,  and  the  exact  figure  will  de- 
pend on  proportion  between  sand  and  slime 
and  the  moisture  with  each. 

Another  way  of  looking  at  this  fin  realitj 
ict)  is  to  note  that  as  the  solution 
in  stock  is  always  kept  at  a  certain  average 
KCN  strength,  the  water  brought  into  the 
pi  mi  as  moisture  must  be  broughl  up  to 
that  strength  by  the  addition  of  KCN,  one 
way  or  another,  and  this  KCN  must  go  to 
tin-     residues     or     be     dissipated     elsewhere. 

This  dilution  effect  is,  of  course,  mini- 
mised by  crushing  in  cyanide  solution. 

It  we  add  to  this  the  cyanide  converted 
by  contact  to  KCNS,  K  ,  I'ei  ( 'N  i,  ,  etc.,  we 
get  a  limit  which  cannot  be  improved  upon 
in  practice,  and  indeed  we  must  also  add 
the  self-decomposition  of  the  works  solu- 
tion  while   standing  in   sumps. 


The  cyanide  going  to  the  residue  (.lumps 
in  various  forms  in  reality  must  represent 
tie-  dilution  loss,  less  the  decomposition 
and  HCN  or  other  gas  losses.  Any  saving 
in  these  two  direction  must  therefore  tie 
partlj  discounted  bj  increase  in  cyanide- 
sent    to   residue  dumps. 

Xo  attention  need  he  paid  to  cyanide 
used  in  dis-.  Kin-  I'm,  Ag,  An,  Ilg,  or  Zn, 
which  merely  have  the  effect  of  temporary 
accumulators. 

The  theoretical  minimum  cyanide  cori- 
sumption  for  Geduld,  based  on  60  ..l  the 
pulp,  treated  as  slime,  collected  in  water 
as  i  Hi  pulp  (that  is.  in  tons  of  water 
with  lid  tons  of  dl'J  slime)  and  -HI  of  sand 
ot  15  moisture  (that  is  15  tons  of  water 
t..  85   Pais  of  dry   sand)  after  allowing   for 

cyanide      required      to     raise      the     associated 

water  to  0"3  11..    NaCN   per  ton   for  slime 

and  to  1  ■  ( t  lb.  per  ton  fur  sand,  amounts 
to   ICl'.l   lb.    per   ton   of  ore    Heated        To   this 

must  be  added  0'07  ll>.  converted  into  un- 
available products  as  detailed  in  Table  1!- 
Tie  irreducible  minimum  <>i  0'26  lb.  XaCX 
per  ton  is  thus  arrived  at,  and  this  shows 
i  p.  ssible  saving  in  tins  case  ot  only  0"06 
lb.  per  ton  it  there  Were  no  losses  in  the 
Ei  i  in  i  if  gas.     (See  Table  11.  i 

ut  course,  a  saving  could  be  effected  if 
lower  cyanide  strengths  were  possible  with- 
out counterbalancing  kisses  of  gold  in  the 
residues,  but  that  is  not  generally  tie  ease, 
and  the  point  must  be  emphasised  that  any 
saving  of  cyanide  by  means  of  increased 
alkalinity  or  in  any  other  way  ol  reducing 
gas  losses  must  be  partly  offset  by  increas- 
ed amount   of  loss   in  residue   moisture. 

It  is,  however,  a  theoretical  possibility 
that   the  ('(),  of  the  boiler  tine  gases  might 

he  utilized  to  displace  the  1 1  (  ' X  ill  .air  resi- 
dues I. nth  of  sand  and  slime,  and  in  the 
former  case  the  use  of  cyanide  destroyers 
previous  to  sand  filling  would  thus  be 
avoided  and  the  HCX  collected  in  alkali  in- 
stead. 

Experimental  Results  (C.   A.   MA. 

M.  1.  Estimation,  as  NaCN,  of  the 
amouni  of  total  cyanide,  ferrocyanide ,  and 
sulphocyanide  in  sand  residues  as  discharg- 
ed nt   Similar   Deep. 

The  sample  of  liquor  in  which  the  deter- 
minations were  made  was  taken  at  leach- 
ing pip--  from  sand  vat  1">  minutes  before 
the  commencement  of  discharging.  A 
moisture  sample  was  taken  on  a  freshly  ex- 
posed   face   of    sand    during    discharge. 
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V    V 

00259  Total   cyanide 

00042  I 'nt.   Eerrocyanide  . 

0*0043  I'"'     sulphocyanide 


Analysis  of  Solution. 

I\i  IN  l"-r 
KCN 
Per  ■  •tit.  per  cent. 
0019  =0019   =00334 
00029  =  00031  =00054 
00048=00032     00056 


00253 


0  0344% 

ntage   of   moisture    in   sand 
i.  calculated  on  dry  sand   16"73    . 
Monthly    percentage    for    June    in    total 
i.  mnage  tn  ated 

.     52-49    . 
.,  0253  ■  0-5249  •  20  •  0-1673 

Dill  I  I      ll.~.      KCN"     per     toil     Of     pulp     ill 

sand   treated. 
ii  ii:;  1 1    Hi-     NaCN    per  ton  of  pulp   in 
I   treated. 

weals  solution  usi  d  f  r 
I-,-!  v. ashes  on  --ami  \ ats 
KCN     0-022 
M.  •_'.  Simmer     Deep.       Estimation,     as 
NaCN,    of    the    amount    of    /"'"/    cyanide, 

■i  n  in  ii 
with  settled  charge  of  slime  after  treatment 
,,,nl  in  fori      "in    is  discharged. 
::i    Cub     El     •  I    settled    pulp     1    I 
slime. 

.,!'     solution     to     dry     slime  = 

-I 

Monthly  p  or  June  oi  slime  in 

treated      IT-M 

Analysis   of  Solution. 


V,<    \ 

0'0925  Total   cyanide 

nulla  Pol    ferrocyanide 

0'0175  Pot.  eulphi 


le  \  per 

Kl    N     I I  I'Mlp 

•erccnt.  percent 

0021    =0021    =01193 
00026=00027     00153 

i ,ii    ii!' D*0227 


00277  =  01573 
taken    immediate!-;    be- 


Solut  ion 
fore  d 
0-0277  <0-4751  ■  20  •  05984 

0-1573  lbs.    KCN  per  ton  oi   pulp  in 

slim.-  tre 
01219  Hi-    NaCN  per  ton  of  pulp  in 
slime   treated. 

M.  .",.  /  stimation  samt  as  No.  I  "ii  sand 
residues  as  discharged  •/'   Ri 

The  sample  oi  liquor  on  which  the  vari- 
ous determinati -  were  made  was  obtain- 
ed l'.\  taking  a  sample  of  the  sand  In  vat 
during  discharge  into  a  sample  Lottie  con- 
taining a  km  iwn  volui  water,  and 
the  result  liquor  pre- 
sent. 


Analysis  of  Solution. 

KOH  per 

Ki  N  tonal 

\.,i  \  .  Per  mil.  per  cent,  Bud. 

00489  Total  cyanide  0  0115    0*357    0-0357    0-0631 

19  Pot.    ferrocy.  00011     0*0034     0-0036    0-0064 

00045  Pot.  sulphoey  0-0015    17  =0-0032=0-0057 

0-0583  110425    a  117. v.' 

0-0425  x  0-58  x  20  x  0-1525 

0"0752   II, s.    KCN   per  ion  of  sand. 

0-0583  lbs.   NaCN  p.  r  ion  oi  s 

Percentage     Oi      moisture      m     sand     as     dis- 

charged,  calculated  on  drj    sand,    15*25    . 

Weigh!    of   liquor   present    as   mois- 
ture in   sample  of  sand  taken   for 

testing  ...        ...        ...  285  gm. 

\\  1  ighl   oi   liquor  added   ...         ..    600 

-- 

DOC 

0*01 1.3  x  ;c:_     in..;:,: 
00015  ■  H     0-0047 

11  nun  . ",;    0 

2oi  • 

M.  4.   Rost   Deep.     Estimation,  as  NaON, 

of  thi  rrocyanide 

and   sulphocyanide    remaining   with    nettled 

,-.    of  slime  after  treatment,  and  I'cfore 

:■  il . 

34*9   cub.    It.   of  settled   pulp      1    toll   dry 

slime. 
Perci  -'  hit  ion     to    dry     slime  = 

72-50    . 
.Monthly  percentage  For  June  in  total  ton- 
bed    slime      I-'11    . 

Analysis  of  Solution. 


v,i  v 

0519  I  'otal  1  yanide 

n  nan,  Pol    ferroi  yanide 

88  Pot.  -ate 


KCN  per 

KCN  i"n..( 
r.  1  .  ,,1  per  cent.  Slime,  II. 
n  nun     00110   =  0  0670 

1 95     00059 

188    a  11114 


001383     00848 


0-01383  •  0  12  •  20  ■  0725 

00843  He    KCN    p,r  I,.,,  of  slim, 
0*0653   11,     NaCN    pi  1    ion   oi   slime. 
Simple  oi   solutii  shortlj    heforo 

M.   :,.    Estimation,    as    NaCN,    of    total 

nitrogi  11    in   a   sa  in /'It 

from  Sim  mi  r  Ih  ep  Mine. 

The  sample  examined  »as  received  from 
the    Simmer    1  »eep    Redu  W  oiks,    and 

was    taken    by    them    during    mid-monthly 
n|). 
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Moisture  5D34 

Total  weigh!    of   precipitate   for 

half  month    (wet)       35,7381b. 

Estimated  for  month  at  (wet)  71,4761b. 
Estimated  for  month  at  (dry)  34,7801b. 
Total   tonnage    sand    and    slime 

treated    for  June        63,100  tons 

Nitrogen  in  dried  sample  oi  pre- 

oipitate  as  NaCN  0-98 

=0-0054  lb.   NaCN  per  ton   treated, 

M.  6.  Examination  of  cyanide  solutions 
from  Simmer  Deep  and  Rose  Deep  Mines 
for  total  nil  rogen  present. 

(1)  Sample  of  last  drainings  from  sand 
vat.  Taken  1">  minutes  before  commence- 
ment of  discharge.     (Simmer  Deep.) 

(2)  Sample  of  last  few  inches  of  solution 
above  settled  slim  ■  charge  after  treatment 
and  just  prior  to  discharge  (Simmer 
Deep.) 

i.'li  Solution  from  sample  of  sand  resi- 
due. Sample  taken  into  measured  volume 
of  water.     (  Rose    1  >eep. ) 

(1)  Same   as   No.   '2.     (Rose    Deep.) 

No.  3  was  tin  solution  obtained  from  a 
sample  oi  sand  residue.  Dry  weight,  4  lb. 
4  oz.     Moisture,    14'18     on  dry  sand. 

gc.   water  in   sand   residue  ...     274 

cc.    water   added    ...         ...         ...     600 


.Sand 

Slime 

Sand 

Slime 

S.D. 

S.D. 

HI). 

K.D. 

1 

•2 

3 

4 

Moisture 

present  on 

dry  residue 

15-62 

59-84 

14-18 

72-50 

KCN     per- 

cent. 

00200 

0-0200 

0  0110 

00120 

Kl  INSasper 

cent.  KCN 

0-0038 

0  0042 

00010 

0  0023 

K4FeCy„ 

as  KCN... 

0-0024 
0-0262 

0-0024 

0-0013 

0  0021 

0-0266 

00133 

0  0169 

Total  nitro- 

gen as  per 

cent  KCN 

0  0272 

0  0278 

00136 

0  017'.) 

Previous 

tests 

00263 

0-0277 

0  0141 

0  0138 

1. 
o-ooi 


0-0012       0-0003  •  — -       0-0010 


Percentage     of     nitrogen     indicated     (as 
KCN)    in    excess 'of    thai    present   as    KCN, 

KCNS    and    K,Fe|C\l„. 


I 

'7 

0-00096 
of  i  ither  know  n   loss 

1  I  2i  6 

The  results  from  above  six  sets  of  experi- 
ments are  gathered  together  in  Tables  "A" 
and  "B".  together  with  the  average  of   10 

similar    sets    at    (leduld    added    tor    the    sake 

of  comparison.     ;  See  next  page. ) 

in    Table    "A"   the    results   are   arranged 

In    show    losses    in    sand    and    slime    residues 

separately,  while  in  Tabic  "B"  the  arrange- 
ment   is  mi   a    chemical   basis   only. 

It   w  ill  be  obsen ed  : 

(I.I  That  an  increased  proportion  of  the 
pulp  treated  as  slime  results  in  increased 
cyanide  consumption  owing  to  the  greater 
amount  of  cyanide-bearing  moisture  in 
slime  residues. 

(II.)  That  smaller  loss  per  ton  of  slime 
at  l.'i  ise  I  leep  is  due  to  lower  c\  anide 
strength  required  for  treatment  at  that 
plant. 

In  Table  "B"  it  will  be  noted  that  from 
40  tu  50  of  the  total  loss  of  cyanide  is 
due  In  the  escape  of  HCN  as  gas  into  the 
air  as  determined  by  difference,  the  smaller 
amount  at  (leduld  being  probably  due  to 
the  higher  alkalinity  maintained  there. 
Exposure  of  Sump  Cyanide  Solutions  to 
Atmosphere. 

W.  7.  Experiments  were  conducted  in 
uniform  glass  jars,  placed  on  a  board  above 
the  sump.  Jars  held  about  300  cc.  and 
gave  a  surface  exposure  of  84  sq.  ft.  per  ton 
of  solution,   compared   with    5   sq.    ft.    in  a 

Slimp    ()    ft.     dee]). 

No  correction  is  made  for  evaporation  of 
water. 

The  results  appended  show-  clearly  (see 
Tal  ile  "  C  "  mi  next  page) : — 

(1)  Loose  or  incomplete  covering  is  prac- 
tically useless  in  preventing  loss  of  alkali 
or  cyanides. 

(2)  With  weak  solutions  no  loss  of  HON 
as  total  cyanide  and  but  little  loss  as  free 
cyanide  occurs  while  available  protective 
alkali   is  present. 

(3)  With    strongest    solutions   the   loss  of 

HCN   both  as  free  cyanide  and   total  cyanide 

becomes   serious   when    available   protective 

alkali    is    below"   0-01        XallO. 

ih  Comparing  results  published  by  Wil- 
liams,  ibis  Journal,   Vol.    IV.,   p.   501,   it   is 

e\il|ellf        that        the        presence       ,,f       zinc,       rllnl'- 

mously  decreases  the  kiss  of  HCN  by  liydro- 
1 ;,   is,  etc. 
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A           MINK. 

Saml 

lb.  per 

■ 

lb.  per 
ton  pulp 
1 
Ban  1. 

II,.  per 
ion  Slime 

tion  n, 

11,.  |wr 
ton  I'ulp    ll>.  per  toll 
din   i            in  /.in.- 
slin,,..          Hoxea. 

II,.  pt-r  Inn 

Compounds, 
etc 

>>  '■». 

00064 

lb.  |kt 

Ion  ill 

bj  differ- 

u 
III  \. 
etc. 

Tuial 
li,.  per 

lull 

I'ulp 

Simmer  1  leep   .. 

Rose  1  '•■>■[' 

52-5 

00655 

_      0-034-1 
0-1005 

_      00583 

47-5 
120 

02566 
01555 

0-1219    • 

0  0054] 

11367 

01326 

ti : 
19-5 

.1  268 

Geduld 

1-090 

0  H360 

I-24S0 

-  1  i- 

(00  (65) 

01233 

38-5 

B. 


Simmer 
l;  »se  L) 
Geduld 


■,.,, 


0  i  l-l 
ii  [00S 
0127  4 


I.  ■"    .- 


i->  itiii.l.--. 


0  0218       0  0161 
0-0095 

1111-71  Tr. 


i :   ,  | . . .  ,i  i 

',-    II,    \     !   ,- 

(bj  .ml, 


on  n;.;      ii  ii  151       0  L367         1 1 

00061     (00054)      0-1326         19 

f00065)    (0-0054)      0-1233         38-5 


per  '.ii. 


ii  305 
0-320 


(Bracket! 


enclose  figures  nut  directly  determined    bul    interpolated    from    results 

lier  in i' 


' 


I. 
II. 
Ill 

IV. 
V. 

VI. 

VII. 

VIII. 

I\. 

\l 

Ml. 

Mil. 
\  I  V 
XV. 

XVI 
Mil 
.X  V  1 1 1 

XI  \ 

\\ 
\\l 


Mm,,,. 


Medium 


(Open) 


Strong 


lniti.il     1  Daj 

2  Daya 

3 Day*     .Days    .".  Days 

ii  Days 

7  Days 

Free  KCN 

Total  K('N 

N.ilHi 

0010 
0  015 
0-0164 

0-010 

(MM.". 

0-0164 

,101.-, 

0-0160 

0015 

00160 

0-015 
00160 

nolo 

0-015 
O-O160 

0010 
ooi:, 
00160 

ooio 

0015 
0  016 

Free  KCN 

Total  KCN 

NaHO 

0010 
0015 
00164 

0-010 
0-015 

odin; 

- 

0-015 
00080 

OIHIS 

mil.-, 

0010 
0  015 

lb 

0005 

OOll 

Acid 

Free  KCN 

Total  KCN 

NTaHO 

0-018 
0032 

0-0196 

0017 
0032 
00192 

0-018 
0032 

0019 
0032 
00180 

0017 
0032 
00186 

0014 
0-032 
00180 

0018 

0018 
0032 
0-012 

Free  KCN 

Total  KCN" 

NaHO 

mils 
0032 
00196 

0018 
0032 

00148 

0018 
0032 
00112 

0019    0-016 
0032    0-031 
00072  00032 

001  l 
Trace 

0-012 

0012 
0033 
Acid 

Free  KCN 

Total  KCN 

N:,Hll 

0018 
0032 

00196 

0-017 
0-032 
00152 

ooiT 
0-0104 

0018    0016 
0  032 

no  112 

0012 
0032 
Acid 

— 

i 8 

0  035 
Acid 

Fi      KCN 

rotal  KCN 

\  iHO 

0096 

"TIS 
00156 

0  098 

(i  118 
00156 

0-1  18 
00152 

0118 
_      00160 

0  092 
0-118 
00152 

no:,:, 

(MIS 

00153 

Frei   KCN 
Total  KCN 

X  .  1 1  <  > 

0  096 

II  1  is 

00160 

0097 
0-1  18 
00116 

0091 

i >  li:. 
00032 

— 

0057 
0106 
00016 

ooTl 
(,  m  i 
00088 

o  07:! 
o  096 

i,  n  181 

\      tielith   cl  ised 


i  'i       Fullj    open,    i  Evauora!  i  m     loss    up    in 

in   7  days  I 
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(5)  The  recrudescence  of  alkaline  strength 
observed  in  experiment  XXI.  was  inde- 
pendantly  checked  and  can  possibly  be 
accounted  for  by  change  of  KCN  to  K„''().,. 

G  8.  Laboratory  Experiments:  Open 
vessel  against  closed  vessel.  Atmospheric 
temperature.  9  in.  evaporating  dishes 
used. 

Soliu  inn 
No.  Kem.nU. 


Solutions   tested    for  cyanide 

i  1 1  Ti  i   Formal  i<  m  of  white  opalescence. 
(2)  To  formation  of  silver  iodide  preci- 
pitate    in     presence     of     excess 
caustic  soda. 
The  figures  given   for  "  KCN   nf1   r  allow- 
ing   for    evaporation  "    represents    the    per- 
centage of  KCN  that  should  have  been  pre- 
'iit   at    the   conclusion   of  the   experiment, 


1.     Stiong    stock    sand    s  lution    (in    open   !   had   no  decomposition   taken   ]>1; 


vessel). 

2.  Strong    stock    sand    solution    (in    air- 

tight bottle). 

3.  New    strong    solution    in    open    vessel 

(no  protective  alkalinity). 

4.  New  strong  solution  in  stoppered   bot- 

tle  (no  prol  ictn  e  alkalinity). 

-3.     Mill   slime   solution    (in   open    vessel). 

<3.  Mill  slime  solution  (in  air-tight  bot- 
tle). 

7.  New  weak  solution  in  open  vessel  (no 
protective  alkalinity). 

-S.  New  weak  solution  in  air-tight  bottle 
(no  protective   alkalinity). 

(I)  -2) 

Total  cyanide  ...  ...     Olli  010 

Free  cyanide  ...  ...     0  14  014       0136     0136     0017     0017     0  022     0  022 

Protective  alkalinity  as  per  cent. 

CaO  ...  ...     0  014  0  014 


The   alkalinity    is    expressed    in    terms   of 

NaOll  : 

i  1)  Without    addition   of   K.,Fe(CN),. 
C2)  With   addition  of   KdFe(CN),.. 
The    experiments    were    conducted    under 
varying   conditions. 

(a)   At  ordinary   temperatures    (indoors). 
i  hi   At    temperatures   as    near   50c    !•'.    as 

possible.      Solutions   kept  outside  on 

verandah  during  the  day,  and  inside 

at   night, 
(e)  At   temperatures   as   near   lou     F.    as 

possible. 

(3)  (4)         (5)         Mi,  (7)         (8) 

0-018     0  018 


Note 


0006     0006       — 
1'lie    solutions    were    allowed    to  stand  in  the  vessels  without  stirring. 


Table  "  D."     Determination  of   Fkee  Cyaxid 


Solu- 

Original 

6 

23 

29 

47 

53 

71 

-- 

95 

tion. 

Strength. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

1 

0-140 

0  12-2 

0-089 

0-080 

0070 

0066 

0-056 

0-050 

0  043 

2 

0-140 

0139 

0139 

0  138 

0138 

0-136 

0  134 

0  134 

0-132 

3 

0136 

0-120 

0100 

0  085 

0-063 

0046 

DII2I 

0016 

0-007 

4 

0-136 

0  135 

0-134 

0134 

o  i;;i 

0-1.34 

0133 

0-133 

0-133 

5 

0  017 

0017 

0013 

0  009 

0-009 

0008 

0-006 

0-006 

0-004 

<; 

0-017 

0017 

0-017 

0017 

0-017 

0-017 

0017 

0017 

0016 

7 

0022 

0  018 

0  009 

(i  005 

0005 

0004 

0  003 

0003 

0-002 

8 

0  D22 

0  021 

0  021 

0021 

0  021 

0020 

0  020 

0020 

0-019 

No  allowance  for  loss  by  evaporation. 

M.  9.    Exposure    to    the   atmosphere,    an-  <       (d)  At  ordinary  temperatures,  with   vary- 

ler   varying   conditions   of   working   cyanide  ing    cyanide    and    varying    alkalinity. 

solutions.  Solutions   kept   outside   on    verandah 

The  vessels  used  were  large  glass  beakers  during    the    day    and    inside    alter    ."> 

I    in.   diameter.  p.m.    i  16   solutions). 

Volume   ot    solution    at    commencement:  ,,  ,  With  percentage  KCN  same,  bul  with 

1000  cc.   in  each   case.  varying  alkalinity  in  each  case.     The 

Surface  area   at   commencement,   per  ton  alkalinity      being      brought      up      to 

■  .1  solution,  80  sq.   ft.  strength  daily. 
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Alkalinity  at  start     ... 

I  hi.  ;lt    tini>!l      ... 

KCN  ;it  start 

KCN     after     allowing 

t..i  evaporation 
K<  !N  at  finish 
KCN  decomposed 
K(  'X  loss  per  cent,  in 

8  days       


Tabli        I 


0  004 

0-070 

00784 

0031 

0-0474 

605 


92 

0-002 
0085 

0  0923 

0-043 

00493 

53-5 


! 

0-0032 
0-051 

Willi 

00076 

0002 

0-063 

005  7 
0017 
0  040 

0-070 
0-028 
0042 

70-2 

60-0 

3 

00030 

II  unci 

— 

0  002 

0033 

0  043 

00369 

00477 

001  1 

0-0195 

00259 

n  0282 

70-2 

:,-.i  1 

0002 
0  015 

Willi 

152 

0002 
0.002 

0-0164 
0-0065 
0-0099 

00244 
0-015 

00094 

en  8 

38-5 

(a)    Foui    5i  '•>>•  '  '  i       '  l  i     from   Simmer   Deep  Mine  as  received.     Tesl   lasti  'I  < -ifzii t 

i  evaporation  aboul   7    .      ^veragi    temperature  of  solution  50     I 


' 

'ablk  " 

1 

1 

.' 

:< 

l 

Alkalinity  at  stai  1 

iiiiiili, 

Willi 

,1'IIMMJ 

00032 

B 

176 

00030 

Willi 

1 

00020 

Willi 

KlTTW  l.llll'lo 

00052 

Do.       at  finish 

— 

0.0030 

130 

120 



00020 

K<  IN  ;it  start 

0-070 

0-085 

0051 

0  063 

0033 

0043 

0015 

0022 

KCN     after    allowing 

for  evaporation 

00784 

00923 

0057 

0070 

00369 

00477 

00164 

00244 

K(  'X  nl   finish 

0032 

0048 

0018 

0033 

0-012 

0021 

8S 

0  0150 

M'X  decomposed     . 

00464 

n  1  13 

0039 

0037 

00249 

0  0267 

79 

194 

KCN  loss  per  cent,  in 

8  days       

59  2 

17-9 

(is  | 

52-9 

67-5 

55  9 

1-  2 

i)  Samples  ol  same  solutions  as  in  Table   "  E  ".        Experiment     lasted     eight     days 
Loss   li\    evaporation   about    7  V vet-age  temperature  ol   solution,    17     P. 


T  A  It  L 


1 

•> 

3 

1 

Alkalinity  at  start      .. 

00040 

0-0092 

32 

Willi 

0-0030 

i 

20 

Do.        ;it  ( i ti i -.  1  ■     ... 

00024 

0-0260 

0-0010 

0  0170 

16 

18 

0 

00024 

Ki  IN  at  st  hi 

ii  070 

in  iv;, 

0-051 

0063 

0  033 

0043 

0015 

0022 

KCN       after      allowing 

Foi  evaporation 

ii  308 

0  374 

0  2288 

(i  2816 

ii  1  152 

0  1892 

0066 

llOilCS 

KCN  at  finish 

ii  058 

ii  105 

0-320 

0066 

9 

0  021 

— 

OHIO 

KCN  decomposed 

ii  250 

ii  269 

0  1968 

0-2156 

01362 

0-1682 

0  066 

00868 

KCN  loss  per  cent,  in 

3  day s 

-i  0 

710 

860 

76-5 

88-9 

[000 

in  Samples  ol   same  solution  as   in  Table  "  E"  and"  I'  Experiment   lasted  three 

days.      Loss  1>\   evaporation  about  66    .      Average  temperature  ol  solution  90    F. 
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1 

ABLE   "   H." 

■_> 

3 

4 

With 

Willi 

U  ill] 

Pel  r*N  v I. 

Alkalinity  at  .start     ... 

— 

ii  084 



0049 

— 

0-0184 

— 

0-0112 

Do.       at  finish    ... 

— 

0030 



0-008 

— 

00070 

— 

00070 

KC'N  at  start 

0068 

0083 

0-068 

0084 

0-068 

0-083 

0069 

0083 

KCN    after    allowing 

for  evaporation 

00806 

0-0984 

0-0806 

0-0996 

00806 

00984 

00818 

0-0984 

KCN  at  finish 

0  075 

0-087 

0-068 

0-079 

0056 

0065 

0044 

0  053 

KCN  decomposed 

00056 

00114 

00126 

0-0206 

00246 

0-0334 

00378 

00454 

KCN  loss  per  cent   in 

8  days        

6-9 

116 

156 

20  6 

30-5 

33-9 

462 

46  J 

,,h   l.      K('\   0068     0-083    .     Alkalinity  asXaOH   0-084,    0-049,    0-0184   and   00112    . 
Average    temperature,    55c    F.     Experiment  lasted  eight  days. 


1 

'able  " 

I." 

1 

With 

With 

1 

With 

1 

Will, 

Pern*  janide 

feixocyanide. 

Perrocyanide- 

Alkalinity  at  start     . . 

— 

0-104 

— 

0  055 

— 

0-0304 

— 

0  0128 

Do.        at  finish    ... 

— 

00301 

— 

0008 

— 

00080 

— 

0-0064 

KCN  at  start 

0  053 

0-064 

0-053 

0-064 

0053 

0064 

0-057 

0-063 

KCN     after     allowing 

for  evaporation 

0  063 

00749 

0063 

0-0759 

0063 

0-0759 

0  0676 

00748 

KCN"  at  finish 

0-057 

0  069 

0  053 

00645 

0039 

0053 

0027 

0036 

KCN  decomposed     .  . 

0-006 

00069 

0010 

0-9114 

0-024 

00229 

00406 

0-0388 

KCN  loss  per  cent     in 

s  days 

9-5 

9, 

15-9 

15-0 

38-1 

30  2 

58-1 

51-3 

Loss  by  evaporation,   13'2   '. 
KCN  0-053—0-064%.     Alkalinity  as  NaOH,  0-104,  0-055,  0-0304  and  0-0128%. 
Average   temperature,   55°  F.     Experiment  lasted  eight  days.     Loss  by  evapora- 
tion, 13-2 


(&)  -2. 


Table  "  J." 


1 

2 

3 

4 

Alkalinity  at  start     ... 
Do.       at  finish    . . . 
KCN  at  start 

0027 

with 

For."  Yitiiiile 

o-osf) 
0029 
0-033 

0027 

With 

F. | le 

0-048 

0-008 
0032 

0027 

With 
Fcrrocvanide. 

0  056 
0004 
0033 

0-025 

With 

Pi  rro  fluid.  . 

0008 

0C048 

0031 

KCN     after     allowing 

for  evaporation 
KCN*  at  finish 
KCN  decomposed 

0-0323 

0-0260 
0-0063 

00395 

0363 

00035 

0  0323 
00260 
0-0063 

00385 
00330 

00055 

0-323 
0019 
0-0133 

00395 
00250 
00145 

00299 
0-0110 
0-0189 

0  0371 
00110 
0-0261 

KCN  loss  per  cent,   in 
8  days       

19  5 

9-7 

19  5 

14-3 

411 

36-7 

63  2 

70-3 

el  i  .",.  KCN,  0-027—0-033  .  Alkalinity  us  NaOH,  0-085,  0-048,  0'026  and  0'008%. 
Average  tenroerature,  55°  F.  Experiment  lasted  eight  Jays.  Loss  by  evapora 
tion,   13-2 
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1  1  inclusi  'Ms  i"  be  draw  d  from  a  cai e- 
lul  consideration  oi  the  above  exposure  ex- 
p<  riments,  which  are  sufficient  l>  a  impre- 
ive  and  consistent  when  account  is 
taken  of  the  various  sources  and  exposure 
hi;i\  be  brii  th  stated  as  fol- 
lows 

1  I  iir  loss  is  incomparably  greater  in 
pure  synthetic  solutions,  even  with  added 
nlkali,  than  is  the  case  with  ordinary  work- 
ing solutions. 

2  rabies  "  E,"  "  F  "  and  "  M  "  illus- 
trate the  very  heavj  loss  Bhown  in  the  pres- 

nf  little  or  no  protect  ive  alkali,  when 
determined   with  addition    of    ferrocyanide. 
suggests  that    it    is  safer  to  omit    the 
addition  of  ferrocyanide  in  works  tests 
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11.   A.    WJiite.—Cyanidi    Consumption  on   tin    Witioatersrand. 


T 

ABLE    "  M." 

:i  ft.  Pipi 
(1) 

r..P 

C-'l 

3  ft. 
Pipe. 

Bottom. 

6  ft.  Pip< 

(1) 

T„p 
(2) 

6  ft.  Pipe 

(1) 

Bottom 

Alkalinity  at  start 

0-0068 

0-0101) 

0-0068 

00100 

0-0068 

n  Him 

1  to.       at  finish    ... 

00020 

00064 

— 

— 

o-ooio 

0-0056 

0-0010 

00056 

KCN  at  start 

0070 

host 

— 



0-0070 

0-087 

0-070 

0-087 

KCX     alter     allowing 

for  evaporation 

00747 

00929 

— 

— 

00723 

0-090 

0-723 

0-090 

KCX  at  finish 

0050 

0070 

— 

_ 

0050 

0069 

0  050 

0069 

KCN  decomposed 

0-0247 

0-0229 

— 



00223 

0021 

0-223 

0-021 

KCX  loss  per  cent,  in 

12.  lavs      

:;:;-o 

24-6 

- 

30  8 

23-3 

30-8 

23  3 

li   and    c2i    have   same   significance  as   in  M.  9. 
M.    10.   Exposure    to   atmosphere   outside  of  cyanide  solution  in  two  iron  pipes,  6  in. 
din mitrr,  and  3  ft.  and  6  ft.  in  length. 

Temperatures  from   freezing  to  ..  ...  so    !' 

Alkalinity,    as    NaOH    ...  ...  ...  ...  llDld 


Loss  by  evaporation 

Surface  exposed  per  ton  of  solution 

Experiment  lasted    from   23rd   June  till  5th  Ji 


."  ft.  pipe  (i  ft.  pipe 

6-8  :M 

10-6  sq.ft.    5-3  sq.ft. 
10-6  sq.  ft. 


(3)  In  Table  "  G  "  the  increased  tem- 
perature effect  is  strikingly  apparent,  but 
alkali  protection   is  low. 

(4)  Tables  "  H,"  "  I."  "  J  "  and  "  K  " 
show  the  much  improved  results  obtainable 
when  the  alkali  strength  (without  ferro- 
•cyanide)  is  not  allowed  to  get  below  0'030v' 
NaHO.  The  results  shown  in  Table  "  C," 
where  working  conditions  were  attempted, 
more  nearly  indicate  that  decomposition  is 
small  as  lung  as  real  protective  alkali  is 
present. 

(5)  In  Table  "  L  "  the  attempt  was  made 
fo  keep  the  alkaline  strength  up  by  daibj 
additions  of  lime,    but   of   course   the   drop 

during  the  24  hours'  exposure  < Id   not    be 

avoided 

If  reference  be  made  to  Dr.  Moir's  valu 
able  note  (C.M.M.S.,  Vol.  XVI.,  p.  9)  in 
<mr  last  Journal,  it  will  be  clear  that  the 
addition  of  alkali  is  of  considerable  benefit 
in  reducing  hydrolysis,  which,  however,  is 
of  secondary  importance  compared  with  the 
protection  it  gives  against  decomposition 
by  atmospheric  carbon  dioxide,  which  is 
the  principal  source  of  the  hiss  of 
H(X  gas. 

G.   11.   Losses  in     i 
cantation  slime   vat 

In    order    to    confirm    the    gn  a! 
\  anide  on  weak   slime  solul  ions  (sh 


king    plant :     In   de- 


al 


Table  "I)"'),   determinations   were   made   In 
a  decanting  vat.     Results  are  as  follows:  — 
Slitne   li   treatment    oat  after  first   trans- 
fer   from     collectors. — Tests     for     loss     of 
KCX     and     alkali     by     standing    after    being 
transferred   and   during   period  of  decanting 
gold   solution   to   clarifiers. 
Table    "X." — Stoppered    Bottle   Used 
ox  Measuring  Rod. 


i  A  much  smaller  decomposition  is  evident.) 
\l.  12.  Estimation  <>i  amount  of  cyanide 
consumed  during  the  treatment  of  a  charge 
of  collected  slime  iron,  the  linn  of  leaving 
the  collectors  till  imnu  diatchj  nil,  r  transfer 
to  the  first  settlement  vat. 
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lit,  tfetiilhiniiail  ■'!,.!  .1/  S,-|.i.   |'i|; 


tiled  slime  pulp      I 

( 1 1  \    ■ 

dr\ 
slim.  ..".   50-84 

;  di\   slime  in  charge.      289*6  tons 

Weight   of  winter  in  charge  IT.",-.",  tons 

KIN  Total      Tons. 

mediate  vi  uns 

0*045        T.".l  -I',.-. 

i '  \ ; 1 1 1  i ,  I <  •    solution     used    to 

i  ransfoi'  charge   From  c<  ,1 

to     intermediate 

val  00245 

( Cyanide    solul  ii  m     used     to 
transfer  charge    from    ii 
i .  i  n  first    sel  - 

1 1. Hi.  ni    val       0*0245       25.V.-)G 

Solid    cyanide    added    to    intermediate    vat, 
LOO  Ih    V.<  N      129      KCN. 
Summarizing  i  he  abi  i\  >■  thei 
i  i  to  ci  immence  i 
tons 
751-6  KCN. 

135-2 252 

255-56 


Iota!  1142 
H   lid       1 1  in  e\  anide  adi 


\nd  present   in  firsi  set- 

tlemenl    val    ... 
Plus  u  liter  «  it  Ii  charge 


1815-8  i    ns  (ii    0-026 


1 1  12-50 
173-30 


129-0  Hi. 


684-2 


,",  <\  anide  ci  msume  1  1*6  lh 

ir,     289-6     0-0158    lb.     K'  N     pe 
0-0122  lb.  Vii  IN  pi  lime  treated. 

Loss    ni    cyanide    indicated    durii 

transfer  (to  second   settlement   vats) 
Tons    solution    left    with    pulp 
befi  n    transfer  from   first   to 

second  settlemenl   203*36  tons 

Tons  solul  ion  in  setl  le- 

iii  -ni    val   before  transfi  r  ..     912-00  tons 

Tons  solution  used  in  transfer  190'00  tons. 

i  inns  0-025  101-68  lb. 

0-026  174-24   lb. 

Hi  i-  ii  ■  255  9890  Mi. 


I  KCN 

Differei 


672-82  lb 
665-74   II. 


7-08  Ih 


243  lb.    KCN    i 

I  --    II,    \.i('\    per    l< 

'I  I  e  Ii  ss  ns 

r'n  m  IH22 

Hi.  Na(  A   pel    i t  slime. 

1'n, in  I    settlement      1)0186 

lb.    \    '  -lime. 

It    should,    however,    he    pointed    out     that 
it    is  ,-\t  i,  ni.'U   ilitlirult  to  ai  rive 
factory    figure  for  the  eonsumption  ,,i 
iile    in    this    pari    ol    t  he    pi  the 

if   KCN   in  the   first 
val     should     hn  vi  1-02617    .   whei 

thai    actuall-,    found    I 

0001)17      KCN     11-0122 
\.i( !N  per  t, I  slim,    tre  ited 

In  the  transfer  from  the  first    setl 
iiinit    the    luss    in  licat 
0-00027       KCN     0*01MH     h     N'al   \    | 

lit     s|i|| 

\  ci  msid  ruble  lo.-  i  ■  i  ikes  place 

during    the    set  t  lenient    and  u    in 

t  lie  settlemenl   vats.     In  each  vat   the  solu 
in, n  loses  0-001       KCN  during  ll 

is  under  treatment . 
KCN    in   solution    In    fust    settle- 
menl  val   full   . 
KCN    in   solution    in    liist    settle- 
menl    vat     before    transfer    t.> 

ud    settlemenl  0-025 

KCN    in   solution    in   second 

tlemenl    val  0  0255 

K(  \    in    -.,  ilul  ion    in    second   sel 
tlemenl    vat,    lull    jusl    before 

re-discharge  00245 

Ratio  oi        '':     a   I      slime,  finsl 
settlemenl  ...         ...  1*545    I 

Ratio  ,,i    solution   to   slime,   2nd 

settlement        1*505    I 

Ii  will  be  seen  that  the  loss  ol  cyanida 
ilm  in  !    "i    the    treatment    is   eon 

siderable,  and  il  this  is  taken  as  repn 
ing  the  luss  by  evaporation  of   IICN   during 
tlit-  slime  treatment,  it   will  account   for  up 
wards  ol  o- 1  I    lb.    NaCN   per  t<  - 
treated. 

\|  18.  Ro8<  /'- 1  p  It  was  intended  to 
calculate  the  loss,  similarly,  i.n  n  charge  of 
slime  at    the    Rose    Deep    Mine,    but, 

mishap  t<>  the  sample  ol  solul  ion 

to  transfer  the  slime  charge  from  the  slim. 

i  to  the  Trenl  agit  itor,  this  was  no( 

however,    tin     figures   nfl 

:     i,\     the     I  Di    p      H 

Depl  .  for  percentage  <>i  KCN  in  tins  boItu 
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tion,  the  consumption  of  NaCN  per  ton  of 
slime  treated  works  out  at  0*0442  lb.  per 
ton,  of  which  nearly  50-0  takes  place  -hir- 
ing the  agitation  in  the  "  Trenl 

This  0-0442  lb.    N"al  \    pel    ton    repi 
cyanide  consu 

(1)  During     transfer     from     collector     to 

"  Trent  ". 

(2)  During  agitation    in   "Trent  ". 

(3)  During    transfer    from    "Trent  "    to 

vat. 
M.   1-t.   Action    of  Mill   Si  i  vi&     iratci     m 
working  cyanide  solutions. 

(1)  A  sampli  ot  the  overflow  from  the 
return  sand  cones  at  Simmer  Deep  Mine 
was  filtered,  and  the  filtrate  mixed,  in 
equal  volumes,  with  a  cyanide  solution 
from  the  "  strong  "  sump. 

(2)  A  second  sample  was  taken  from  the 
water  supph  at  mortar  boxes  and  treated 
similarly. 

The  } j n )[ >< >?-. •  was  to  ascertain  whal  action, 
if  any,   the   mill    service   water   would 
on  the  cvanide  in  solution. 


:nt. 

i  ens  i 
0-042?; 


/'.  rcentagi    oj   I\<  '.V  Prt 

ixiug 

After    mixing    ... 

The  mixed  solutions  were  kepi  in  stop- 
pered bottles,  and  tested  (o)  a1  the  end  of 
-12  hoie  -  t  the  i  nd  oi  72  hours. 

No  decomposition  of  the  KCN  in  solution 
could  ed     at     the     end     of     72 

hours 

M.  15  Examination,  for  total  nitrogen, 
of  sail,  i  id  aftei    treat 

ment  with   cyanidi  . 

The  samples  were  received  from  the 
Simmer  Deep  Reduction  Works.  They 
were  taken  (1)  at  sand  table  during  the 
charging  oi  a  sand  vat,  and  (2    du 


in    open 


discharge  of  same   material    from   sand   vat 
alter  treatment ,  and  weri  ind  dried 

before  examination  for  nitrogen. 

In  both  eases  a  small  amount  of  I 
was  indicated.  It  anything,  the  sample 
taken  after  treatment  showed  less  than  tho 
simple  taken  before  treatment,  but  the 
i  amount  present  in  either  ease  was  very 
sma  II. 

( i  16  R(  gi  in  rativi  i  tpi  rimt  nts  in 
Model  Brown    1 

Pulp  ratio,  2|  to  1. 

Test      L— To    determine    Cv.     loss 

vat  without  regeneration. 

Test  2. —  To  determine  Cy.  loss 
vat  without  regeneration. 

Test  3. — To  determine  Cy.  loss 
\ at   wit liont   i egem  i ation. 

Test  4. — To  determine  Cy.  loss 
vat   with   regeneration. 

Test  5. —  To  determine  Cy.  loss 
'.at    with   regeneration. 

In  Test  5,  the  cyanide  regenerated= 
28.9  ot  total  cyanide  lost  during  agitation. 
In  Test  3  "open",  where  alkalinity  was 
maintained  the  results  are  even  better  than 
"  closed  "  Tests  4  and  5. 

G.  17.  Regenerative  Experiments  in 
Laboratory:  in  confirmation  of  above  using 
absorption   towt  rs. 

It  was  found  that  the  total  amount  of 
cyanide  lost  during  10  hours'  air  agitation 
was  53"]  ot  original  contents  of  solu- 
tion. 

Of  this  53" 1  ,  53'8  was  recovered  by 
using  absorption  towers,  which  equals  a 
recover;  of  28'6  of  the  total  cyanide 
(used). 

W.  18.  Regeneration  of  cyanide  from 
cyanates  and  sulpkocyanides. 


Ill 

open 

III 

closed 

ill 

Cll  'Sell 

I'wu.i 

0." 

Original 

KCN"   Less  in  Hours 

Vat. 

Test. 

Solu 
KCN 

„10U. 

Alkaline. 

Pounds  per  Ton  .Slime. 

Remarks. 

S  In-. 

12  hrs. 

24  Ins. 

36  hrs. 

Open 

1 

0-030 

0-0125 

0-10 

010 

0-20 

050 

Alkalinity  allowed  to  go  down 

Open 

2 

0  023 

0  0125 

014 

014       035 

060 

Alkalinity  allowed  to  go  down 

Open 

:; 

0  025 

00100 

0  05 

0-10       020 

025 

Alkalinity  kept  up  by  fresh  addi- 
tions of  lime 

Closed 

4 

0  030 

00110 

o-io 

010      0-20 

030 

Alkalinity  kept  up  by  fresh  addi- 
tions of  lime 

Closed 

5 

0022 

00060 

— 

0-20 

030 

With  low  alkalinity  kept  up  to 
0006  during  agitation. 
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(1)  In  the  cold. — Solutions  containing 
in  ,,t  NaCNO  and  KCNS  respectively 
were  submitted  to  the  action  oi  an  equal 
l,ul]<  ,,f  lead  coated  zinc  shaving  each  for 
hour  and  for  '2  1  hours.  Thi  resultant 
solutions  ined    for  cyanide   both 

with  silver  nitrate  and  the  prussian  blue 
,,  i,-i  ii  n.  and  in  all  c  '•  inci   trace 

anide  could  I"-  observed.     In  the  case 
oi    the    sulphocyanide    no   reaction    for  sul- 
phuretted hydrogen  could  be  obtained  from 
ih..    zinc    shaving    used.       A    further 
using     ih,-     very     delii  cl  ion     « iiti 

phenolphthalein  compared  bi  fore  and  aftei 
zinc)  showed  thai  ii"  cyanide  is  formed  Vs 
hydrocoerulignone,  benzidine,  tohdine,  etc., 

,,il  give  r tions  with  cyanates  and  sulpho- 

,   agth,    no    deductions 
could  I"-  draw  n  fr<  im    the    comparative    ex- 

(2)   Boiling  i     :        I  hi    ab 
were  made  with   solutions  kept  boilinj 
10  minutes,  with  a  negative  r<  sull 

It    cnaj    bi  !    the   cyanate   was 

tlj    reduced   to  formamidi    as  shown   by 


the    rapid    blackening    •  t    the   silv      nitrate 
test    (after  zinc),  especially    on   bi 

The    President:     In     proposing      i 
hearty  vote  oi  thanks  to  Mr.  Wliite  f<" 
exceedingly  valuable  pap<  r,   I   would  li'. 
say    that   this   paper    should    be    carefully 
studied  by  all  our  members  who  are  in  any 
way    connected    with    cyuuiding.      In    I 

times  we  should  do  all  we  can  I luce 

consumpl  ion  oi  cyanide  :  in  fad  .  to  Ba  . 
any    way  -      I    w ill    not    asl<    for  an  f   discus- 
sit n   this  paper  as  yet,   us  we   have  an- 

paper  on  "  The   Prevention  •  ■   11 
lysis  in  Cyanide  Solutions,;'  by    Mi     H.   M. 
Leslie,  and  it  has  been  decided  to  taki 
discussion  on  the  two  papi 
doubt    you    will    remember   that    Mr     I. 

us  a  paper  a  few   years  ago  on  "C 
ide      Practice     on     the     Kolar     Cioldfields, 
India."      Mr.   Leslie  was  tor  somi 

spending      Member     of     < 
Southern    India. 


vote  oi   thanks  was  ai 
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I  111      PREVENTION    OF    HYDROLYSIS  IN  CYANIDE  SOLUTIONS. 


l;     ii     M.   Leslie,    Llnst.M.ll      \l 


"  As  a  matti  c  oi  faci ,  a  cyanide  solution 
undergoes  gradual  decomposition,  with  evo- 
lution ',l  hydrocyanic  acid,  even  when  an  i  « 
„  ,  ausl  ic  alkali  is  present ,  so  thai  the 

protection  afforded  is  only   partial  and  tem- 
porary, and  i  "     This  quotation 
in  i  :lenneH'8  book,  "  The  Chemisti-y 
0f  c  anide  S  lul  ion  i,"   1910,  and  is  stated 
Ml  significance 
,.    applied    to  c;  anide    practice    in   general 
,-,,■  been  mi 
In  ordinary    practice   it    has  alwa 

.  nt   the  preciou 
than  is  theoretically  necessary,  and 

have  I o  pui   forward    ai    various 

t ;,,,,,  to  account .  in    individual    ca  i 
ptions,  hut    1   ilmiK   I   at 
ing  thai  ii"  one  has  i  ver  yei  pui  for- 

reason  to  ai 
:   cyanide  which  is  necessary  in  pre- 
sent  practice,  and  which  theory    could    be 
applied  to  cyanidi 

1 1  i bjecf   I  write  this  paper, 

ns  the  results  of  my  work  in  this  d 
to  v  arrant  it. 


The  words  I  have  quoted  at  the  beginning 
contain  three  essential  statements : 

(1)  A  cyanid  undergoes  gradual 

ition. 

(2)  A    cyanide    solution    evolves    hydro- 

cyanic  acid. 
:;    Thi     decomposition    is  not    prevented 

by  the  use  dkali. 

The  evolution  .,1  hydrocyanic  acid  means 
loss  or  consumption  oi  cyanide  in  working 
practice,  and  it  is  this  loss  which  1  contend 

.    for  the  large  exci 
which  has  to  be  used  over  and  above  that 
which     i-    neci  ssary     for    efficient 
tion. 

Referring  to  our  texl   I ks,  we  6n 

[ourless,   volatile,    inflammable 
liquid,  is  extremelj   |>oisonous  when  inhaled 
or  taken  in  liquid   f'>nn,  and  mixi 
with    water.      Its   boiling   point 
These  properties  of  HCy   musi   be  admitted 
to  have   a   very    great    bearing   on   thi 
Compare  the  I"  iling  points  in  the  table  givt  n 
below.     HCy   has  the  lowest  boiling  poin    i  f 
all,  and  yet  it  is  the  product  i 
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iition  oi  cyanide  solutions,  and  practically 
no  safeguards  have  evei  been  taken  to  pre- 
I  its  escape.  I  might  almost  say  that 
its  smel!  has  been  recognised  as  pari  oi  th 
cyanide  process  for  as  many  years  a 
process   has   been   in  existence. 

Table  I. 
Name.  Boiling  Point. 

Hydra  ;  anic  acid      ...         ...     26-5    ( 

Ethei  35-0    C. 

Carbon-disulphide      47"0°  C. 

Acetn  56-0    C 

Methyl  alcohol  c,ii-i)°  c. 

Bromine  c.'Pn     c 

Alcohol  (absolute       78-0°  C. 

Benzene  80-0°  C. 

Jt  is  recognised  that  HCy   ran  1 rolved 

by  reacU  ns  which  take  place  when  a  cyan- 
solution  is  brought  into  contact  with  the 
to  be  treated,  the  exti  m  depending  upon 
cyanic-ides  present  which  are  capable  of 
■:  this,  also  in  water  introduced  into  the 
lit,   i   tt   the  poinf    «  Inch  we  arc  dealing 
with  bus  nothing  to  do  with  these,  bul  refers 
t'    cyanide  solutions  existim;  as  such. 
Take  a  simple  solution  of  KCy  in  water,  the 
sition   of   all  such   solutions 
must  be  due  to  a  reaction  winch  could  apply 
rally,  and  this  ,-aii  ..niv    he  accounted  for 

by  hydrolysis,  which  can  lie  shown  by  the 
equation 

KCy  +  HOH=KOH  +  HOy. 
That  this  reaction  correctly  represents  what 
does  occur,  my  experiments  have  proved, 
and  thai  such  is  possible  is  admitted  by 
'  lennel  ta  ement  originally  quoted,  viz.. 
that  "  this  decomposition  is  not  prevented 
by  the  use  i  t  excess  alkali  ". 

I  will  now  quote  a  few  experiments  in  de- 
tail which  demonstrate  that   the   hydrolytic 
action  i  u    account  for  this  gradual  decom- 
I  ion 

Table  ■_' 
li  iss  w  hich  takes  place  in  a  fairly 
strong  simple  cyanide  solution   at    low  tern- 
peratun 


Inter- 
val. 

KCy 
Test. 

KCy 
Loss. 

Temperatures. 

Hours. 

Per  cent. 

Per  cent. 

Max.  Falir 

Min.  Falir 

4 

0-368 

7-56 

46 

13 

34 

0-232 

37  00 

to 

42 

22J 

1-116 

50-00 

4!» 

46 

23) 

0028 

75-80 

46 

4.". 

Table  3 

shows  the  effect  of  higher 
three  strengths  of  simple  c 

Interval.    KCy  Test.   KCy  Los: 
Hours.     Per  cent.     Per  cent. 
ls(   Solution,  original  strenj 
I'         0-474         24-28 
20  0-240         49-30 

2nd  Solution,  original  stren; 
l;         0-063        51-90 
20  0-000       100-00 

3rd  Solution,  original  stren§ 

4J         0-020         74-70  77 

Table  4 
Shows  the  loss  which  takes  place  by  agitat- 
ing with  air  in  Model  Brown  Agitators  in  tw< 
working   strengths   of  simple   cyanide   solu- 
tions. 

Xo.  1  Original  Strengtl 

0-212  per  cent. 
Inter-   KCy        KCy 


temperatures  on 

yanide  solutions. 

3.  Temperatures. 
Degrees  Fahr. 

jth  0-626%  K( 

77 

53  to  62 

jth  0-131      K(  ■ 

77 

56  to  62 

;th  0-070     KCy. 


val.     Test. 


hrs 


Los 


percent,  percent. 
0-212         — 


0-211 

(I-2I.IM 
0-208 
0-206 


0-471 
L-886 
1-886 
2-827 


No.  ■_'  Original  Strength 
0-108  pci  cent. 
Inter-  KCy         KCy 
val.     Test.        Loss. 

hrs.  percent,  percent. 

5     0-107     0-910 


0-105 
0-105 
0-104 
0-102 


•l-  777 
2-777 
3-70.-. 
5  "555 


It  is  generally  conceded  that  the  weaker 
thi  solution  the  more  active  is  the  hydrolytic 
action,  and  it  will  be  noted  in  the  foregoing 
experiments  that  the  weaker  the  solution 
the  greater  is  the  percentage  decomposition, 
and  the  following  series  of  tests  emphasise 
this  in  a  \  er\    marked  degn  < 

Table  5 

shows  the  decomposition  ol  simple  cyanide 
solutions  of  varying  strengths.  The  solutions, 
6,500  grains  in  each  case,  were  contained  in 
six  shallow  glass  vessels,  each  ii  in.  diameter 
by  1  in.  deep,  and  were  exposed  to  the  atmos 
phere.  Samples  were  withdrawn  at  inter- 
vals for  tests,  and  averagi  temperatures  dur 
in"  period  of  exposure  noted. 

(1) 
I     Hours    Exposure.      Temperature    16J      I 


Percent.      Percent. 


Per  cent. 


No.  KCy  before.  KCy  after.  Difference.   KCy  Los 


1 

0-208 

0-190 

0-018 

8-6 

0 

0-138 

0123 

0-015 

10-8 

3 

0-104 

0-089 

0-015 

111 

4 

0-075 

0-060 

0-015 

200 

.1 

0-052 

0-041 

0-011 

211 

6 

0-043 

0-033 

o-oio 

23-2 
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(2.) 

18|   l  Lours     Expi  isuri  .     Tempei  al  uri    1 5    1 

1       1  1  I.I  US         1 

1         0190        0-154         0036         189 

1 

0-098 

0-075 

0023         -i:\-r, 

2        (i-12:;        0094         0029        235 

•_> 

0-052 

0035 

0017         :!2-7 

:;        0089        0065        0024         269 

:; 

0-026 

0016 

0010         :S8-4 

l         0-060        0-038        0022        366 

l 

0-010 

0-004 

0-006         60'0 

o-oil         0-022        0-019         163 

•"> 

0-004 

o-i 

0004       1O0-0 

o        0-083        0-016        0-017        51-5 

0 

0-002 

o-ooo 

6 
.sure.        1 

0002       100-0 

1    Hours'    Exposure.     Temperature    17!     C 

is    || 

uirs'  Expi 

cinperal  ui  •   16°  C. 

1 

0-075 

0-035 

.i-i.lii 

1         0-154         0-138         0016         104 

■j 

0-035 

0012 

0-023         65-7 

•_>         0-094         0-082         0-012         L2"7 

:; 

0-016 

0-004 

0-012         75-0 

3         0-065         0-054         noil          169 

l 

0-004 

irooi         1OO-0 

1         0-088        0-028        0-010        26*3 

.",        0-022        o-oi.".        0-007        31-8 

r, 

o        0-016        0-010        0-006        37-5 

7 

(4) 

1'    II 

■ins    Expi 

.Slirr.          ' 

Vmpcral ure  18°  (' 

■_'i i  Hours    Exp  -in.        T(  mpei al ui e   16    1 

"I 

0-035 

0-022 

0013        :;t-o 

1         0138        ohms        oiiio        290 

•j 

0012 

0-008 

0004       ••;:'.■■•; 

2        0-082        0-052        0-030        36-5 

:; 

ii-ooi 

0-004        l'K)-0 

.-{        0-054         0-026        0-028        52*0 

1 

1         0-028        n-oio        0018        643 

•"' 

0-015        ii-ooi         0011         :::•.". 

1. 

o        0-010        o-oo-2        0-008        80-0 

"I'll. 

perin 

i  und 

|.  .r  e\ 

sr     sIX     sol 

rut    \v. ■ri- 

ested Ei  i 

tli.    .ml  i  I  the  ex- 
alkali,  ami  it  was 
ecessar)  allowance 

T  \  I3LE  6  ben  undei . 

Shows   ill'1    protection    afforded    l>\    varying 

al"  .i  at  ion, 

that    lliis 

alkali  agrex  .1  in  all 

[uantities  <>f  alkali  added   t"  a   solution  of 

cases 

\\  it  II    I  liat 

originally 

added  as  i 

simple  cyanide.     Experimenl    conducted   in 

anil   il 

ci  impi  ised  accordin 

j,  tu  tin-  equation 

similar  vessels 

KCj  i  HOB     KOH     Ill's 

•> 

! 

1 

' 

■ 

— 

VaOH 

Nil 

NaOH 
1    In.  ] .«-•   tun 

NaOH                  NaOH 

•_'  Mi  per  tmi         •')  Hi.  |.i'i  i. mi 

\  .mi 
4  Hi.  pel  ton 

NaOH 
•i  II..  per  Ian 

ii  hi.  |..a  cent. 

;  pei  .••ui . 

si  i  ngtli  ui 
0-06  per  cent. 

Kl  v  at  Start 
n  no  per  cent. 

pei   .ent. 

| 

Ure. 

i.    1 
pel  cent 

Loan 
pei  eenl 

Teal        Loss 

pei  .-.in 

Teal 

pe .a 

Lose 
pei  eenl 

1.    i 
per  eenl 

l.o-s 

pel  .-.-lit 

mi 
7::  1 
95  0 
100 

Teal 
pei  eenl 

Ij088 

pei  cent 

Una 

pel  ■■•■in  per  ei'iil 

■Jl 
24 
24 

'Jl 

003 

nil 
nil 
nil 

..0 

II 10 
nil 
nil 

0042         10 

o  on;        88  I 
ml          100 
nil           nil 

006 
001  I 
0002 

nil 

nil 

76-7 

96  7 
100 

006 

mill, 

ii  no", 

nil 

0-06 
0022 

0-005 
nil 

nil 
63  1 
91-7 
100 

I          nil 

0  028      58*4 

86-7 

nil        100 

These     experiments     demoustrati 
■I.  nil  %  the  follow  ing  pi   ■ 

(1|  Thai  Bimple  cyanide  solutions  decom- 
pi  .si-  li\  t  he  li\ilrnl\  s;s  ..I  t  hi 

(2)  Thai    the   percentage  loss  bj    ih.s  re- 
action is  greater  in  a  givi  n  time,  the  weaker 

lul  ion. 

(3)  Thai    increased    temperature    acceler- 
ates this  decomposition. 


i  Ii  That  the  alkali  formed  as  a  pp. duct  t  ' 
t  In-  hydrolytic  action  has  little  or  no  protei 
tive  action  on  the  remaining  cyanide,  so  U  a 
hydrolysis  goes  on   until   all   the  cyaoida   is 
desl  roved 

(5)  That    thi     ;.i    Lection    ati-.nl, al    by   th. 
addition  -.1  an  excess  "f  caustic  alkali  is  k" 
no  means  complete,  and  that  tin-  pr 
is  .  nl\  ..i  a  verj  temporary  nature. 
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Tabl.  7 
Bfc  iv  -  I  lie  protect  i  in  atl  inletl  to  s  simple 
■\;iuiilr  solution  !>\  menus  of  a  cover.  in 
one  the  contents  of  the  vessel  were  exp  ised 
tn  the  atmosphere,  and  in  the  othei  the  ves- 
sel w  as  co\  ered  with  ii  In  d  i  ivei  Right 
Btres  in  each  case  testing  0-25  K(\  Sam 
pies  were  withdrawn  a)  intervals  for  test. 
Area  in  each  case  203  sq.  in. 


KCj  Test  pel  .,„i 

ii  Vessel. 

1  ....  Closed 
\  essel. 

Open 



Per  runt. 

i 

'■'•>;;;;-"■  ||    | 

Inti  rviil 
6  4 

, 

i  .n.  rval.  ,  t  ~i 

•-    z 

J  4 

0-234 

0-25 

Ii    1 

00 

24 

0225 

0-248 

3-85 

too 

08Q0     0-8 

_M 

0-208 

0-2  is 

7  55 

16-8 

0-000     0  8 

2  4 

0-186 

0-246 

1057 

25  6 

0-807 

16 

24 

0-168 

0  246 

9  66 

0000 

lii 

48 

0-146 

0-245 

16  66 

44  0 

0-405 

2  0 

34 

0126 

0245 

1000 

496 

0000 

2  0 

24 

0-111 

0244 

1119 

55  ii 

0-408 

21 

48 

0083 

II  2  12 

25-22 

668 

0-816 

3-2 

21 

O-072 

0-242 

13-25 

71-2 

0000 

3  2 

IS 

0-056 

0-240 

22-22 

77  f, 

0-826 

4  0 

24 

0-045 

0-239 

19-60 

0-417 

4-4 

•J  4 

0-037 

0-238 

17  77 

85  2 

0-418 

4-8 

'24 

0031 

0238 

16-22 

87  6 

0-000 

4-8 

24 

0-023 

0-238 

25-80 

90  s 

0  000 

4-8 

24 

0-016 

0-237 

30-43 

93-6 

0-420 

5  2 

48 

iinos 

0-233 

5000 

96-8 

1-700 

6-8 

24 

nun.-, 

0-233 

37-50 

980 

0000 

6-8 

48 

nil 

— 

1000 

— 

— 

The  temperatures  in  this  experiment  were 
noted  and  averaged  12  V.  minimum  to  51*5° 
K  maximum  daily.  The  lowest  temperature 
recorded  being  38°  and  the  highest  57°. 
The  I' iss  in  the  covered  vessel  is  very 
small  compared  with  thai  in  the  open 
vessel,  and  the  loss  in  the  covered  ves- 
sel mi^'lit  have  occurred  when  withdrawing 
She  samples,  as  same  were  withdrawn 
Ihj  ugh  a  lii  ile  iii  the  cover,  which  \\  as  kept 
open  while  the  test  was  being  made.  The 
remaining  liquor  in  the  open  vessel  was  care- 
fully measured  and  tested  foi  alkali.  The 
alkali  found,  after  allowing  foi  evaporation, 
was  calculated  to  its  equivalenl  in  KCy,  and 
*  us  Ei  iund  i<  i  equal  o"2."i  K<  \  on  tl 
inal  liquor,  confirming  thai  the  loss  was  due 
■ii  accordance  with  the  equal  ion. 
K(\  \  Moll  Noll  •  HCy. 
I'Vnm  the  foregoing  t  will  be  at  once 
tpparenl  that  a  ver\  great  loss  of  cyanide 
Timst  uieur  in  actual  practice  where  no  pre- 
cautions are  taken  to  safeguard  tins  evapora- 
tion of   FTCy,   and   thai   the  covering  of  the 


show  ileit  pn  tection  can  be  aff  irded 
1>\  I  his  means,  and  which  I  will  hen  after 
call  the  "  <  li  ised  '  s^  si  em.  This  pi  inl  w  as 
very  thoroughly  investigated  in  the  labora- 
i  in  "ii  samples  oi  ore  From  cliff  ere  l 
of  the  world,  and  the  laboratory  work  was 
further  checked  in  working  tests  in  h  Mi  di  ; 
riant  on  lots  \ai  \  ing  from  100  lb.  to  I  ■ 
tuns.  Under  every  circumstance  this  loss 
b\  hydrolysis  was  confirmed,  and  it  wis 
i  Ieai  l\  pn  >\  ed  t  ha(  it  could  be  prevented  b; 
the  "  Closed  "  system  so  far  as  these  tests 
went. 

L'hesi  i  ests,  all  In  iugh  ci  mclusn  i  to  n 
km  iv,  ing  hi  iw  t  lie-,  w  ire  ci  inducted,  I  i  eci 
tiise  would  not  serve  to  convince  others,  as 
the  proof  of  such  a  theory  must  be  made 
undei  actual  working  conditions,  and  in  a 
loealitj  where  i  lie  cyanide  process  is  in 
act  ive  opera!  ions. 

\s  there  is  no  place  in  the  world  where 
tn   i    mule  pri  icess  is  used  ti  -  such  an  extent 
a^  the  Witwatersrand,   I  will  pass  on  to  tl 
w  oris   whii  Ii  lias  been  dune  here. 

I -j : » i - 1  >  Facilities  were  khulh  given  by  the 
Rand  Alines,  Limited,  for  this  work  to  be 
earned  out,  and  at  the  Village  Deep  Aline  a 

start    was   made.      The   proposition   was.   first, 

to  prove  thai  there  really  was  a  loss  of 
cyanide  going  on  which  could  be  prevented 
by  the  "Closed  "  system,  and.  second,  if 
so,  was  it  sufficient  to  justify  anj  modifica- 
tion in  the  plant. 

The.  work  was  therefore  confined  in  the 
rirsi  instance  to  ascertaining  what  loss  of 
cyauide  In   evaporation  was  taking  place  in 

the    plant    as    it    stands.         K\eept    .ill    the   slillie 

plant  (decant at i, in  method),  it  was  found 
impossible  to  do  this  with  any  degree  of 
accuracy,  owing  to  the  difficulty  of  getting 
any  data  over  ani  lengthy  period  from  which 
i  alculations  could  be  made,  due  to  the  inter- 
mittent treatment  and  mixing  of  the  liquors 
in  circuit. 

The  slime  planl   is  brierh   as  follows: 

1.  The  slime 'Collectors,  used  Eoi  collecting 
all   I  he   slime    preparati  ir>    to  c\  anide   I  real 
mi  nl  . 

2.  The  Tumi  Agitator,  to  which  the  col- 
lected slime  is  transferred  foi  agitation  with 

in  anide   snlul  inn. 

.-;  Decantation  vats,  Brsl  series,  in  which 
the  charges  from   the   agitator  are   pumped 

eh    in  anide    snlul  ion,    and    alii  IV,  ed    *•  I 

sel  tie,  and  the  liquors  decanted  i  fl 

I.     I  leeaulat  ion      <  als.       ;e< d      si  I  ies,      1 1  I 

which  the  settled  slime  from  the  firsl  series 
is  transferred  along  with  some  fresh  cyanide 
liquor,  and  the  slime  allowed  to  settle'.    The 
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c  used  partly  for  making  up 

in  the  first  series  decantation 

and   parti \    for  tlie   liquor   used   in   the 

.5.    Tin-  clarifiers,  to  which  the  liquor  thai 

i-  i-ontimiofislv    being  decanted  ofl   the  first 

decani  ntioi  passed,  and  filtei  - 

the  exi  ract<  >r  1 

ii.    Kb    extract  -         ■     used    for    the 

1 1 1  i  s  p  1  a  1 1 1 . 
7     Sumps       \-  -  sumps   are     •  pi    separate 
this  plant .     Tin    sumps  are  ei  immi 
and  and  slimi    plants. 
I'he  i  real  menl    «  as  fi  ill 

i  tests  were  made  <>f  the 
i  fri  in  i  he  t  ime  i  he  charges 
from  tin  agil  al  <  were  I  ransferred  to  i  lie 
decantation  vats,  and  until  the.v  were  dis- 
charged  to  the  slime  dam.  Ii  was  found, 
as  i  result  of  these  tests,  thai  there  was  ii 
derable  I"--  of  cyanide  going  on  con- 
i  inuoush .      «  Inch     was     eul  irel\      du 

i,   liiu   as  tin-  liquor  in  the  sliim- 
plant,  other  than  thai  actually   in  use  in  the 
nl  at  ii  hi  \  tits,  w  as  in  H  state  -  I  ci  instant 
possible  t"  arrive  at   a 
■     figure  rept  -  al  loss 

due  to  >  vaporation,  during  the  win  ile  ci  iurse 
of  tin  i  real  menl  A  definite  figure  was. 
itained  in  i  far  as  the  decanta- 
tion vats  -iiii  ing  t  he  t  in-.- 
the  liquor  in  these  vats  was  settling  and  de 
caul  ing. 

I'u    al  1  i\  '•    al     I  Ills    all    i-\1kiii-1  i  \ « ■    set  ies       I 

tr^is  was  carried  out,  and  ii  was  found  that, 
during  this  period  ol  i  reatmenl .  i  here  was 
a  l.iss  ol  cyanide  going  on,  due  to  evapora- 

t  ion,  ■■ unt  ing  to  0'0013      i  i    Kt !;    per  '_'  I 

1 is,  in  all  i  In-  liqui  irs  in  use  al   t  bis 

of  the  treatment .      A-   then    are   three  vats 

I  per  2  I  In  iiirs,  and  ■ 
vat  ri  ■  -■  ■  ol   liqui  ir  per  cha 

t  lie  estimate  •  t   the   loss  ol   ■■>  unidc  due   i 
e\  aporation,  nl   thi      :  nge  of  the  slime  I 

--iil  amount   to  32,572  lb.  i if  <-\ anide 
(10(1  per  annum. 

nnt  t he 
losses,   due   tn  evaporation,   which   must    ol 
-it  \    .  iccur    in    i  In-   otli  El  be 

plant,   \i/..   tlii    clarifiers,   the  agitator,   the 
ictor  boxes,  and  the  sumps,  on  which, 
owing  to  the  continual  changing  and  mixing 
nf  the  liquor,  it  was  impossible  to  determine 

the  amount  with  an\  degr I  accuracy. 

\  ,i  nppn  ■■  imate  idi  a  of  1  be  losses  i  iccurring 
in  ;ln  clarifiers  may,  however,  be  arrived  al 
b\  taking  the  following  data  into  considera- 
tion. Ml  the  liquor  from  the  first  series 
di-cantation    vats   passes   through    the  clari- 


fiers. There  are  three  of  these  decantation 
vats  eluirged  daily,  and  the  total  surface 
area  exposed  to  the  atmosphere  amount 

5  sq.    ft.        The   liquor  from   this   first 
unts  to  1  .Tin  t,  qs  per  "J!   hi iurs, 
w  Inch  is  half  i  he  liqui  ir  i  m  w  hieh  I 
calculation  was  based.     There  are  two  clari- 

i  In-  total  surface  area  of  w  Inch  is  equal 
to  3,927  sq    ft.,  and  taking  the  sami   percent  - 

i   I-  -V  per  2 1  In  iiu-s  as  on  i  he  decant  a 

rats   would   show  on    tlii-    ton  nag' 
I. Tin  tons  |"i  ii!  hours  a  loss  per  annum  "f 
L0.857  II-.  of  cvanide  (100      K(\  |, 

It  in  the  observed  1 1  .".•J.:.T'J  lb.,  10,857 

IK.  an-  added,  a  total  loss  of    13,429  II 

le   i"  r  annum   is  show  n.     This  figure, 
although  representing  a  large  percentag 

total  loss  i.f  cyanide  b\  evaporation  in 
tin-  slime  plant,  does  not  represent  the  total 
loss   from   1 1 1 i  —  cause.      Ii    will  serve  to  de- 

i  rail-  thai  tin-  Ins--  caused  b\  the  hydro- 

l\  sis  Ol  i-li1  sulill  ions,  and  t  In-  ' 

quenl  volatilisation  "l  the  ll('\   thus  t"i I 

is  a  very  important  factor  in  tin-  ecom  mj  "1 
the  cyanide  process,  and  one  which  it  guard- 
ed   against    should   bring   about    a    verj    con- 
siderable saving  in  the  cost   of  treatment. 
The    work    was    extended    to    the    lii| « 

i:    iln     sand    plant  .    and    alt  In  High    it    w  B8 

shown  thai  loss  l>>  evaporation  is  continu- 
ally taking  place,  it  was  found  impi  ssible  t-. 
ii  an\  reliable  figures  on  which  to  base 
a  calculation,  but  tin-  tests  made,  all  indi 
rati-d  thai  tin-  luss.  caused  b>  the  forma 
linn  and  volatilization  of  ETCy,  was  taking 
place  all  tin1! nigh  tin-  pi 

An   interesting   experiment,   showing   thai 

-t    In-    a    ci  insi  let  able    amout 

I \C\  ,  volved  ii- 'in  1 1"  -  sand  \  al . 

ducted   a-  fi  'II  'u  - : 

l  n    '  -and  treatment    vat,   when  the  firel 

lution    w  a-   about    •_'   ft .    heli i«    sut  face  i  t 

sand,  a  w  id.-  mouthed  -  a-  placed 

as    shl  -w  n     in    si  ,  i     j  |n 

-anil,  n  trap  botl  I'-  (hi   w  a-  attached,  which 

in  :  in  n  Ma-  at  i  ached  I 


TJ1E 

l(r)      <C> 


' 


J 


\ 


i-     ri  of  XaOH,  1  ew  drona 

■  I  Kl  solution,  and  tl-1  .-.-     \-\<  i    was  added, 
which    guve    the   solution    a    vellowish-green 
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tint .       I  v       aspirati  ir    boti  les    (v\  inehesters) 
wi  !•   attached  .'.ml  arranged  s. >  that  air  could 
be  drawn  t >•■  nn  (a)  t  Im  >ugb  1 1'    and  (c  .      V.fter 
10  v  inehesters  of  air  bad  been  draw  n 
through  in  this  wax   tbe    Vgl   was  dissolved, 
■  HCx  forming  NaC\  in  the  bottle  (e). 
This  test    i-  onh   qualitative,  as  there  is  qo 
between    it    and   actual    work,    but     it 
shoxx     thai     LTC\     is    evolved    in 
-  irable  quanl  it  ies  in  a  given  time. 
The  results  of  these  preliminary   tests  in- 
dicating  such   si  considerable   loss,  the  next 
was  to  demonstrate,  that  if  tliis  loss  was 
dui    t"  the  reaction  claimed,  that  it  could  be 
uted  In    tin-   "  ( 'I  «ed  '    s\  stem. 
Tliis  work  was  earned  'tut    in  a  small  de- 
ng    plant,   similar  to  the  one   pre- 
viously   mentioned.      It    was   made   of  steel, 
and  was  capable  of  treating  slightlx    over  a 
nd  or  about   000  1!,.   of  slime  at  a 
nd  so  arranged  that    the  win  ile  <-\  cle 
reatmenl    ci  iinmi  >n    to   t  lie   c\  anide   pro- 
cess could  be  carried  out  therein  in  the  same 
ner  as   in  large  scale   prael  ice.      It   was 
ted  on   a   convenienl    site    for    charging, 
and  bad  ci  inneel  a  ms  lii  ted,  si  i  t  lia'1  the  act  ual 
liquors  used  in  large  scale  work  could  be  run 
into  this  plant  when  required.    The  measure- 
in  nts  of  all  liquor  run  into,  i  r  oul   of,  tliis 
nstration    plant    were    all    checked    by 
the   cyanide   staff   of   the   mine,    and   check 
pies  of  all  solutions  taken  by    them  for 
independi  nt   test . 

Tii.-  fi  ill  iv  in.'  expei  iments  gi\  e  t  he  de- 
tails of  the  work  done  in  connection  with 
the  sands,  and  are  given  in  the  order  in 
which  they  were  carried  oul  (see  table  on 
>age) : — 
"  A  "  Tesi .  t  (pen  sy  si  em  (pi  esenl 
m.  Hi,  id 

'       Test.— Closed 


■'  I:  ■' 
Tl„-  ■ 


two   tests    yen 
'.■   ml  manner  :  ''  A  "  i 
treatment    te 
n   ■'  A  "   except    thai 


-trill. 


.  inducted 


i  oexx 


n    the 
is  an  open  .  ir  i  irdin- 
st ;  "  B  ",  exact!.'' 
the   vats   were  all 
i    in    before   starting    the   test.        The 
,.i    w.is  i     foil  ax   tii"  i  irdinai 
mi  ni  as  applied  to  the  -and  plant  i  n  Village 

J  •  •■<  p,    and    \\  as    as    fi  illi  i\l  s  : 

percolating    vat     was    charged    with 
iken  from  one  i  if  the  sand  t  real  men! 
i .  d    from    t  be    sand   collect*  >rs. 
ut  (A  liquor)  strong  cy  anide  solution, 
n  nit, .  the  sump  and  measured.     Sana- 
pies  being  taken   whilsl    running   in.       This 
liquor  was  then  pumped  on  to  the  sand  and 
allowed  to  drain  slowly  into  the  empty  sump, 
same   rate   as   in    large    scale    work. 


When  drained  dry  the  same  solution  was 
pumped  back  on  sand  and  th.'  draining  re- 
peated. This  in  turn  was  again  pumped 
lii.  i  .in  sand  and  drained  as  before.  It  was 
then  measured  and  sampled  and  afterwards 
discharged.  The  object  of  these  repumpings 
was  Cor  these  two  washes  to  take  the  place 
of  the  "  B  "  liquor  as  used  in  large  scale 
practice.  Sufficient  "C"  liquot  as  used  in 
the  sand  plant  to  supply  four  '  C  "  washes 
was  then  run  into  sump.  This  was  measured 
and  sampled  and  then  pumped  into  the  reser- 
voir, and  added  to  the  sand  in  four  separate 
washes,  the  rate  of  washing  and  draining 
following  as  closely  as  possible  the  times  as 
occupied  in  large  scale  work  .  After  all  the 
'*  ('  "  liquor  had  run  through  the  sand  it  was 
measured  and  sampled  and  the  sand  dis- 
charged. 

In  the  following  three  test.  :  C,   "  Closed 
System"  :  D,  Open  System  (present  method) 
and  E,  "Closed  System",    the    procedure- 
was  the  same  as  in  the  two  previous  tests. 
excepl   t  hat  t  he  "  A  "  liquor  run  inti  i  sump 
w  as  pumped  mi    to   sand,    and    then    "  1 1 
liquor,  sufficient  for  two  washes,  was  rim  in- 
to   the     empty      sump,     and     measured,     and 
pumped  to  ivseivi  iir  ready  for  applying  to  thi 
sand  as  washes  instead  of    circulating    the 
spent    "A"    liquor   for   this    purpose    as    in 
fi  irmer  tests      The   "  A  "  and  "  1 1  "  liquor 
drainings  were  collected  together,  measured, 
sampled,  and  then  discharged,  and  the  "  C 
liquor  run  In  as  before. 

From    the    tabulated   results,    if   the    con- 
sumptions of  cy  anide  obtained  in  the  "Open" 
and   "Closed"   systems  are  averaged,   the 
following  mean  figures  are  obtained. — 
Average  Consumption  of  Cyanide. 

i  !yanide  KCy.         Per  ton. 

t  (pen   Sy  stem     LOO  0-6375   lb 

•'  Closed  "  System  ...      LOO  0-4283  lb 

Open   System     130  0'  190     lb. 

■    Closed  "  System  ...     130  0329     lb. 

This  show s  a  difference  i A 

0-2092  lb.  per  ton  LOO      KCv,  or  33 
0-1610  IK.  p.r  ton  L30      KCy,  or  33 

in    ta\  .  .111"   of   the    "  l  'li  .'-e.l    "    S;  stem    per   t(  '11 

,  if  sand    1  rented 

It  will  be  iii  it  ed  i  bal  the  cy  anide  < sump- 
tion shown  by  these  tests  is  higher  than  is 
obtained  in  actual  large  scale  practice  This 
i-  a  point  onh  to  be  expected,  as  the  chances 
and   ,  ippi  .1 1  unit  ies   fi  ir  dec.  impost!  ion  li\    the 

format  ion  of  insoluble  cyanides  are  %  en  i b 

greater  than  obtain  in  large  scale  work. 
The  plant  used  was  not  protected  by  any 
cyanide  proof  palm,  and  tho  surface  of  iron 
exj  o  ed  to  it  -  act  ii  m  w  as  \  pry   much  greater 


/     /■•         J:       ■  ■ 


Si  uuaei    01   Sand 


[nchea  A  li<|U"r  added 
Pounds  liquor  added 

\  1  i-  j  U'  >r 
i  lyanide  in  A  liquor 
inches  I!  1  i •  j ■  i < > i-  added 
Pounds  I!  liquor  adde< 
Test  of  I'  liquor 
i  lyanide  in  I!  liquor 
I  ncbes  ( '  liquor  added 
Pounds  ' '  1  i  •  j  1 1  <  >  i-  added 
IVsi  of  < '  liquor 
( lyanide  in  ( '  liquor 
[nches  1st  solution  recovered... 

I  Bt  solution  recovered 
Pest  ol  1  si  solution... 
<  lyanide  in  1st  solution 
[nchea  2nd  solution  recovered... 
Pounds  2nd  solution  recovered 
IV>t  of  2nd  solution 
•  lyanide  i  >  •  2nd  solution 
Total  cyanide  added 
Tcitnl  cyanide  n  eovi  r>  d 
I  difference     cyanide  consumed 
I  try  weight  •  >('  charge 

Oyanide suraedperton  ion     KCy, 

■  lyanide  consumed  per  ton  130     KCy, 


nil 

3 1 .', 

2,083 

0012 

5-250 

7  J 

196 

0062 

0-307 
30jj 

0029 
0-582 
I  708 
u  889 
0  -in 
2,4  IT 
0-669 
0-51  I 


2,067 
0-012 
0-248 

562 
0048 

0  269 

3 1  .'. 

M  038 
ii  791 

1  -566 
1-060 
0-506 
2,404 
0-420 
0-322 


10$ 
711 
0-201 
1-429 

15- 
1.050 
0041 
0-43(1 

2, 1 1  ii  ' 
l>01  15 
0-241 

1,534 

• 
1-257 
3IJ 
2,  hi;  7 
0-0175 
0-361 
2100 
I  618 
,,  i82 
2,175 
0443 
0  340 


Hi; 
711 
0-199 
111  I'.i 

16 

1,058 

0-042 

II  1443 

2,100 
001  15 
0-241  •"> 

21J 
1,405 
0  084 

32| 

2,141 
0013 

2-1007 
1-4585 
0-6*12 
2,1  18 
.1  606 
0-466 


10 
661-35 
0-210 
1-388 

16 
1,058 
0031 

•"•  1 ; 
2  108 
0-010 

0-21 : 

24  J 
1,595 
.1  075 
I  1962 

00135 
0-281 
1-927 
1  177 
ii  150 
2, 1  31 ' 
0-422 
0-324 


in  propoi  i  ion      I  i .  -  i  u  as  continu- 

all;.  taking  place,  and  it  was  observed  thai 
Prussian  blue  w  as  formed  t  hereon,  1 1 
pai  i H  nlaih  noticeable  ivben  Hie  vats  were 
mptied  In  I  lie  ease  ■  I  u  large  planl .  such 
.i-  I  In  Village  l)eep,  tvbicli  I  ;iv  been  in  cver^ 
du\    ii-'  derabli     i  ime,    i  his    luss 

iinv  extent,  as  the 
interior  of  the  vats  becomes  coated  with  a 
hi  'l  deposit .  »  Inch  bi  prevenl  ing  ci  intact 
in1!  \\ '  i  ii  i  be  ii  on  and  the  <■  nnide  has  a  ten- 
ilciii-\  t 
si  iiirce. 

'Tin  i hiiirqi  Villagi 

Deep  i •>  anidi    planl   is  somew  hal   1 1\ 
lb    180     KC\  pi  i  i  in,  .,i  0-890  lb.  100     i\>  ; 
Ii  these  figures  are  used  an  n  pri  senting  the 
ii-i  ual  condil  ions,   and   i  he   "CI       d 
tern  ci  msumpl  i  >n  reduci  'I  b>   i  lie  dil 
between    these    actual    conditions    and    the 
actuul  consumption  as  shown  for  tl 
System  1>\   these  tr-i>      (Th<    difference  re- 
presenting •  xcess  coustiniption  due  to  small 

seale  plant),  il mnai  it  \-    (igures  will  be 

,-  follows 


\\i  I  age  <  '"iisimi|it  ion  >>t  i  'i  nnide. 

t  '\  anide  K(  v  Pei  tun. 

hi    In"  0-3» 

■    Closed      System  100  0*18 

i  (pen   Si  »tem  130  (I  30< 

■      sed      System  ...      130  013 

These  figures  thus  show  u  saving  in  i 
■  i   \>\  ill.'  pi 
t  Ii,'    '  (Hosed  "  s-  stem  i  A 

0-2092  lb.  per  ton  100      KC\ .  ur  ~>i 
ii-  Kiln  lb    |"  i  ton  130      Ki  :'v,  oi  .".I 
This  saving  of  02092  lb     100      lu 

nsiderable  figure  when  multiplied     ^ 
the    nun 
month,   and  it    makes  no  allow 

vi  liicli  can  !■  •  reci  \  cred    w  I 

gases   spelled  fn  mi  il ■••  plant  at  I 

i  il   i  uiming  no  I  be  \  ai  ii  ms  c\  anide  si 

■ 
was    "ii    account    <>l     ii     being     foui 
the    pressure    created    In     I  be  rum 
of,      say,      a      solution      t<i      the      leaching 
vat,     was     too    slight     :• 

forced    over    into    the     regenerating 
I-  provided.     The  onl-i    time  this  'lid 
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occur  w  as  in  funning  in  liquor  into  the  emptj 
sump,  and  as  tins  was  mainly  air,  there  was 
onlj  a  trace  of  cyanide  recovered,  too  small 
to  I"  taken  into  account.  Tins  would  not  in' 
t  he  case  in  large  scale  pracl  ice,  w  here  the 
sum | is  arc  continually  in  use  ami  where  large 
volumes  of  liquor  are  used.  This  figure  w  i  mid 
amount  to  quite  an  appreciable  quantitj  per 
month.  Further,  in  this  series  of  tests  a 
valvi  had  to  be  <  ipened  in  i  he  ci  v\  er  when- 
ever a  measurement  of  liquor  had  to  be 
made,  thus  breaking  the  circuit  and  releas- 
ing an\  pressure  in  the  covered  vats.  The 
main  figures  only  are  given,  and  do  not  show 

the  a 'mi  of  testing  and  checking  of  which 

t  hese  results  are  i  he  i  iut  c<  me. 

One  verj  interesting  and  significant  figure 
was  noted  which  lias  a  very  important  bear- 
ing on  the  effectiveness    of    the    "Closed 
sysfcen       The  liquors  in  use  were  continually 
being  tested  at   the  various    stages    of    the 

ill  .it  the  sands.  Jn  tlic  Open  sys- 
tem it  was  observed  thai  the  "C"  liquor 
lost  strength  right  up  to  the  finish  of  the 
treatment,  the  last  washes  losing  0'00175 
and  0'003  respectively.  In  the  "  Closed  " 
system,  however,  ii  was  observed  that  as 
the  "('"'  liquor  was  applied  no  hiss  was 
apparent  in  the  liquor,  as  it  came  through 
the  sand  at  the  same  strength  at  which  ii 
was  applied,  showing  that  the  ore  and  plant 
had  taken  up  all  the  cyanide  they  required, 
and  owing  tu  the  covers,  the  hiss  was  gradu- 
ally stopped,  these  last  two  washes  simply 
acting    as    a    wash    for    soluble    gold,    without 

mix  decomposition. 

Th,  saving  a-  indicated  by  the  foregoing 
tests  which  could  he  effected  by  the  intro- 
duction it  the  "  Closed  "  system  at  the  Vill- 
age Deep,  is  shown  and  admitted  to  lie  be- 
i  n  sen  .vi  and  60  of  i  he  total  amount  of 
cyanide  used  cm  that  mine,  and  if  this  is 
based  on  the  03  lb.  per  ton  consumption 
previously  mentioned  it   would  mean  if  the 

price  of  cyanide  is  taken  at.  say  Is.  Id.  per 
ih.,   a   telal   annual   sa\  ing   on   a   tonnage  of 

50,000  tons  pei    nth,  equal  to   60,600,   oi 

2-64d.  p,r  Ih. 

A  fin  i  her  set  ies  i  ii  trials  were  cai  ried  i  iut 
to  determine  the  loss  of  cyanide  during  agita- 
tion with  air  in  Brown  vats,  and  I"  ascertain 
uh.n  saving  could  be  effected  it  protection 
was  given  h>  covering  in  these  vats.  It 
should  he  nuied,  however,  that  in  all  these 
tests  the  agitation  was  much  more  violent 
than  is  used  or  necessary  in  ordinary  large 
scale  .ork,  as  it  was  verj  difficult  to  regu 
late  i  he  SUpplj  of  air  nil  such  a  small  plant, 
from  the  compressed  air  main.     The  results 


ii  iw ever,   comparai ive,    ami    again  de- 

lopl  ne      Ol       I  I 

msiderable  sa\  - 


strate     that     by    the 

'  Clo    id  "  system   a    vei  \ 
mil;  '-an  lie  effect  ed 

\     tUimbei    ''I    trial-    Wei 

Ii  i     determine      I  he      pri  ip     I 

solul  ii  hi,  air  piessuii  ,  etc 

was  observed  that  with  excessive  agitation 

i he  ei aisumpt inn  iwreasi  I,  a  -  lot  example, 
i  Ii,,  following  iesi  will  -1  iiv  I  compared  with. 
!  h.    next   mi. en  lest 

Excessive    Agitation 
W  ater  added 
Slime  added,  30  buckets 
A  Solution  added      ... 

A  Snluti.ui  Te.-t  0-207      KCy 

Pulp  ratio     ... 

Total  weight  of  charge 

Weight  "I  water  present 

Calculated  test 

Test  at  start  of  agitation 

Test  after  17  hours  agitation 

Loss  per  charge 

.,     ,.     ton  (100      KCy;   ... 

, (130      KCy)  ... 

In   the   following    thn 


t'u  >t   can  ied  i  'in 

lime      ti. 

In   the-.' 


Open     Te- 

160  Ih. 
802  ., 

1  Id  .. 

0-24  lb. 
71-48 

I, .(Ts  II 

985 
0-02438 
0-021 

ii  iui:,:, 

0-185811 
0  945    ., 
.     0-727    .. 
tests   tin 


yanii 
watei 


KCv 


:yanide 


an    was 


reduced     to    the     minimum     consistent     with 


efficient  agitation, 
regulated  thai  eac 
same  pressui  i 

Loss 

l:!u     £f!j 

per  ton  afl.ii 


mm 


I  h 
I!  h 
•j"   h 


(j 
224 

is" 

Saving 
Savins 


I      h 


unl 
cli    was 
air   in   i 

1 
Open. 

Hi. 
(Ill  1 
11-217 
0-217 
0-250 
0-256 
0-296 
0-33J 
0-410 
0-427 
0-677 


i  (pen  Systi 

N,..  ::. 
0-121 
0-184 
0-172 
d-211 
0-211 
0007 
0-226 
0329 
0-350 

(I-  lot 


th« 


air 


valve    so 


supplied    w  it 
eh  ease. 


Clewed. 

it.. 

0-048 
0-075 
0-084 
0-094 
0-O94 
0-1-21 
o-l  58 
0-158 


N,,.  -I. 
(I'll  I 

0-201 
0-177 
0-228 
0-218 
0-222 
0-268 
0-347 
0-345 
ii-  I  is 


1  1,,-,. 
Ih. 
u-11.7  1 
0-062 
0-080 
0-080 
0-088 
0-12.-, 
0-125 
o-l  II 

(i- 101 

0-332 
0-494 


0-1175 
0-1925 
0-1745 
1,  2195 
0-2145 
0-2245 
0-2470 
0-3380 
0-3475 
0-4510 


Tin  Journal  ../  Tin  Chemical,  Metallurgical  and  Mining  Society  •■!  South  Africa.        Sept.  191" 


Savin"  pei  toi 
KCy  afu 
5     min. 

.;."      min. 

1  hr. 

2  lir. 


I  r. 


No.  •;. 
0-093 
0-142 
0-133 
0-162 
0-162 
0-175 
0-173 
0-252 
0*269 
0-341) 


So.  i 
0-087 
i  (■  l :,.-, 
0137 
0-176 
0-168 
0-17] 
0-206 

0-345 


I  I!  |i  ii  i 
1  is.", 
L350 
L690 
L650 
1730 
L895 
2590 
207  i 
:,l  ru 


Summa-  -,  Testf 


VVatei  added      ... 
Slime  addetl 
\  Suliil  ion  added 

\  Tesl  KCy 

i  added 

Pulp  Itatio  water 


i  2  :; 

Open      Closed.    Cloned. 


Hi. 
IT" 
993 
loo 
percent. 

ii  202 
lb. 

0-333 

[Ml     «-<•  |l  I  , 

71-25 

IK. 
1,628 


Total  weight  of  charge 

W.'i^lii  hi  water  present      1, 160 

percent 

ed   Peal   Kl  \  0*0287 

TVs'     .".  min.  after  start      U-025 


35 


1     hr. 

I      .. 


22     ., 


i...--  pei  ton  11)0     KCj 

■  i  nun. 


35    .. 

I    hi. 

r   ., 


0-023 

n  023 
c  1 1  (22 
ii  022 
0-021 
0020 
0  018 
0-0175 
noil 


0-043 

n  urn, 
0  066 


ii  125 
0-130 

ii  206 


282 
333 
333 

:iv. 
4:ti 
534 
655 

SMI 


III. 

4TH 
1,051 

165 
per  cent 
ii  189 

Hi. 
0-311 
percent . 
70-00 

II. 
1,686 
1,180 
percent. 
0  0263 
0-025 
0  02425 
ii  024 
0-02375 
0-O237£ 
0-023 
0-022 
0  022 
n  022 
0  01725 


1-016 
1-025 
i  02S 
1-031 
1-031 


II.. 

164 
1,064 

182 
per  cent , 
ii  166 

lb. 
ii  -302 
per  cent. 
To  -no 

II.. 
1,710 
1,197 
per  cent. 
0-0252 
0-02375 
0  0235 
0-023 
0023 
0 -02275 
0-02175 
0  02175 
o-o-.' i -jr. 
.i  02075 
0-016 
0-0115 


n  or,:; 
1 1  mis 
0-110 
0-122 
0-422 
0-168 
0-205 


205 
205 

i.i, 


nils 
1-021 
1027 
i  027 
i  030 
1-042 
1-042 

i  04s 

054 

111 
165 


1-070 

I  OS  I 


1ST 
-210 


< 'yanide  recovered 
per  charge  aft<  i 
0     lir. 
224   lir. 

is      lir. 

-  ered 

15     l,r. 


In    tl  was    found    possible    to 

work  the  regenerators,  and  with  the  pressun 
of  air  regulated  to  suit  ;!  imitation 

tin  air  and  gas  evolved  during  the  trials  could 
bubble    tlu-i  mgli    tin  rati  n's    t-i  ml  inu- 

i  lllsl.V  . 

\~  tin  little  li'i1"  >'  >"  allow   of 

as  in  ni\  samples  being  taken  as  in  the  case 
<if  the  cyanide  liquor  samples,  the  re- 
ly tested  at  the  «-ii<l  of 
6  and  "J  I  hours  in  Nos.  '■'•  and  I  tests,  and 
18  hours  in  Xo.   I,  and  they  an   as  follows:— 

Uec-oven  ol  Cyanide  n    Regenerators. 

N.i    3.  No.  4. 

IK.  II.. 

0-00588 
00192  0-01924 

0-047 

•r  urn  100      Ki 
0-0256  6-0229 

•j-2.1.   hr.  0-075B  0*0750 

In-.  0-1832 

i  !\  nnide  reci  vered  per  t<  m  13(1      K('\ 

0-0176 
0-0577 

18"   In  01409 

To  ascertain   whal    the   "Closed"  system 

mplished  in  these  -linn--  tests,  tin 

ab  \'     figures    must    In-   deducted    from    tin- 

losses  previously  given,  and  the  saving  thua 

sin ,u  ii  is  pn .port i, inatelv  greater. 

Losses  "t  Cyanide  in  Agitation  Tests. 
Allowance     being      Open         Closed  Closed 

made  for  recovery.      No.  2.         No.  3  N"    i. 

I...--  pei  charge  after      II,.  lb,  lb. 

G     In  0-130 

•_'•_"    l.r. 
I,r. 
,i  r  ton  1""     K< 
f,     I,,-.  0-555 

•_'•_".  In-.  0*880 

Is"  |,r. 
Loss  per  ton   180      M 
6     In-.  0-427 

•J-_".   In-.  0-677 

is*   hr. 


nvered  per  ton   13(1 
In-.  0-0197 

In-.  0-0583 


0-0455 

004812 

0-09176 

0118 

01794 

ii  1871 

0-3502 

0  357 

i.  1598 

hi  184 

0-2697 

0-2748 

0-8581 

Saving  Shown  b\    "Cli 

( (pi  ii  System. 

Allowance     being 

made  for  recoverj      No.  8.  No.  4         Ai 

Saving  per  ton  100      Kl 

ii,  ii,. 

6     hr.  0-8756  0-3079 

22 1    In  0-5295  0-528 

[80      K  < '  \ 

i,     In  0-2887  0-2836 

22!    In-.  ii-  l"T::  0'  1027 


,ver 


It.. 
ii  :;717.-. 
0  52625 

0-28615 
0-405 


epl 
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The  foregoing  work  having  been  com- 
pleted the  next  step  was  to  demonstrate  on 
;i  larger  scale,  and  it  was  arranged  thai  the 
test    should   be   earned   out   at   the   Modder 

'  B"  Mine.  On  the  score  i  t  ec<  nomj  it  was 
lecided  to  confine  the  trial  to  the  Brown 
Agitators,  and  for  tins  purpose  two  <  E  these 
\a!s  were  covered  in.  This  arrangement  as 
it  turned  out  was  unfortunate,  as  my  investi- 
gations showed  that  the  conditions  prevail- 
ing in  that  company's  plant  were  altogethei 
abnormal  when  compared  with  the  resl  I 
the  Rand.  This  was  due  entirely  to  the 
method  of  precipitation  in  use.  which  necessi- 
tated the  use  of  a  very  high  alkalinity  being 
kept  up  in  the  liquors.  When  1  say  unfortu- 
nate 1  mean  unfortunate  so  far  as  the  test 
was  able  to  demonstrate  an  actual  savins;  in 
practice,  but  the  results  arising  out  of  the 
investigations  only  go  further  to  prove  that 
"the  loss  by  hydrolysis  and  the  very  partial 
and  temporary  protection  afforded  bj  the 
use  of  caustic  alkali  are  twro  verj  important 
factors  in  large  scale  practice. 

The  first  thing  1  noted  on  going  over  to 
Modder  "B"  was  that  the  dailj  cyanide 
tests  'it'  the  charges  to  the  Browns  and  tin- 
tests  of  same  taken  just   prior  to  their  being 


The  Browns  were  tested  separately,  and, 
as  will  be  seen  from  the  following  table  of 
tests,  there  is  not  much  difference  befcweei 
the  ( (pen  and  "Closed"  Browns.     The  differ- 
ence is,  however,  in  tavom-  of  the  "I  Hosed 
system,  but  it  is  too  small  to  be  of  muel 
practical    use.      This   small   difference    coul 
only  be  noted  by  using  two  or  three  times  the 
usual  volume  of  solution  for  each   tesl    and 
dn  iding  the  result   by  two  or  three  as  tl 
case   might   be.     This  explains  the  number 
of  decimal  places  to  which  these  tests  wei 
carried. 

Note.— The  closed   Browns  were 
tight,    and   it    was  found  difficult    with   tl  - 
arrangemi  nt  provided  to  pass  all  the  air  dis- 
placed through  the  solution  in  the  regenerati 
at    the    time    of    filling   the    Browns,    as    the 
pressure  at  that  stage  was  s  i  greal         Fur- 
ther, after  filling,  it  was  difficult,  owing  t. 
the   leakage   in   the   cover   and   the   varying 
pressure  of  air  to  keep  a  stream  of  an-  (it 
troduced  for  agitation  purposes)  from  thes 
\at>    constantly    passing    througb    the    re- 
generator.      Sufficient    air    was,     howevei 
pass   (1    through    to    test    whether    or    not    il 
would  he  of  any  advantage  to  have  regenera- 
tors installed,  with  the  result   as  stated. 


Losses  in  Brown  Tanks  al  Modder  ''B. 


(1)  Open. 

(•2)  Closed. 

(8)  (■]„>,>,! 

Start. 

Finish. 

Loss. 

Start. 

Finish. 

Loss. 

Suit. 

Finish. 

Loss. 

(101.-, 

0-0145 

0-0005 

0-01575 

0-015 

0-00075 

0017 

0017 

0-000 

0-017 

0-0155 

0-0015 

0017 

0016 

o-ooi 

0017 

0016 

o-ooi 

0018 

0-165 

0  0015 

o-ois 

00165 

00015 

0-0175 

001633 

0-00117 

0  01 9:5 

0-018 

0  0015 

0019 

001775 

000125 

0-ol9 

001775 

0  00125 

0017 

0-0155 

0-0015 

00185       001725 
Average 

000125 

00165     0016 
Average 

0-0005 

Average 

0-0013 

0  00115 

M 784 

discharged  to  the  stock  vats  showed  almost 
invariably  no  loss  of  cyanide.  By  using  a 
weaker  standard  solution  I  was,  however, 
able  to  get  a  closer  end-point,  and  found  thai 
there  was  invariably  a  small  loss  (about 
0*001%)  which  was  confirmed  in  the  works 
when  they  used  a  similar  strength  of  solu- 
tion. 

The  covers  being  dulj  finished  and  a  re- 
generator provided  the  plant  was  tested,  hut 
the  result  showed  only  a  trace  of  cyanide 
caught,  showing  that  very  little  11('\  wa- 
being  given  off,  and  that  the  loss  indicated  h\ 

the  forementioned  tests  was  not  due  primarily 
to  e\  aporat  ii  in  of  HCy. 


Note. — "Closed"  in  this  table  means  onh 
partially  closed,  as  there  were  boles  left  in 
the  cover  which  allowed  escape  of  air. 

The  small  loss  by  evaporation  of  HCy  had 
already  been  foreseen  in  my  preliminary 
examination  of  the  liquors  before  the  covers 
were  completed.  This  was  entirely  due  t 
the  vcr\  high  alkalinity  of  the  liquors  used. 
which,  taking  the  average  over  the  period 
included  in  the  foregoing  table  and  whicl 
is  about  the  ordinary  strengtb  registered 
alkali  in  terms  of  the  CaO  equal  to  0"0254 
The  si  n  ngth  of  the  cyanide  used   i  >ver  t  It 

Si period     averaged     0'01745     .        Wit  i 

liqu  irs  of  such  high  alkalinity,  hydrolysis  is 
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large  extent    pr<  vented   in  so  far 
iud   i         ervation  is  concerned, 
and  while  ihis  test  indicates  that   | 

ration  was 
limiti  mine   \\li;ii    the   .--<-i u;« ' 

urn.    tin    liquors  are 
.    would  be.      It  might  bi   ad' 

of  a  Brown  vat  \\  itb  its  constant 
instant  cha 

Mill 

nljle    t'i   tesl    the   "I 

i   pulp  having 

-.  nil  such  as 

must   be 
- 
n    the    alkali    i-    also    being    brought 
Mi       «  hich  is 
L'l  not  i  ccur   to 

:    like  the  same  extent   in  still  solu- 
tions,    -  pri  it  'ctive    act  ion 

depend   i  ntireh    on   diffusion, 
-.,  that   i'i    the  sui  'ill   li<|iii<l  the 

i    I lid    !•■ 

present  I   than    wil  h    the 

I    liquid  where 

is  bi  ir. u    .'.  nsl  mi  1}    brought    into 

n    the    surface,    the    onl}    possibli 

vheru    11113     1 1< ' *     can    1  scape         It 

should    also    be    noted    that    1 

1    was  onl}  us,  and 

is   mil}    under   treatment    For   24 

lioui  -  ai  1  lie  longest .      Further,  in  • 

quest  ion  "I  1  he  evaporat  ii  m  ..I  1  [Cy, 
mbered  that   the  evapora- 
entirel}    dependent    01 

the  cyanide  in  solution,  and 
t  hat  it  is  not  evaporated  in  the  same  sensi 
is  water  is  evaporated 

1        quest  ion   as   to   whethei    01    u<  .1    any 

in  vesti 

_• . 1 1 . ■ . I      I-  iisi  in  the  t  ransfer,  where  t  he  pulp 

from   the   slime   collectors   is   transferred    I" 

1 ..  cyanide  liquor  (alkali  be- 

i  at   this  stage   in  the  foi  m  of 

It    was    found    that    b}    calculating 

ni  ..1  c} am. I.    added,  and  allowing 

for  the  dilution  bj  the  water  conl 
the  pulp  as  transferred,  that  the  calculated 
should  be  in  the  Browne 
it  the  commencement  ol  the  agitation, 
.  out  the  same  as  that  found  by 
iriiial  test,  show  in;.'  that  there  was  no  loss 
•  .I   cyanide  at    this  Further,   after 

itni.nt  in  the  Brown  \ais  v. 
pleted   and   the   pulp   had 
to  the  stock  vat,  and  the   Butters  filter,  it 
iund    thai    the    liquor   dn  wn 


Butter's  leaves  From  litis  pulp,  tested  the 
same  as  the  works  test  at  the  end  of  the 
agitation  in  the   Brown  vats. 

rther   satisf}    myseli   on    this   ques- 
tion ol  the  alkalinit}   of  the  solution  in 
1   took   samples   From  all  the  cyanide  liquor 
_•■    vats,   with   iln    following  results 

V.     I     0-02241  No.     ii     002576 

No.  •-!     0-0218.J  No      7     0-0 

No.   ::     0-02128  No      8     0-03248 

V.     1     0-02700  \        fl     0  04648 

V.    5     0-02241  N  ,     10     n 

No. II     0-01588      1     'I 
It    will    be   apparent    from    the    foi 
table    that    11    ver}     large    innount    of    alkali 
(lime)  nnisi   I..-  us.  .1  to  keep  up  this  stand- 
ard  <>l    alkalinity.     Tl  <l    bj    the 
us,    of    the    Merrill    zinc    dust    pri 
pr<  icess,   w  Inch    is  used   For  the   ri 
tla    gold         In  onl  man   extractor  box  1 
tice  the   use  ..I  alkali  to  such  an  extent   is 
neither  expedient  1101   1 

advei  s.-l\   with  the  pn  ■  •  tin 

gold   ni  the  same  manner  as  the  want  of  it 
in  the  Merrill  pri  icess.     This  is  quite  a 
diffei  eut  pro]  t  he  Village  Deep  one, 

where    extractor    boxes    are    in    use,    and    it 
was    unfortunate    that    out    of   the    ">t>  odd 
mine.-   oil    the    Hand    while   ordinary   extrac- 
tor   box     practice    prevails    the    first 
scale    test    of    ti'  system   should 

have   been   mad'-  on   one  of  the   two  plants 
.  Model   ■        1 1       and     Brakpan)    where  such 
nahle  conditions  exist. 
\t   first   sight   it   would  look  as  il  this  loss 
b}    hydrolysis    was    not    a    practical    point. 
and  that   an}   step  (..wards  the  covering  in 
ol  plant   would  be  quite  unnecessary,  bul    F 
think    I   can  show    that   even  with  the  pro- 
irdcd    l.\    1 11.    usr  ..I   such   highl} 

line   ln|iii  i  •    1  ini  t'   is   >t  ill   a    loss  on   i  : 

011       which       can       only       bl 

nt  .1    For   l.\    hyilrol}  -1-.   and    further, 
1  hat   the  apparent   adi ant  ige   in  using 
liquors   does   nol  practice 

,\    extent    in  so   far  as  ci  nsumpt  ion  of 
cyanide  is  concerned. 

At   the  time  these  tests  were   mad.'   1   w  K 
informed  that,  roughly  speaking, 

of    slime    and    about    Ii'-'"    I'm-    "I     sand    w.-h 

,     r   day,    which    amount-;    to    12 
Ions    treated    per    month,    and    lli.it    tin 

sumption   <>f  cyanide    for  this   tonnage   was 
ich  containing  22 1   11. 
130    .   cyanide,  or  1  qual   to  03691b.    100 
Kt !}  per  ti m  on  t he  total  t< mnage. 

\-   I   have  already    shown,  the  consump- 
tion ol  cyanide  on  the  slime  ■  nl}   amounts 
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ii i  about    O'OOl     .    i > 1 1 1    i"  allow    for  error   I 

0  002  The    u.  n 

the  agital  i<  m  <  if  l  he  slime  per  daj    is 

iif>)D    \ in i.i i .1  \    1. 100  tons,      This   figure  was 

found  by  averaging  the  dailj    specific  gravi- 

made,    measurii 

_       t :  I     the    -!..:!> 

i  aldei  it  I  Slime  Tables.  The  eon 
Bumption  thus  works  ml  to  0"0j>5 
t- .n  of  slum  treated,  i ir,  saj  .  I l"l 131  lb.  per 
the  total  i'  mnage  Thi  state  of  the 
-  it  is  discharged  to  the 
waste  dump  Has  investigated,  .is  with 
liquors     containing      so     much      pi 

wasti     liquors    oi    such    si    plant 
must  run  \er\   much  highei   in  cyanide  than 
is  usually    found    in  ordinarj    practice   else- 
It    was   impossible  to  get    si    propel 
sample  <  !  the  slim.-  pulp,  us  it  is  blown  off 
the    Butters    Filter    into   the 
with     cyanide    solution,    and    dis- 
chargee]   to   the   dam,    hul    the   moisture  of 
the  pulp  as   it    is  discharged  maj    be   ta  ken 
at  35  '  .       The  st  rength  of  the  solut  ion  used 
am!    blow  ing    t  hem    off 
d  over  26  days,  and  worked  out 
at     0-026<J        KCy.     This    shows    a    loss   of 
to  the  dam  ot  5,238  lb.    130      K('\ 
mth,  or  0-2837  lb.   pei    ton  of  slime, 
equal    to    0"1598    lb.    per    ton  on  the  total 

tonnagi        \    sample   ol    sand    g g   to   the 

dump    was   taken,    the   moisture   estimated, 
and  the  cyanide   in   same  determined.        It 

13        moisture,     testing     0"0282 
KCy,   which   equals  a   loss  to  the  dump  of 
1,213  II-     130      K<\   per  month,  oi  naisi  lb 
per  tun   oi    sand,   equal    to  0*037   lb     100 
K<'\    per  ton  on   the  total  tonnage: 

Working  out  the  consumption  per  ton  on 
total  tonnage  from  the  above  data,  the  fol- 
i  iu  in-    i-    the    result  :  — 

lb.  pel    Mm 
I    I  Consumption    bj    slime    dur- 
ing   treatment    based   on    loss 
in   strength   of  cyanide   solu- 

used  at  0-002     KCy  ...        0-031 

-       Ditto,   ditto   by   sand   I  in   same 

basis " 0-024 

3.  i  i  lyanide    in    slime   discharged 

to  dam  0-1598 

'lif  lyanide    in    sand    discha  e    d 

to  waste  dump    0*037 

Total  0-2578 

This  consumption  ol  0-2518  lb.  per  ton,  de- 
ducted from  0-369  lb.  (the  total  consumption] 
leaves  (ii  1 7-2  III.  per  ton  to  I"-  accounted 
for;  equal  to  3,843  lb.  L30  KCy  per 
This  cannot  be  put  down  to  any 
loss   iii   strength   caused    by   the   treatment 


which  has  been  allowed  for,  i!  is  based  on 
the  slime  consumption,  and  a  -o;  liberal 
margin  allowed,  viz.,  double  the  less  found 
It  can  therefore  be  only  due  to  the  hydro 
hsis  ot  the  solutions  in  use.  as  it  has 
already  been  demonstrated  that  this  is  a 
very  potent  factoi  i  ffeel  ing  the  loss  of 
cyanide   in   solution- 

li  h  ill  thus  be  seen  that  when  taking  the 
consumption  on  this  plant,  and  making 
allowance  for  the  large  amount  ol  alkal 
which  has  to  be  kept  up  in  these  liquors, 
can  I"  \  ery  little,  it  any,  saving 
effected  in  so  far  as  actual  working  costs 
are  concerned.  Further,  it  will  be  o  n 
hat  the  above  figure  ol  <»■  1 172  foi 
loss  li\  hydrolysis  is  a  very  moderate  esti- 
mate, 1st,  when  the  fact  that  there  is  a 
considerable  quantity  of  cyanide  brought 
back  into  circuit  from  the  slime  dam, 
which  ought  to  be  deducted  from  the  figuri  s 
given  as  being  lost  in  discharge,  and  which, 

when    allowed    for,    would    increase    the    loss 

due  to  hydrolysis  in  proportion;  '2nd,  when 
it  is  noted  that  no  allowance  has  been 
made  for  the  ordinarj  evaporation  oi  the 
solutions  which  takes  places  throughout  the 
year. 

This  completes  the  investigations  so  far, 
and  the  results  1  think  more  than  warrant. 
the  necessity  for  a  remedy  such  as  the 
"Closed"  system  being  applied.  The 
extent  of  this  loss  to  the  gold  mining  indus- 
try, where  the  cyanide  process  is  in  use. 
cannot  be  accurately  determined,  but  its 
ude  may  be  gauged  bj  considering 
the  following  figures  applying  to  the  Hand 
alone.  The  tonnage  amounts  in  round 
numbers  to  some  27,000,000  tons  cyanided 
per  annum,  and  if  the  cyanide  consump- 
tion is  averaged  at  the  very  moderaate  esti- 
mate ol  0300  lb:  ].".(>"  KCy,  a  saving  of 
30  of  this  amount  would  mean  a  total  of 
1,250  tons  ot  a  value  of  £162,000  pi  - 
annum  (e\ 8 aide  at  II  per  Hi).  Or  if  50  ' 
is  taken  as  the  amount  which  could  be 
saved,  it  would  mean  -2,02.")  tons  of  cyanide. 
or  £270,000  per  annum.  These  are  very  big 
figures,  but  in  my  opinion  they  show  con 
clusively  the  enormous  saving  which  can 
be  effected  by  the  introduction  of  the 
"Closed  System  for  the  Treatment  of  Ores 
by  Cyanide." 

The  President:  In  proposing  a  vote  of 
thanks  to  the  author  for  his  paper.  I  lie  re- 
marks that  apply  to  Mr.  White's  paper 
apply  also  to  his.      Both  these  papers  should 

give  much   food  for  thought  amongst   cyan 


11,.  Journal  of  Tin  Chemical,  ilitaliunjical  and  Mining  Society  o)  s,,„//,  Ajrica         Se| 


ide  men,  and  although  we  may  nol   all  be 
able   to  carry   ouj    experiments   in   the   way 
these  have  been  done,  I  have  no  doubl 
chemical   members  ol  our  Society    will   see 
into    the    matter.      A  <>ur 

cyanide  members  '1"  nol  believe  in  a  high 
protective  alkali;  and  I  think  it  is  their 
,|ni\  i<.  come  along  and  "t •  - 1 1  us  whv  they 
do  not. 

Mr.  C.  Toombs  (Membei  of  Council): 
\  weak  point  in  these  papers,  and  one  which 
i  ,i  fco  some  a  infusion  "i  ideas,  lias 
occurred  to  me  whilst  listening  t"  them 
read,  and  thai  is  I  ba1  I  be  Bami  cyan- 
ide units  have  not  been  kept  to  throug 
— in  one  paper  we  have  units  of  sodium 
cyanide,  and  in  the  other  units  of  potassium 
cyanide.  The  same  remark  applies  to  pro- 
tective alkali  unit-,  caustic  soda  being  given 
in  dii.-  place  and  calcium  oxide  in  another. 
II  it  i-  poss  ible,  I  think  this  should  be 
altered   before  publishing. 

Mr.  H.  A.  White  I  ic<  Pr<  sideni 
I  certainlj  sympathise  with  Mi-.  Toombs 
.  iver  i  he  appeal  unci  ol  a  infusi<  >ri  in  t  hese 
papers  caused  bj  referring  results  to  cyan- 
ide nl  sodium  iii  some  cases  and  in  others 
t< .  r\ .mi, |,-  1 1|  pi itassium.      \  ■  own 

paper  is  couci  rned,  the  testing  of  all  works 
solutions  i-  reported   in  terms  <>t  potassium 
-alt  tn  enable  comparisons  t<>  be  made  with 
tin-    figures    derived     in    ordinary     pra 
here.       Iii    the    same    waj  .the    figures    for 
consumption  oi  cyanide  are  given   in  terms 
..I    the   sodium   salt    (taken   as    129       hi  S 
is   that    is  the  salt    generallj    used   and 
Figures   for  which  are  most    familiar  in  that 
connection. 

1 1        m<  ire  or  less  a  coincidence  that  w  e 
two     papers    covering     verj     similar 

und    i -  id    at    meeting,   and    it    must 

be  made  clear  t  hal   thej   an  >  >ms 

t  n-  to  er,  nor  are  they  intendi 

In-    complementing      thej     are    quite     ind 
pendent . 

It    is  ill    great    I fit    to   tin-   s,  iciety    t" 

[r.  ]  b  e>  periments  and  ideas  so 

clearly   put    before   us,   and  -  are 

due  to  him  for  so  freeh  giving  us  the  results 
nl  sn  much  work  and  so  much  thought.  He 
has  established  a  ■prima  larie  case  in  favour 
nl  covering  in  our  \ats  and  working  appara- 
tus, and  his  work  deserves,  and  I  hope  will 
receive,  a  thorough  and  critical  examina- 
t  ion.     I  intend  t<>  confine  n  prin- 

cipally tn  a  discussion  ol  the  results  and 
n|iiiii<ins  expressed,  leaving  on  one  sidi 

t    and    practicability  ol   the 


uecessan     upparatut — Ids    paper     i 
give    sufficient     detail    on    these     import 
matters  on  which  to  base  useful  eritieis- 

Generally,    the    facts  so   far  pn  - 
not    warrant    the  opinion   thai    Mr     Leslie's 

pr iss   i-   bound   to   bi    succ — tin,    no 

the  other  hand,  that   there  is  no  chain 
it .     Beside  the  quest  ion  i  it  capita  I 
p<  issibilitj  nee  with  exti 

-  bsence   i  l    free   air  sm  faces    h  it  I 
t  linicd  use  i  'I   i  he  same  si  ilut  ii  ms,  musl 

bi    i sidered.      Vs  will  be  l  I,   in 

the   earlj    days  ol   tin-   process  tin 

sumps    were    frequently   partlx     or    entirely 

I    in,   and   t  lie  words   "   foul   s,  ill 

are   frequently   met    with    in  our  earh    Pro- 
ceedings.     \t  the  present  time  all  our  solu- 
tion  sumps  are   fully   exposed   in   tin 
air  and   sunshine   and   that    ugly   expn  - 
is  heard   no  more.     There  is  now  no  doubt 
that  oxygen   is  an   essential   to  the  con 
working  ol   the  cyanide  process;  an  appre- 
ciate H  LCt    rails,, |    1  he   COX  its    t< 

removed   I  ri  im  si  Jul  ion  sumps,  and 
poBal   made   bj    Mr.    Leslie  has  tin  i 
certain    ami  mnl    i  ii    reasi  ma  hh     pivjudii 
overcome. 

The  only  decompi  cyanide  solu- 

idered  bj    Mi     I .•  slii    is  tin 
hydrolysis  to  hydrocyanic  acid  and  alkaline 
hydra  ignores  the  probably  more 

important  action  of  carbon  dioxide  and  the 
known   hydrolytic  decompositions   involving 
the    production    oi    ammonium    format 
w  it  h    thi    aid   oi    oxj  gen  >   ammonium    car- 

The  exposure  tests  made  with  pure  syn- 
thetic   solutions    ignore    the    effect    ol 
presence   of   zinc,    as    was    pointed    out   by 
Virgdi    (C.M.M.S.,  Vol  IV.,   p.   G33,   ■  I 

-,.   long   ago  as    Vugusl .    1903      I  >,  duel  i"nj 
made   in, in   tests  nl   this  kind   require 
lul  semi  iny,  and  unless  working  condil 

nearly  approximated  as  possible,  will 
lead  to  em m is  a mclusii ins.  The  alkal- 
inity    found    by    Mr.    Leslie    to    c ispond 

with    loss   oi    Hi    \    gas,  and   tacitly   assumed 

tn    be    alkaline    hydrate    requires    e 

planation,  under  the  conditions,  unlesi 
error  •  >t  using  mel  hyl  i  irange  as  the  ii 

tor   was   made. 

naturally  leads  to  the  curious  *  pin  - 
ion  expressed  that  alkaline  protection  is  in 
practice    useless,    an    opinion    adhered    to 
throughout  the  paper  up  t'>  the  point  w 
abnormal   conditions  are   referred   to   ii 
planation  <d   the   failure  to  show   suvinj 
cyanide  in  the   Mi  iddi  i    R    aLit.r 
abnormal    condil  ion  "    is   the    presi  n 
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adequate  protective  alkali,  winch  fullj  bears 
<>nt  the  result  of  experiment  with  Model 
Brown  val  referred  to  in  m\  paper.  The 
exposure  tests  at  Geduld  also  show  that 
little  or  ii"  HCN  gas  is  evolved  from  a 
working  slinir  solution  which  lias  sufficient 
protective  alkali.  I  will  now  detail  the  re- 
sults of  some  experiments  I  have  recentlj 
made  with  the  idea  of  determining  the  re- 
lative importance  of  the  gas  losses  in  the 
form  of  HCX  and  in  the  form  of  ammonia. 
The  research  is  not  easy  with  limited  tim>- 
and  improvised  apparatus,  and  the  results, 
while  not  conclusive,  are  eertainh  suggestive 

Experiment  I. — Compressor  air  was  pass- 
ed through  (a)  20  NaHO;  (b)  saturated 
lime   water;   then   through     (c)    2    litres    of 

slimes  sump  solution  ",  followed  by  id) 
500  cc.  weak  II.Su,  about  .V  50,  then  (e) 
.-,ui  i  cc.  .V  05  AgXOj.  The  air  was  passed 
through  for  is  hours  at  the  rate  of,  rough- 
ly, 750  cc.  per  minute,  and  no  trace  of  n 
precipitate  was   found  in  the  silver  nitrate. 

Before  experiment,  solution  tested:  — 
Total  KCN,  0-018  ;  free  KC\,  Dill  1  ': 
NaHO,  0-015    . 

\Mer  experiment  :  Total  KCN,  0-018  ; 
free  KCN,  0-011     ;  NaHO,  o-olGO    . 

This  shows  the  solution  to  be  practically 
unchanged  under  these  severe  conditions 
when  the  CO,   is  kent   out. 

The  500  cc"  weak'  acid  showed  a  loss  of 
acidity  to  methyl-orange  equivalent  to 
0-006  L'in.  \'H.,,  "or  to  the  equivalent  of 
0-0011  KCN"  reckoned  on  the  2000  cc. 
sump  solui  ion. 

Experiment  II. — Air  at  the  rate  of  1 
litre  (approx.)  per  minute  was  passed 
through  (a),  do  and  (c)  as  in  Experiment  1. 
for  24  hours,  finalh  passing  through  500  cc. 
sodium  picrate   solution. 

In  this  case  a  faint  but  certain  darkening 

of  the  picrate  proved  that  a  slight   an nt 

of  HCX  gas  had  come  off,  but  this  was  too 
small  to  affect  the  titration  of  the  solution, 
which  gave  the  same  results  as  before  tie- 
test. 

Passing  ail  lor  a  further  L6  hours,  this 
time  without  first  removing  the  Co.,  caused 
the  complete  disappearance  of  protective 
alkali  and  a  loss  of  naiui  in  the  free  and 
total  cyanide  tests.  In  this  case  the  air 
was    passed    through    .V  65    silver    nitrate, 

after  the  -2IIOO  cc.  -inn],  solutions  anil  500 
CC.  weid;  acid,  and  a  slight  hut  distinct  pre- 
cipitate   of    AgCN    was    shown.       A    still    fur 

ther  21  hours  under  like  conditions  showed 
a  Eurther  loss  of  0-006  KCN.  which  yielded 
a  beav\   precipitate  in  tie-    \gX<>,  solution. 


The  above  two  experiments  show  clearly 
that  practically  HCX  evaporation  from 
alkaline  solutions  is  trifling,  but  that  C03 
can  effect  heavy  l..sSrs  m  the  absence  oi 
protective  alkali. 

Experiment  III. — Compressed  air  at.  the 
rate  of  about  1  litre  a  minute  was  passed 
through  (ai  250  .a-,  of  10  NaHO,  do  2 
litres  ol  dimes  sump  solution  (total  KCN 
o-oi.-,    ,    NaHO  0-0152    i   then    (c)  5  cc.   of 

Nessler's      solution      ill      500      ee.       Nil.,      1  ree 

water.  The  solutions  examined  after  pass 
ing  the  aii'  for  is  hours  showed  a  distinct 
yellow  reaction   in  the    Nessler    test,    and 

while    no    loss    was    shown    in    total    cyanide, 

lie  alkalinity  had  diminished  to  0-0068 
(proving  that  some  CO,  got  through  the 
caustic  soda  solution  of  this  strength  and 
amount).  Air  was  again  passed  through 
under  the  same  conditions  for  a  further  2  1 
hours,  and  the  solution  had  now  become 
acid  and  showed  a  loss  of  0-1)01  KCN. 
The  N.ssler  solution  had  now  become  com- 
pletely decolourized  by  the  HCN  evolved. 
Tins  experiment  would  suggest  that  am- 
monia is  much  more  readilj  evolved  than 
HCX  from  alkaline  solutions  in  actual 
works  practice,  but  it  remains  a  difficult 
problem  to  determine  exactly  what  propor- 
tion of  the  gas  losses  (about  50  of  total 
cyanide  consumption)  is  due  to  ammonia 
and  what  to  the  other  possible  sources, 
namely,  hydrocyanic  acid  and  methylamine. 
Two  possibilities  are  suggested.  First 
that  enclosing  the  vats  might  reduce  the 
ammonia  hydrolysis  by  preventing  the 
escape  of  ammonia,  and,  second,  that  these 

hydrolyses  might  lie  checked  by  the  addi- 
tion of  salammoniac  to  working  solutions. 
It  is  also  correct  to  point  out  that  Mr. 
Leslie's  apparatus  suggests  the  possibility 
of    using    tie-   carbon   dioxide  of   boiler   flue 

gases  to  remove  the  HCN  loan  residues 
I.. -fore  disposal  to  dam  or  dump  and,  inci- 
dentally, evade  the  us.-  of  cyanicides  for 
sand-tilling,  beside  savine  cyanogen  which 
is   now    thrown  away. 

Mr.     C.     Toombs   (Member   of   Council): 

I    should   Saj    that    the   ]. re-en, -e   of  ammonia 

points  to  potassium  or  sodium  cyanate  hav- 
ing been  formed.  The  cyanates  of  sodium 
and  potassium  are  very  unstable  in  solu- 
tion, rapidly  breaking  up  into  the  corre- 
sponding carbonates  ami  ammonia.  This 
ni.i\  I..-  a  source  of  loss  not  taken  into  con- 
sideration by  the  authors.  I.u!  put  down  to 
evolution  of  hydrocyanic  acid  through 
h\  drol\  sis. 
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SAFETY   MEASURES   IN  THE   USE  OF 
EXPLOSIVES 

By  Wm.  Cii, i, i  s     Pas!  Prei  ideni 
(Printed  in  Journal,  March,   1915. 

DISCUSSION. 

Capt.  Gerard  W.  Williams  Correspond- 
ing Mi  mber  of  <  [n  the  Maj  Jour- 
nal, p  297,  Mr.  J.  D.  Marquard  makes  the 
following  remarks  on  "Overcharging":  — 
"We  us.-  twice  as  much  explosives  here 
per  ton  ot  rod  broken  as  in  Australia,  and 
our  stoping  conditions  are  somewhat 
easier;  there  is  something  to  look  int..  for 
an  explanation." 

This  statement  is  onlj  partially  correct. 
Certainly   the    amount    ot    explosivi 

ire  broken  in  the  leading  mines  of 
Australia  is  quite  possibly  onlj  half  the 
amount  per  ton  <  >t  ore  broken  on  fchi    Rand 

but     thr    c litions    of    ore-breaking    are 

entirely   diffen  nt         Almost   w  ithoul 
tion  the  mints   producing  the   biggest    ton 
nage   in    Ausl  ralia   are   mines   w<  h  1-  ing    b  il  b 
big    stopes         Kalgoorlie      stopes      average 
about    in   feet    wide,   and   the    Broken    Bill 
stopes  i  --t.ii.!  ap  to  -sn  it    or  90  n    in  width  ; 

ag  it  iilth   would    prol 
exceed  20  Feet        The  same  remark  applii  ■ 
only  on  a    larger  scale,   to   Mount 
and    Mount    Lull,   ami    must    of   the   copper- 
producing   mines    in    Queensland    will    vary 
in  Btoping  w idth   from    lo  to  50  feet .        In 
3es,   ii    is  therefore  possible  to  put 
in  very  long  "  uppers  "  and  side  holes  and. 
the   "  flat   hark  "  or  rill 
By s terns,  verj    large  tonnage  can  be  broken 
d..w  n  on  a  single  round  "l  Bring.      Thi  n    is 
a!-,  i  a  ma  1 1  i  ia  I  diffet  ence  in  the  r< 
t<.  explosives  furnished  b\   the  banl 
and  the  n  ide  lodes   in   Australia. 

I  -  ret  ]  havi  no  data  available  at  pre- 
sent of  actual  amounts  oi  explosive  used 
on  the  various  mines,  but  I  remember  dis- 
tinctly that  (.n  a  small  quartz  l<.dc,  on 
which    I    was  I 

width    and     cl  WBS     not 

from  Rand  mines,  mj  consump- 
tion "t  explosives  per  ton  broken  was  ap- 
proximately equal  to  figures  shown  in  Rand 
mining  stal  ist  ics  at  that  t  ime 

I  quito  agree  w  iih  Mr  \l  irquard  that 
overcharging  is  quite  as  had,  and  indeed 
worse,  than  undercharging,  hut  I  merely 
with  to  draw  attention  to  the  dangerous 
generalisation  with  which  lie  commences 
his  remarks  on   "overchargine 


With  reference  to  storage  underground, 
in  tin-  -am.-  i>sii.-.  p.  .'inn,  |  cordially  en- 
dorse Mr.  I!.  A.  Barry's  remarks.  I  have 
known  <.t  at  least  one  accident  directly 
traceable  to  tin-  use  by  prospectors  "i  fuse 
that  has  been  left  for  some  time  in  an 
emptj  si,,p,-  in  the  small  mine  that  they 
were  working  in.  On  a  large  and  well-run 
mine  there  should  he  no  possible  oppor- 
tunity i.t  stale  fuse  lying  about  in  the  fuse 
magazine,  hut  on  .-mail  outback  mines  fuse 
and  primers  have  a  habit  of  being  left  in 
stopes  h\  the  partj  working  there,  and 
some  weeks  or  months  later  another  party 
enters  the  stope  and  uses  the  stores  lefj 
( )f  course,  this  U  contrary  to  all 
regulation,  hut  on  small,  scattered  pros- 
pecting mines  worked  bj  small  parties,  this 
e\  il  not  infrequent  ly  occurs. 

The  President:  I  will  now  call  on  Mr. 
Waters  to  read  Mr.  Cullen's  reply  to  the 
discussion. 

Mr.    Wm.    Cullen     Past-President):   Bi- 
Ug   mj    repl\  .    I    think   that    it    would 
make  it   mo re  clear  and  interesting  il   I  give 
a  genera]  summary  ot  the  discussion. 

SUMMAIIY   "I    POINTS    MADE   IN   Till     DISI  I  SSION 

rtial    i.-  blast ing   of   .  in  M  . 

(2)  S.-ili\;,   in   detonators  i  \l .     Pi 

(3)  Placing    the    detonator    well    down 

1 1.,    i  lie  te  (Mr.   I'i  i.  .- 

(ti  Crimping   tin-   fuse  causing   mis 

fires  .Mi     W  ■  Bton) 

I  I  (Mr.  Weston) 

(6]    I  earing    "ii    papei     ..i     ends    ..t 

carti  (Mr.   Weston) 

(7i  Slitting    of    cartridges    longitud 

inalh  (Mr.   Weston] 

i       i  n    explosives  (M  r.   \\  eston 

i'i    i    e  of  i  heap   fuse   ..t    a  regular 

burning    speed  (Mr.   Weston), 

n    ..I    fust .-tor 

i  Mr    Mi  Arthur  Johnston). 
■  a   I. in  inn-  speed  of  fuse     (Mr.   Waters] 
1 12)  Tj  ing    .a     tu-.-    n  ah    deton  it 

n.   p.  mi.  i    .  (riot,  i  lelliei 

i  r;  i'i  a. a    bottom  .if 

charge   with    water   tamping     (Prof     Celliei 
-Mi   Nowag   ■  lip  (Mr.   I'iiiu 

ii.     v     i.  and    No  (Mi 

i  id   U  . -,ii,    detonators  I  Mi     Mai  - 

(17)   I  lamp  detonatoi  -  (Mr.  Marqu 

ilii.-i    in  detonatoi  -  (Mi     Marquai  .1 

1 19)  Working     ends    -  I 

pointing    wrong    waj  (Mr    Marquard) 

F    explo 
sires  [Mi     Marquard) 

(21)  ExcesBh ling  ..t   in-.-  iM.     M 

(22)  i  oppei  -I.,  .a  lied    tampin 

(Mr    Marquard) 
•    fuse  (Mr    I 

(24)   Natives    fii  in  .    holes  (Mi     I 

25)  i  ut  ...it    Bhots  iMi     M. yei 

[26    Li     I  -  e     i-i  a...  .  (Mil 
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SUMMARY    OF    REMARKS    MADE    IN    THE 
DISCUSSION. 

Mr.  VV.  s.  V.  Prk  e.—  Referring  to  the 
point  made  by  Air.  Waters,  namelj  I  L)  the 
partial  reblasting  of  the  cui  soon  after  the 
first  blast.  Mr.  Price  and  others  staled  that 
this  practice,  being  now  prohibited  by  law, 
cannot  take  place.  Both  he  and  others  also 
thought  that  (2)  misfires  might  be  caused  by 
saliva    finding    its    wa\    into    the    detonatoi 

tubes   when    the    sawdust    was    being    remov 

i'd  by  blowing  into  them,  lb'  defended  tie 
practice  ot  (3)  placing  the  detonator  well 
down    the   charge,    and   claimed   good    results 

from   same. 

Mr.  E.  M.  Weston.  This  gentleman 
mentioned  that  (4)  crimping  the  fuse  tight 
sometimes  causes  misfires,  and  he  re- 
affirmed his  original  cnti:  ism  with  r.  fer- 
ence  to  (5)  electric  blasting.  He  asked  the 
author's  opinion  about  the  advisability  <>t 
i»'>)  tearing  off  the  paper  at  the  ends  of  cart 
ridges  in  order  to  obtain  closer  packing.  He 
did  not  agree  with  Mr.  Price's  device  for 
getting  a  cartridge  to  accommodate  itself  to 

an  enlarged  hole  by  twisting  it  so  as  to 
soften  it,  and  he  asked  the  author's  opinion 
on  his  own  practice  of  (7)  slitting  the  carl 
ridge  longitudinally  so  that  it  collapsed  and 
accommodated  itself  to  the  hole.  Refer 
ing   to   the   author's   statement    that    frozen 

explosives     Wele     seldom     met     with     oil     tile 

Band,  Mr.  Weston  mentioned  that  (8)  he 
had  seen  frozen  explosives  on  several  oeca- 
sions  when  these  (presumably  surplus)  had 
been  brought  up  wet  in  sacks  and  stored  in 
this  way  in  the  magazine.  The  anther  con 
siders  .Mr.  Weston's  remarks  on  (9)  the  use 
of  cheap  fuse,  etc..  to  I"'  of  such  import- 
ance as  to  call  for  their  reproduction  in 
extenso :  — 

"  I  do  not  think  the  anther,  or  Mr.  Price. 
has  deall  with  what  I  consider  the  greatest 
cans,'  i>t  misfires  on  the  Hand,  and  also, 
of  course,  because  of  that,  one  of  thi 
est  causes  of  accidents.  It  is,  I 
due  to  a  mistaken  wish  to  economise,  and 
this  has  led  to  the  increased  use  "i  cheap 
fuse  with  an  irregular  burning  rate,  al 
though  Mr.  Cullen  says  thai  the  Euse  on 
fch  Rand  is  generally  good,  fuse  is  now 
Supplied  fur  development  work  which  has 
a  marked  burning  rate  of  90  to  110  seconds 
per  yard.  A  fuse  like  that  is  absolutely,  in 
m\  opinion,  unsuitable  tor  developmenl 
work  on  tin  Rand  at  all.  Such  fuse  i-,  say, 
t'he  3d.  to  :!.id.  fuse,  whereas  l>\  paying  an- 
other Id.  or  so  one  can  gel  a  Euse  with  a 
regular  burning  rate.     The  rea-., iii  lor  acci- 


dents is  noi  Ear  to  seek.  Turning  to  the 
rough  sketch  of  a  developmenl  end,  we  see 
that,  talcing  the  holes  in  pairs  to  be  died 
in  rotation,  even  in  soft  ground  with  only 
one  easer,  there  are  six  holes  to  be  fired 
in  rotation  as  numbered.  Now,  with  the 
'an   to    tin  seconds   fuse,  assuming   we   lind 


Rough    Sketch   of   a   Development   End. 


a  very  much  smaller  difference  of  burning 
rate  between  different  coils  and  packets,  we 
require,  in  order  to  make  sure  that  the  holes 
will  go  off  in  proper  rotation  lit  they  do  not 
this  will  cause  great  loss  and  probably  also 
misfires  and  dangerous  sockets)  we  must 
cut  our  fuse  in  differences  of  length  vary- 
ing from,  say,  4  in.  to  6  in.  This  means 
thai  at  the  time  the  cut  goes  off.  No.  I> 
hole  has  unburnt  fuse  in  from  "2  ft.  to  '■'<  ft. 
long.  If  there  are  more  holes  and  easers, 
the    condition    is    worse.  I    have    trn-d    to 

show  what  this  means  by  drawing  the  fuse 
in   the  sketch.     It   is    this    protruding    uii 

burnt  fuse  that  gets  cut  off  and  is  the  cause 
of  more  misfires  on  the  Hand  than  anything 

else,         Wel'e     tile     miller    given     fuse     lie     colli, 1 

depend  ■  m  u  Ian  cut .  say,  with  onlj  !  in. 
difference  of  length,  misfires  would  nearlj 
disappear. 

"  Now.   we   understand  why   some   miners 
I >t 1 1  their  primers  at  the  bottom  of  the  hole, 

a     practice     which     the    author    quite     rightly 

condemns.     Mr.    Price  tells  us  he  puis  his 

primer  under  two  st  irks.  This  is  bail,  be- 
cause the  detonator  should  point  towards 
all    the    charge,    nol     away    from    any    ot    it. 

lb-  does  it  because  he  is  given  poor  fuse  and 
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wishes  to  prevent  Ins.-  being  cut  off.  The 
■1\  ft.  of  the  bottom 
•  i  the  hole,  and,  as  he  admits,  it  is  quite 
unusual  to  get  '■',  ft.  of  the  mouth  ol  n  hole 
< - 1 1 1  off  by  the  explosion  of  other  holi 
thai    it  the  fuse  is  burnt   well  down  I 

itor  there  is  no  need  to  do  this.  It. 
however,  there  is  12  in.  or  18  in.  unburnt 
fuse  si  icking  out ,  it  is  cut  ofl  if  only  1  ft. 
or  2  ft.  i w liich  is  common  I  of  1  lie  hole  is 
bli  )\\  n  away.  " 

Mr.  A.  McAitTHin  Johnston.  This  gen- 
■  I . ■  1 1 1 . 1 1 1  i  mphasized  the  fact  thai  I  10)  fuse 
deteriorated  on   sti 

Mr     \Y.    W  \ti  its      This   spi  alter   r< 

[  e  of  but  ning   speed  "I    fuse, 

and  stated  thai  the  question  ol  cos! 
not  necessaril  control  the  regulai  it  \  of  the 
burning  speed.  He  mentioned  thai  he  had 
proved  by  personal  tests  that  the  highest 
i  ■  not,  ns  a  rule,  more  regu- 
i  u    than    'ii-  -   costing   hall   their  price. 

I'miK.  -I  Cellier.  This  gentleman 
o  liile  agreeing  with   the  autlioi    thai   1  Clause 

Kid.      il  u  19,  of  the    Mi Kef   ii 

was     v  nsistently     broken,     did     not 
l-i   ii    nth    i  hiiili    thai    there    is    any 
necessity    to  ol  serve   it .   namely    (12)  1 
the  (use  with    leti  mator  to  the  primer  carl 
ridge.      He   stated    thai    w hi  n    sinking    the 
Witwatersrand    G.M.    Co.'s    vertical     shaft 
the  (13)  primer  was  always  pul  al  the  bot- 
tom of  tin-  hole  n  itli   water  tamping. 
Mr.  B.  Pam.     This  gi  ntleman  stated  that 
lb   the   Ni >wag   < !lip  woidd   fulfil   the  pur- 
pose for  which   it    is  intended  as  soon 
can   be  obtained.        With   reference   to   (15) 
V  >    ft  and    No     8  d   tonators,    lie   said    that 
pre\  ii  ius  occasion   lie  asked   the 
a  iii  ii  it  hor,  si  at  pd  t  Iml 

with      Mi  iddei  f<  ntein     explosh  es,      No      6 
deti  mati  irs  h  ould   pr<  ihably    do  well  em 
i  here  varii ius  makes  ol  explosi\ i  - 
used  on   t  he  same  muie,   it    w ould   be  safer 
to  Lisi    No    's  detonal 

Mr.    -I .    I '      \l  uiqi  utn.     This    gentleman 

menl  ioned    35   differenl    causes    ol     misfire, 

;   ol   w  Inch   u  ere  c.>\  ered   bj    the  aul  hor 

ami   by    Minnie    Regulations         Among   the 

causes  which  he  specified,  he  dealt  with     l<5 

u.  aK  d  t    nators,  (17)  damp  detonati  i  *,     18 

sawdust   in  deti  mati  a  >,     I  'a    working  end 

detonators  pointing   the   wrong   way.     Then 

when    referring    to   tin    qui  uida- 

he   i  mphasized   the   necessity    "t     20 

proper  stacking  ol  cases  ol  explosives,  which 

mosl    important    point.     When  dealing 

With    fuse,    he    stated    that    Bhoii 

could  -'  I         cessi\  r  coiling  of 


tuse.    but    1    could    not    follow    his   .11. 
under    t  he     t  \\  ■ .     heading*  |  losives 

l  U  i  i,ih,i   .iml    |  a  .  "    and 

urging  ' '       I   shall  ha\ ,    -<  mu- thing 
n   connection    with    his  criticism  of 
immendal ion   to  do  aw ay    w  it h   (23) 
ci  ppei  -sin  .'t  lied  tamping  rods. 

Mr  I;  \  B.utm  I  consider  Mr 
Harry's  contribution  to  be  excellent,  bul  I 
think  thai  most  ol  his  points  were  made 
l,\  other  speakers.  I  prop< is  .  Iiow ever,  Uj 
di  ,1  w  ith  his  remai  ks  on  the  regularity  of 
burning  speed,  which  he  gives  under  the 
sub-heading    (23)   "  Qualify  of  fuse  Si 

also  raises  another  very  important  issue 
under  the  hi  iding  241  "  Kaiim  s  tiriim 
holes  ". 

Mr.  [5.  ('.  .1.  Meykk.— In  the  author's 
opinion,  Mr.  Meyer's  remarks  on  (25) 
"  Cui  out  shots"  are  of  extraordinary  in- 
terest, and  lie  considers  that  the  following 
ild  receive  the  widest  pub- 
licity :  — 

"  Cul  mil  shots.  1  have  had  the  fortu- 
ii  Me  experience  i  I  discovering  thai  nol  only 
io     prim   rs   cul    mil    by    the   breaking   away 

by  other  sin 
also  by  the  concuss:on  caused  by  the  explo- 
idiaeeiit  holes.  \  bench  \\  i t li  five 
in  ile-  ,a  (5  ti  leiigl  Ii  i  ach  was  charged  up 
in  the  usual  way,  bul  only  No.  I  hole  was 
ignited,  and  30  minutes  alter  the  explosion 
the  bench  was  again  examined  To  m\ 
uprise  1  I'  mild  1  hat  the  primer  of 
V.    .".   hole   was   missing,   and  on   searching 


Fiioni    View    "i    Bench 


Iwall    ot    the    stupe.     I     found    the 
primer  w  ith   1  r  and   fuse   intact. 

rrel  ol  I  he  hole  nol  ha\  ine  been  dam- 
aged at  all.  This  proves  that  a 
iiinounl  ot  compression  in  the  rock  had 
t  don  place,  which  was  sufficicnl  lo  foro« 
the  primer  and  tamping  oul  "I  the  hole, 
much  in  the  same  way  as  paste  is  squeezed 
.mi  ol  a  tube 

Mr.  15.  I'am.  Tins  gentleman,  in  his 
second  contribution,  discussed  the  influence 
.  i     2fi     lip  dy  n    pi  Ha  i-  leton  iting 

1 

a   deved 
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REPLY    TO    DISI  USSIOX*. 

I  consider  thai  the  resp<  use  to  the  paper 
has  been  interesting,  instructive,  and  in- 
tensely practical,  and  I  can  onh  tin 
it  will  he  the  means  ol  still  further  reduc- 
ing thr  accident  rate.  I  was  glad  to  uotice 
that  several  contributors  spoke  quite  hope- 
fully <>ii  this  p. lint.  The  discussion  natur- 
ally groups  itself  at  carious  issues 
which  I  raised,  ami  it  will  simplify  mat- 
ters it  1  thai  with  it  in  a  general  rather 
than    in   a    detailed   manner. 

Fuse  was  referred  to  by  Messrs.  Weston, 
Mc  Arthur  Johnston,  Waters,  Marquard 
and  Barry,  who  spoke  of  quality,  price,  rate 
of  burning,  crimping,  and  deterioration  on 
I  diil  in  t  si\  much  on  the  ques- 
tion   of    deterioration,    as    fuse    is    seldom 

.11    this    country   tot-   any    length     of 

.at   that   the  coating  dors  del 

prolonged   storage   is    well    known, 

and  this  is  irrespective  oi  whether  thi 

are  tin-lined  or  not       <  li   course,  the  w<  irsl 

kind  ol  storage  is,  unfortunately,  that  which 

is    most    common,    viz.,    a    galvanized    iron 

building  where  the  extremes  of  temperature 

necessity  be  very  great.     If  care  is 

taken    to    replenish    stocks    frequently,    and 

to  always  use  up  the  oldest  fuse  first,   the 

if    fuse    at    pi :  sent    on    the    market 

should   really  suffer  no   real     deterioration. 

Since  certain   brands  have   been   eliminated 

as  a    result   of   the    war.    the    Witwatersrand 

is  really   very   well    catered    for,   as  all   the 

a    hails    from   <  treat   Britain,    w  here 

tin-  climatic  conditions  are  almost   ideal   for 

ici  ure,     other    things     h  'ins     equal. 
Fuse  mad.    in  Great    Britain  should  always 
best. 
Reference  has  been  made  to  the  so-called 

fuse  in  connect  ii  m  n  ith  tin 
burning.  Now  all  fuse,  whether  cheap  or 
dear,  has  to  pass  tin  Government  test,  and 
though  the  margin  of  speed  variation  is 
wide,  I  cannot  held  out  any  hone  that  it 
will  e\er  be  materially  contracted.  It  will 
suffice  to  state  that  the  difference  between 
the   two   extremes   could    be   accounted    for 

•<\  climatic  changes.  Fuse  n 
a  hot.  dry  day  would  h.-  "quicker"  than 
fuse  made  on  a  cold,  damp  day.  In  Great 
Britain,  as  I  have  already  said,  the  climatic 
conditions  are  almost  ideal.  With  regard 
t"   regularity,    therefore,    a    so-called    cheap 

in  be  quite  as  good  as  an  expensive 
one.  but  in  regard  to  other  qualities,  tile 
deuer  fuse  imiim  always  be  the  besi  For 
ins!  i  nee,  the  coat  ing  will  deterii  irate  less 
rapidly,  and   when  practical   men   realise  the 


influence  this  has  on    short-circuiting    and 
side-spitting — within  the  limits  ol  common- 
greater  care  w  ill  la-  taken  in  seied  • 
ing        I    should,    tor   instance.    n,-v  ei 

.  Litta  fuse  for  ordinary    mining  opera- 
tions any   more   than    1    would    recon -   I 

I  maty     Band    bra  ads    for    sul 
work-.     It   was  suggested  that    I  might   havi 
said   more   on   this   point    in    my   paper,    bi 
cause   tin-   rate  ot   burning   has   naturally  a 
great    influence   on    mining    results   and   on 
safety,    hut    tin-     only     practical     sul 
which  I  could  make,  and  which   [  reit 
is  to  allow    f,  r  a  lone  time  interval  between 
the  sin  ts      In  other  words,  do  not  attempt 
to  economise  by  cutting  down  the  t 
terval.     'This  will  not  obviate  cut-out 
as  both    Messrs.    Meyer  and   Weston   show . 
but  it  will  minimise  them.      It   is  because  i  I 
tin-    danger    thai     1    still    advocati     electric 

blasting     by     means    ot     delay     action     fuses, 
and  nothing   which  has  transpired  sinci 
paper     en      that      Subject      Was     written,      has 

materially    altered   my   views.     The    use   of 

the--  delay  action  fuses  is  tile  only  prac- 
ticable way  of  reducing  "cut-outs"  to  a 
minimum,  though,  as  Mr.  Meyer  shows 
very  clearly,  they  can  never  he  entirely 
eliminated. 

Then  with  regard  to  crimping  causing  the 
fuse  to  stop  burning,  I  had.  -it  course,  in  my 
mind  average  fuse  and  decent  pliers.  It 
millers  will  use  had  pliers,  it  is  difficult  to 
prevent  them,  hut  although  1  have  not 
tried  the  experiment.  I  think  that  it  would 
In  found  very  difficult  indeed  to  stop  am 
ot  tin-  present-day  brands  from  burning. 
With  proper  pliers  it  is  quite  impossible. 

Reference  has  been  mad.-  to  the  careless 
manner  in  which  fuse  is  stored  in  the  men's 
boxes  underground,  hut  Mr.  Barry  strikes 
the  nail  on  the  head  when  he  says  that  a 
lass  '  i  intelligence  is  wanted  It  is 
impossible  to  guard  against  everything,  and 
if  manufacturers  only  knew  what  their  fuse 
had   to  stand   before   fulfilling   its  normal  and 

proper  function,  they  would  hold  up  their 
hands  in  horror.  The  making  of  fuse  is  a 
most  delicate  operation,  and  extraordinary 
can-    is   exercised   at    every   stage   to  detect 

defects.     Tl xcessive  coiling  of  fuse  is  to 

-at  d .  as  Mr.  Marquard  points  out . 
hut  until  our  whole  system  ot  mining  is 
altered,  coiling  must  he  done.  Tl 1 1 
for  the  best  fuse,  is  a  very  severe  test,  ,,nd 
fuse  which  has  been  once  coiled  should 
never    he     Uncoiled    .ejaill     hefole     being    used 

Pliability,  a  property  which  cannot  h.-  de- 
fined,   is  one  ol    the   most    important    things 
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a  in-.-,  and  yel  the  pliability  must  be 
i  bain  kind,   for  all  fuse  is  pliable. 
Lei  me  again  advise  all  users  ol  fuse  to 
ernmenl   re- 
quirements, and  tesl  their  fuse  as  they  use 
it  in  practice.     There  is  uo thing  more  diffi- 
cult to  describe   1>  tion   than   the 
quality  of  fuse  and  firing  -ticks. 

itors   were  referred   to  bj     Messrs. 
Price,  Pam,  and  Marqus  rd.    L 
once  thai    I  qui  si  ion   \  ery  much  v, 
little  saliva  would  do  any  harm.     One  can 
□  itor   and    after    remo\  ing    tin- 
sawdust ,  ilip  it  into  water  for  a  m 

ke   it   out .   ami  after    draining    tin: 
plode  it    bj    iu--  as  it  nothing 
i.     It-  is  not  a  practice  which 
I  would  recommend  anj  more  than  1  would 
t ion  i.t  a  little  saliva  to  tin-  detona 
tor   befoi      ii-'-       It    there    is. 
much  water  present   in  anj    form,  tins  will 
-li  the  -pit  of  tin'  In-.-,  which  is  t be 
real  danger.  naturally  to 

fiuence  oi  a   few  grains  "i    sawdust    either 
damp  or  dry.      II  anyone  car.-  to  try    the 
nail  of  pul tit  gra in-  ui  saw- 

dust  .,n  top  oi  tli,'  tiiln  cleaned 

r,  he  will  be  sui prised  to  find 
how  little  it  reallj    I 
o  f    1 1 1 ,  ■    ;  i  i  \ ,  ■ .       I    st  ri 

ae    to   try    this   perfectly   sale 
using,     of    course,     c<  mroon- 
sense    precautions.      Theu    with    regard    to 
lative  value  of  No.  6  and  No.  8  detona 
tors,    I   have  a   strong  personal  predilection 
for  the  largei  mines  of 

thi     Rand       I   shall   not,   however,  attempi 

■     mines    which    use' 

onlj  ,  ne  brand  oi  explosive.     1  Indoubtedlj  . 
No .  8  d 

r   impulse   helps   'o 
minimize  the  influenci    oi   bad  chai 
gaps,    in-   nsitive   explosive,   and   other  'ess 
ut   factors.     Nowad  ij  -.  ao  on.-  use; 

smaller  d  than  No.  6  V  itli   the  elass 

i  splosives  found  on  the  Rand, 
hut  in  America,  where  gelatines  have  quite 

deton  - 
Within  t '  I  found 

itractor  using  No.  ■"■  ,1  I 
for  blasting   gelatine   in   <  I        >,\    with 

ult-,  buf  on  my  advice 
era]  re- 
bo  tlie  "  working  ends  "  ol  detona- 
quoted, 
hut   I  must  ci 

periments    which  I    oul     under 

highly  artificial   conditions,       The  truth   is 

kllow      \ol\      little     ;,l„,llt      what      lakes 


pkee  in  a  drill-hole,  hut  a  very  safe  princi- 
ple to  go  on  i-  to  eliminate  everything  which 
would  tend  to  reduce  thi  safety  factor. 
.  if  for  no  other,  it  is  very 
wrong  to  put  the  detonator  anywhere  els.? 
than  t  tee  top  end  of  the  primer  cart- 
ridge, the  working  end  pointing  directly 
downwards  to  all  the  other  cartridgi  s.  ]n 
this  position,  it  .  Sect, 

as  is   proved   by  all  experiments  conn 
iii    the   i  pen.        Nothing   which    either   .Mr. 
J  'vie.  Proi     Celliei     said    ri  garding    tlie 

placit 

than   the   top  of  the  charge   has  altered   my 
views   in    the   least.      Indeed,    I    r 

-■•it    that    the  adoption  of  the  mi  I 

the  primer  cartridge  «  itn  detona- 
r    plae,     than    at    the    top    oi 
in  all  probability  will  reduce  the 
-nit-  as  in,  asured  by 
magi    pei-  unit   oi   explosive  consumed. 
To  a   limit  •    mighi    prevent  "  cut 

off"  shots,  l,ut  aii.i-  Mr.  Meyer's  very 
practical  contribution  1  doubt  this 
much  indeed.  The  risks  which  are  intro- 
ut  w  eigh,  in  my 
■  a,  any  possible  advantages,  though 
when  wat.r  lampin-  i-  used,  as  in  tin 
cited  by    Prof.  ( Jellier,  I  can  see  no  risk. 

Tn  the  discussion,  very  little  was  said  on 
the  subject  ol  exudation,  which,  in  my 
opinion,  is  a  matter  of  the  greatesi  import- 
There  has  been  far  too  much  exuda- 
tion in  the  past,  and  I  believe  this  explains 
many  obscure  accident  tent 

the  mines  can  help.      \,,  manul  icturer  ever 
wilfully    send-    oul    explosives    which    exude 
nitro-glyeeriiic,    though    this    may     be 
inadvertent  l\  .   I, .cause  it   is   i  pre- 

\.-nt    it   altogether.     The  mines  can   help   in 
is    ways    which    I    shall    indicut  \s 

in   the   .-as,-  ,,t    fuse,    it    .-  ol    paramount    inl- 
ine   oldest    explosive    first. 
under    Transvaal    eondi- 
means    exudation    with    the    \,n 
,  \pl,,si\  ,-s.        \    well    \  entilat.  .1    n 
much     better    than     a     badly     \elit 

and  the  pri  ,per    '  I  lie  eases,  which 

i  i  \   Mr.   Marquard,  is  of  the 

particularly    with    tlie 

l)C   eases  should    I  .|    t  h.it    the 

tl artridge   shall    be    in   a 

\  ertieal  p., sit  ion.   1  °nder  ordinary 

with    fresh    stocks    arriving    into    thi     maga- 

.   .  iveeks,    the 

.     \  i/.  ,     the  ■      old    st     e-  plo- 

sive first,   i-  by   far  the  most    important       If 
I     w ,  re    -me    about    I  he    enl  ire    absence    of 
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exudation,  I  would  fall  in  with  Mr.  Mar- 
quard's  views  about  copper-sheathed  tamp- 
ing rods;  until  this  takes  place,  I  must 
oppose  their  use.  Even  under  normal  con- 
ditions, 1  have  never  been  very  enthusiastic 
about  copper-sheathed  tamping  rods.  Even 
.Mi-.  Weston's  apparently  harmless  device 
of  slitting  the  cartridges,  indicates  the  possi- 
bility of  explosives  get  tine  smeared  along 
the  hole,  and  a  thin  film  of  explosive  plu& 
grit,  plus  copper  or  brass,  could  easily 
cause  mii  explosion.  There  is  really  no  diffi- 
culty  in  keeping  a  wooden  tamping  rod  in 
order.     It  is  sheer  nonsense  to  talk  otherwise. 

Mr.  Weston  asks  my  opinion  on  various 
points.  First,  with  regard  to  the  slitting  of 
cartridges  in  order  to  make  them  collapse  to 
li!  better  into  the  hole  or  an  enlarged  sec- 
tion of  it,  I  think  it  is  questionable  whether 
this  is  permitted  by  law.  If  I  were  an  in- 
spector, 1  would  give  my  ruling  against  it 
•hi  legal  grounds,  but  apart  from  that,  1 
unhesitatingly  condemn  this  practice,  as 
well  as  all  other  practices,  which  expose 
explosives  to  grit.  The  disadvantages  and 
risks  far  outweigh  anj  possible  advantages. 
■to,  1  also  condemn  the  pracl  ice  <>t 
tearing  off  the  wrapper  at  the  ends  of  cart- 
ridges. There  is  no  necessity  fur  this,  it 
other  precautii  ns  are  observed,  while  at  the 
-■iiin-   time   it    is   illegal. 

I  can  well  believe  thai  Mi'.  Weston  would 
find  frozen  gelatine  under  the  conditions  lie 
describes,  and  it  is  a  fact  (hat  gelatines 
under  such  conditions  freeze  very  readily. 

If  1  understand  Prof.  Cellier  aright,  he 
does  not  approve  of  tin-  lying  of  the  fuse 
and  detonator  to  the  primer  cartridge,  and 
lie  stated  that  the  presenl  regulation  is  not 
necessary  under  to-day's  conditions.  In  my 
paper  I  have  stated  the  exacl  opposite,  and 
I  know  that  I  am  right,  and,  as  a  matter 
of  fact,  so  do  most  people,  including  the 
entire  inspectorate,  or  the  regulation  would 
not  be  where  it  is.  It  i,  just  one  of  those 
things  which  by  common  consent  has  not 
been  observed,  with  consequent  lamentable 
results.  It  is  not  a  new  point.  1.  person- 
ave  been  preaching  it  for  .\  ears,  and 
both   .Mr.    Waters  and  myself,   as   well   as  all 

Jiie  technical  men  at  tie-  Modderfontein 
Dynamite    Factory,    have    always    ob  erved 

llie   regulation.      Our  record  speaks   lor  it    elf. 

Natives  can  do  the  tying.  There  is  noth- 
ing   in    the    mining     ivgiilat  ions     to     | I 

i la  in  d< ling   so,   if  under  \\  bite  supen  ision, 

and  the  Little  extra  trouble  and  expense 
would  be  more  than  offset   by  the  pi 

■if  one   accident. 


The  Nowag  idip,  to  which  .Mr.  I'am  re- 
ferred, is  not  a  perfect  device,  and  I,  per- 
sonally, was  very  much  surprised  at  its 
winning  encomiums  at  the  Mining  Exhibi- 
tion, but  it  is  something  to  work  on,  and 
1  stronglj  advise  the  Safety  First  Commit- 
tee to  see  what  can  be  done  to  improve  it. 
The  idea  is  public  property,  and  anyone  can 
make     or     sell     the     clip     without     fear     of 

reprisals  ' '. 

Mr.  Waters'  point  about  the  reblasting  of 
cuts  has  been  referred  to  by  Mr.  Price  and 
Mr.  I'am.  who  point  out  that  the  practice 
is  now  illegal.  That  is  true,  but  is  the  regu- 
lation observed?  I,  personally,  do  not, 
know,  but  I  have  my  doubts. 

The  last  point  of  all,  which  realh  lias 
nothing  to  do  with  the  paper  itself,  is  the 
firing  of  hides  by  natives.  Mr.  Barry  con- 
demns it.  and  he  knows  much  more  about 
it  than  I  do,  but  is  his  wholesale  condem- 
nation lealh  justified?  It  is  no  secret  that 
natives  do  practically  all  the  firing  on  many 
mines,  and  I  think  that  an  iul  illigent 
native  is  quite  as  competent  as  many  white 
men  who  hold  blasting  certificates.  I  have 
a  verv  high  opinion  of  (he  native's  compet- 
ence, when  he  has  been  carefully  taught, 
and  when  he  can  make  explosives  as  he 
does,  I  cannot  see  that  he  should  not  do 
the  tiring.  This,  however,  raises  a  quasi 
political  point  which  is  probably  wisest  not 
to  press. 


NOTES     ON     THE     TREATMENT     OF 

WTIMOXIAI,  GOLD  OEES  FROM  THE 

MURCHISON   RANGE. 


By   H.   lb   Adam,   B.Sc.  (Member). 


i  I'riiih  il  in  Journal,  June,  1915. 1 


DISCUSSION. 

Mr.  E.  M.  Weston  (Member):  The  author 
has  chi  >  I'-  a  v ,  i  \  interesting  sul  jecl  for 
for  his  paper,  and  I  suggest  that  bhe  Secre- 
tary should  try  and  procure  us  a  descrip- 
tion oi  the  MacArthur-ForresI  process  as  in- 
stalled   at    the    United   Jack    Mine,    Selati, 

and      should      also     write    to    the    Cost  erlield 

( ;.  M .  Co.,  Victoria,  and  Globe  and  I  hoenix, 
Rhodesia  ,  for  a  descript  ion  of  thi  net  hods 
in  use  there, 

The  >ii<  hor  seems  to  me  to  h  omil  ted 
to  furnish  some  necessary  details.  Is  the 
gold   fine  or  coarse '.'     [s  the  gold    *  h  ch   is 

assi  iciai  "'I    w  it  h    the  antimony   sulph    I 
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and  can  it  l>e  amalgamated?  \V1  il  I 
mean  is,  il  a  sample  ol  tin  ore  be  finely 
ground,  can  the  gold  be  panned  <>ni 
and  can  it  then  bi  amalgamated  when  quite 
clean?  Or,  as  in  Hillgrove,  New  South 
Wales,  does  sorrn  i  t  the  i_- <  1 1  ■  I  seem  to  exisl 
.•is  sulphide  or  covered  with  a  film  ol  Mil 
phide  o  to  bi  not  capable  nf  being 
gamated  The  author  also  gives  lis  no  idea 
whether  the  ore  is  payable  as  a  gold  ore 
pei     e  or  nol       [  mean  I  rial   if  n 

present .  or   il    il    coul  ilj    eli- 

minated,    would    the    mini  gold 

mine  '.'  1 1  nol .  ho«  much  i  il  I  In  anl  imon} 
is    ir    iii  ces  over  apart    from    the 

L'oM    to   make    the    mine    pay?        All    thesi 

would    requii  e   I n    before   invi  sti 

ubji  '-I  The  aut  I"  n  lias  a  ppa  i 
ently  overlooked  an  article  on  cyaniding 
antimony  ores  in  Hillgrove,  Nen  Smith 
Wales,  l>\  W.  \.  Longbottom,  which 
appean  d  firs!  in  tin  \n-i  i  nlian  Mining 
Review  and  was  copied  in  the  Minimi  and 
Scii  ntific  Press,  June  29th.  1912.  '  This 
paper  i  imil  s  impi  irtaul  details,  such  a  -  per 
cenl  age  of  ext  racl  ion  secun  d,  bul    it  si 

to   show    that    tin       •  iniding    "I    anti nial 

ig    is   pracl  icable.   at    u    i  easi  .liable   ei  ist 
The    tailing,    much    of    which    was    semi 
cxidizsd   and   acid     contained    pyrite    with 
sniiic  copper  pyrite  and   stibniti    aftei    con 

centration.      It    wus    I d    thai     with    un- 

oxidized  tailing  a  lower  extraction  was  gain 
■  ■il ,  Inn  con  umption  ol  cj anide  u as  less 
The  treatment  took  seven  days,  including 
filling  and  emptying.  Acid  tailing  was 
in-lit  i  i  lint  alkalinity  bj  lime,  gi  i  a  I 

care    beii  u.  to  avoid  anj     excess    •  if 

alkalinity  thai  would  bring  antimony  sul 
phide  into  solution  Sum,'  antimonj  was, 
however,  dissolvi  d  and  lead  acetate  was 
used  in  the  boxes,  while  permanganate  was 
used  periodically  for  cleaning  foul  solutions 
Tli.    zinc  I'  ii/    to  2  oz    gold 

per  lb.  and   wus  fused   wit h   i  \cess  i il 
oxide    \\  it  li    iron    bars,    soda  .    bi  irax .    silica . 
and   il  mi'.     The   lead   was  cupelled      I 
were:    labour  'J>.,   cyanide  8d.,   zinc    lid., 
fuel   2d.    .sundries    lid  ,    royaltj    Is.,    total 

•Is.    |i|.        In    consideriiif    tin     treal ul    of 

we  w  III  suppi  ise 
first  that  ontimonj  is  al  its  normal  price  of 

il  640  per  ton,  so  i  hat  a  concent  rati 
"in  must  bear  all  freight  ond  treatment 
charges  i  in  £20  1 1  it  cai  i  ies  n  it  li  it 
Beveral  tlwt.  per  ton  ol  gold  which  is  not 
paid  for,  il  is  rather  a  nuisance  than  any 
thing    else         Apparently     the    Globi  I 

Phoenix  d<  ies  not  at  tempt  n>  bo  \  i    ant  imom 


It    is    found    there    also    that    exposing    the 
tailing  and  slime  t<>  oxidation  for  si  m< 

I.,  t  u>  also  suppose  that 
_:  free  gold  to  pay  for 
that  metal  alone,  and  that  we  wish  to 
recover  first  as  much  gold  us  we  can.  and, 
secondly,  !<>  recover  as  much  antimony  in 
the  form  i  t  concentrate  as  we  ran  econom- 
ically. To  iln  this  successfully  we  must  rid 
our  niinils  linn-  tur  all  ul  the  idea  tliar 
seems  to  obsess  so  many  people  who 
should  know  better,  that  gold  can 
be  recovered,  and  should  in  all 
oil)}  be  recovered  b\  amalgamation  and 
cyaniding.  Winn  the\  rind  gold 
ciated    with    some    mineral    like    antimony 

sulphide    that    interferes   with    tins   j 

thej    blame   I'rovidenee  for  inventing  refi 

ton    ores.     Tin   ore   and    galena    are    brittle 

minerals    with    a    specific    gravity    ot    about 

7.    yet    in    properh    devised    plants   a    r 

h\   concentration  m:i\   attain  to  90    .     Gold 

is    mallea  ble   and    has   a    specific   grti  \  il 

ul t    19,   but    it    is  apparently    bad   form  to 

i.|\    on  concentration.      Lit    me  make 
two   heretical    statements.      On    most    gold- 
-   as   high    an   extraction   can    be 
obtained  by  concentration  as  by  amnlgni 

\'.  i  \   nil.  n.  e\  iii   «  here  inside  amal 
gamation    lias    been    practised,    with    proper 

utration    appliances    it     i-    pnssibl 
iiciiv  it      free       slime      go!  I       and       ll< 
amalgam     from     the     tailing.       The     p 
nl        I  hese        statements        lies        on        the 
i-i  tical     side,     in     the     fact     that     it 

i-    that     am     particle   of   gold    amal- 

ted  "i>  the  plates,  and  to  a  larj 

must  have  mass  enough  to 
settle  in  n  moderate  current  of  water.  If 
it  has  such  mass  it  can  be  retained  and 
sepal  al  ed  i  in  \  ai  i  ns  ci  mcenl  rat  ing  de\  ices. 
( In  lli.    pracl  ieal  side  it   lias  been  repcotedlj 

il .        In    Victorian    -"lil    mines   u    simple 

holes  ami  riffles 
has    i  '  ■  ill\     used    with    succ 

\\  here    in-all'   an  n    is    pract  ised    I 

have  repeatedly  seen  properh  arranged 
canvas  strakes  on  the  Vustralian  system 
recover  iinamalgamatcd  gold  sn  fine  that  it 
remained  long  in  suspension  il  shaken  up 
in  water.  It  a  small  tost  were  made  on 
these  lines  on  Hand  ore  I  think  quit .  a  sin 
prising     extraction     could     In  I       I 

would  '1   il  a  plate  with  1  in    stag 

gored  holes  I  soinew  lial  corneal  at  the  top), 
and  with  an  arrangement  for  regulating  an 
upward  current  in  each  row.  so  that  onh 
iron    pai  such    a  -    inaj  i  1 1  mid 

set  1 1.     in    i  hem,    w  '  re    put    In    instead   •  il 
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amalgamated  plate  directly  belov 
battery  in  which  no  mercun  bad  I n  in- 
troduced, it  would  be  found  that  an  equal 
saving  of  gold  in  the  form  oi  a  gold-iron 
concentrate  (easily  amalgamated  later)  was 
being  made  as  with  the  ordinary  amalga- 
mated plate.  Because  amalgamate 
only  about  Id.  per  ton  is  no  reason 
why  a  cheaper  process  slumM  not  be 
attempted.  This  would  also  bo  done  at 
a  lower  cost  and  with  great  safety  against 
theft.  To  return  t<>  our  subject.  Thi 
ment  plant  I  would  suggest  for  such  a  mine 
as  tlic  Weigal  would  lie:  Crushing  in 
rs  to  2  in.  and  sorting  out  at  crusher 
and  on  belt  after  crusher,  and  also  under- 
ground, any  coarse  antimony  ore.  Second 
Brushing  in  mill  through  a  suitable  mesh  to 
free    all    gold,    the    pulp    to    pass    directly    to 

Wilfley  table.  This  would  make  first  con- 
centrate streak  of  nearly  pure  gold  (con- 
taining  most  of  the  gold  in  the  ore);  2nd 
middlings  of  some  fine  gold  and  antimony 
(also  containing  some  gold  embedded  in  it). 
This  would  be  re-ground  in  pan  and  re- 
dressed over  a  Luhrig  vanner  very  carefully 
to  give  a  1st  concentrate  of  nearly  pure  gold 
and  2nd  tailing  to  be  sold  as  antimony  and 
gold   concentrate.        The   tailing   containing 

Sjold  and  slime  antimony  would  be 
passed  over  canvas  strakes  and  the  concen- 

Iso  re-di-essed  over  a  Luhrig  vanner. 
The  remaining  tailing  might  or  might  not 
then  pay  for  cyaniding.  There  is  no  doubt, 
however,  that  flotation  methods  offer  a 
most  promising  line  of  inquiry,  and  had  the 
author  been  able  to  complete  his  experi- 
ments with  oil  ami  agitation,  a  feasible 
commercial  method  might  have  been 
evolved. 


RECENT   INVESTIGATIONS   ON    DUST 

ix  mini:  aie  and  the  causation 

OF  MINEKS'    PHTHISIS. 


By  James  Mom,  M.A.,  D.Sc,  F.R.S.S  \n 


(Printed  in  Journal,  July-August,    1915. 


DISCUSSION. 

Mr.  John  Watson  (Member  of  Council). 
i   like  to  -.iy,  as  one  who 
deal  of  microscopic  work  at  one  time,  that 
this  paper  of  Dr.   Moir's  appeals  to  me  as 
very    valuable    one    and    one    which 
grace  the    Proceedings  of  any  scien- 
tific  society    in    the    world.      We   know   the 


great  havoc  that  miners'  phthisis  lias  worked 
among  the  underground  workers.  I  would 
just  like  to  move  a  hearty  vote  of  thanks 
to  Dr.  Moir  for  his  paper,  which,  I  think, 
will  be  an   epi  paper  on   this   -uli 

jecl  of  miners'  phthisis.  I  have  boon  a 
membi  r  of  tins  Society  since  L896,  and  I 
do  not  remember  a  paper  which  has  more 
careful  microscopic  and  micro-photographic 
work  titan  this  one  of  Dr.  Moir's. 

The  vote  of  thanks  was  carried   bj   accla- 
mation. 

Mr.    M.    Weinbren   (Member):    1    should 

like  to  know  if,  when  one  of  the  finest   par- 
ticles,    sa\      a     three-micron     particle,     is 
thoroughly     wetted,    it    will    still    bo    light 
enough  to  float,  or  will  it  be  heav\ 
to  sink  within  a  short  time? 

The   President:   Dr.    Moir   will   no   doubt 
answ  or  that  in  his  reply. 


THE  USE  OF  SCOOP  DISCHARGES  IN 
TUBE-MILLS. 


By   W.   Pi.   Dowling   (Past-President). 


(Printed  in  Journal,  March,   1915 


DISCUSSION. 

Mr.  K.  L.  Graham  (Member  of  Council): 

Mr.  Dowling 's  paper  on  the  above  subject 
synchronizes  with  a  world-wide  enquiry 
amongst  tube-mill  operators  for  information 
as  to  the  merits  of  the  principle  involved, 
namely,  peripheral  discharge,  and  will  be 
the  more  generally  welcomed  on  that 
account. 

Pi  i  onally,  it  gives  me  great  pleasure  to 
join  in  the-  discussion,  although  rather  late 
in  the  day,  as  experimental  work  on  this 
subject  has  occupied  the  attention  of  the 
Hand  Mines  Metallurgical  Staff  for  tin  last 
two    or  os,    and    a    considerable 

of  useful  data  has  been  collected, 
although  I  take  the  opportunity  of  remark- 
ing that  I  consider  this  still  far  from  com- 
plete.      'I'll,      results    m      the     main     entirely 

corroborate  those  published  bj  Mr  howl 
ing,  a  gain  in  crushing  efficiency,  or  produc- 
tion of  '.in,  of  l'ii  to  25  .  ha\  ing  been 
shown  to  Ko  attainable  in  our  more  modern 

plant-. 

The    history    of    the    introduction    ot    -coop 

elevators  on  these  fields,  as  told  L\  Mr. 
Dowling.  applies,  I  think',  to  all  mines 
oiignudlv    supplied  with       Davidsen       tube- 
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mills,  a  device  ol  the  kind  described  having 

I n   adopted,   as   tar  as   the    Rand   Mines 

( rroup  is  > serned,  in   191 16. 

M\    attention,   however,   was  Hist   drawn 
I  efficiency  due  to  theii 
by    Dr.  Caldecott   in  the  beginning  oi   1912. 
!\  after  this  Mr.  F.  L.   Bosqui  initiat- 
ed a  sei  ies  oi  trials  at  the  <  !itj    Dei  p,  using 
i  op     b  'tli     an     effective    diameter    of 
approximate^  58  in.,  designed  and  patented 
[r.  W.  Calder,  oi  the  Village  Main  Reel 
G.M.   Co.,   Ltd.     Latti  rly,  improved  modi- 
ficai  ions  "i    bhe  oi  iginal   t.\  pe,   depicted    by 
Mr.     Dowling,     have     been     found    equally 
1 1 '  1  less  costly,  and  for  this  reason 
□  use  < 'ii  some  i if  our  mines.  The  i ibject 
oi    the   trials   in   the   first    instance   was    I  i 
determine  the  effecl  of  a  pulp-lifting  device 
on   the  crushing  efficiency    and   power  con- 
sumption ol  our  standard  tube-mills.     In  a 
later  series  the  diameter  ol   the  scoop  was 
varied,  the  minimum  effective  diameter  ex- 
uted  with  being  '2 1  in. 
Before   turning   to  the   tabulated   figures, 
it   would  be  well  to  explain  in  a  few   words 
the  conditions  under  which  the  trials  ivere 
run      The  gi  eatesl    ca  re  n  as  taken   to  pre- 
\ .Hi   anj    possibility   oi   errors  in  the  power 
readings,  which  were  taken  with  an  ind 
ing   wattmeter,   the   total    units    consumed 
being   read   from  an   integrating  wattmeter. 

Chi    inl ill  employ  ed  in  the  expei  im 

work  was  kepi  specially  for  this  purpose, 
being  br<  iugh1  into  circuit  for  the  peri 
the  run  only,  usually  eight  hours,  a  unit  ot 
those  regularlj  employed  being  -lint  down 
to  compensate,  and  under  these  conditions 
could  I"-  examined  as  often  as  necessary  for 
load  and  ivi  at  No  samples  i  ir  t  eadings  w  ere 
taken  until  uonnal  running  conditions  were 
obtained,  the  work  being  in  sole  charge  of 
a  member  oi  the  di  partmi  nta]  si  a  ff,  in  this 
case  Mi'.  II.  S.  Ball,  whose  previous  ex- 
I"  in  nee  i ai  similar  u i n  I,  specia llj  fitted 
to  aci  in  i  Ins  capacitj  .  In  tins  conned  ion, 
while  in  ji  in  i  al  agi  ''in.  hi  w  it  h  Mr.  I  low- 
ling,  in  his  remarks  relative  to  the  necessity 
king  a\  eraj  ■  oly,  ]  shi iuld  like 

bo  point  "lit   that   this  becomes  very   much 

more  necessary  wl Lata  has  to  I"-  collect  - 

i  .I  under  routine  conditions  from  units  form- 
ing an  integral  part  oi  the  plant  in  regular 
use.  Iii  the  trials  under  review,  inns  mm 
which  abnormal  conditions  were  known  to 
have  entered,  were  discarded,  long  experi- 
ence ami  close  observation  enabling  this  to 
be    d<  me    w  it  h    accuracy  :    the   result    being 

I  the  runs  tabulated  could  I" 
as  aba  ilutelj   repi  i 


In  regard  to  the  grading  ol  the  pulp  teed. 
this  can  I..  I  typical  el  the  prac- 

tice on  all  our  more  modern  mills.  and  in 
this  connection  Mr.  White's  remarks,  con- 
tributed   to    the    discussion    on    the    paper 
\pril.    1915,    p.    2.'!."))    are   ot    con- 
able  interest .  as  the  higher  mechanical 
qcj  ,   show  n   h\    the   <  !itj    I  >ei  p   I  rials, 
doubt  due  to  the  lower  percentage  of 
'.in  in  the  pulp  fed.     <  >w  ing  to  local  con- 
ditions i  scisting  at  the  tunc  of  the  trials,  it 
was  not   possible  to  experiment   with   I 

b   the   i  esults   d.>   not 
-i    an\    lik.  lib  od   ol    improA  .in.  at   in 
either  crushing  or  mechanical  efficiency  over 
_  nre. 
By  an  examination  ol  the  respective  tabu- 
lations interesting  comparisons  can  be  made 
In  the  average  ol  rune  Nbs.  1  and  5,  Sim- 
mer and  .lack,   w  ith  a   load  of  11'  16  tons, 
1  is-s   ill',    is  consumed,  8  -  125*3 

11.  P.  in  rim-  v  -    8,  9  and   i".  i  ■■  ••    I  leep, 
using  10"6  tons  ..I  pebbles  and  producing  11 
Ii  ss       90  :    the  mechanical    efficiency 
n     considerably  higher  in  the  case  of 
the  latter  (last  column,  Table  "  D  "),  with- 
out making  allowance  for  the  extra  diameter 
-  miner  and   Jack  mill,   the   power 
consumption,  apparently,   not   being  affect- 
ed by  variation  "I  pebble  load.     (See  Robin- 
son   Deep,    Runs    9  15,    Cols.    9    and    10.) 
examination  ol   these  figures  reveals 
the  lower  moisture  and  coarser  pulp  fi 

differing   factors.     An   analyses  of  run 

No.  8,  Table  2,  Simmer  and  -lack,  and  runs 

Nos.    II    to    1  l.   Table   "  E  ",   Citj    D 

show  that   with  the  same  pebble  load,   125 

H.P.  was  required  in  the  ease  of  the  former 

.nisi   107  II  P.  for  the  latter,  I  he  same 

luction  of       '-111  resulting,   the   principal 

point    of    difference    apparently    I"  ing    the 

■   moisl  hi i-  ni  the  City    Deep  feed  pulp. 

p  iring  runs  Nos     l  I  and   15,   Robin* 

son  I  'ee|,.  w  ith  N'-.  8,  9  and  10,  Citj   1  '•  ep, 

the  latter  show  a  lower  power  consumption, 

with    about    the   sun.-   production   oi    -90. 

The  factors  ai  variance  being  the  load,  fei  d, 

moisture,  and       90  in  tube-mill  inlet. 

That  the  crushing  efficiency  incn  ases  with 

•    diameter  .it  the  lilt    is  indicated 

by    a    comparison    oi    runs    Nos.    9    to    1~>. 

Robinson  Deep,  with  N'os.  '_'  to  5,  <  it\   I  • 

the  power  consumption  being  the  same,  but 

the  production  oi      90  considerably  more  in 

the  case  .it  the  latter. 

Runs  Nos.    I  and  5,  City    Deep, 
ticularlj   interesting,  as  showing  that,  with- 

els    oi     the     |' 

l.iw     moisture    does     not     adversely 
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crushiDg  efficiency,  as  when  working  under 

the  figures  for  -90  pi 
tion  reached  a  maximum. 

The  considerable  divergence  observable 
in  some  oi  the  results  seems  to  justify  my 
•■!■■  ding  remark,  thai  finality  has  uoi  been 
reached  in  these  investigations:  in  any  case 
the   probable   results  of  tl  ion   of 

this  principle  would  hav<    I  i  be  worked  •  ul 
over    the    w  boli  3tamp  tube  mill 

combinations  in  us<  , 

The  meeting  then  terminated. 

Review. 


TABLES    WD   DATA    FOE   R  \\'l> 
REDUCTION  VVOEKS. 
Arranged  by  C.  0.  Schmitt. 
This  extremelj  useful  compilation  renders 
labli    a   in  iss  oi  data  onlj    I 
obtain*  d    otherwise    l>\    the   expenditure   of 
considerable  time  and  trouble  in  searching 
through  books  oi  referi 

The  I  ■  1 1  i  I .  of  the  tables  are  from  publica- 
tions oi  Dr.  Caldecoti  or  Mr.  II  \.  White, 
and  ..i  course  bear  directly  on  the  everydaj 
routine  oi  the  reduction  plant. 

Ii  is  issued  in  two  forms,  one  a  sheel 
suitable  for  posting  up  on  an  office  wall  and 
the  other  a  smaller  sheet   for  desk  us 

the   desired    information    is  obtainable 
,\ .  and  that  this  is  oi  a  kind  very 
pparenl  from  the 
following  index  :  — 

ill  Ri  lal  '■■  stamp  duties :  (2)  Useful 
I'M11"-  I     Mill  pulp,  quantity   of;     l 

Slime  pulp  table  ;  (5)  I  (ecantal  ion  slime  treat- 
men!     formulas;    (6)     International    Ai 
Weights; 

Assa  :  system  :  (8a   Capacity  But- 

ter slime  filtei  I    ipacitj   rotarj   -and 

filter  tables  ;  (8c)   Spei  ds  and  capacil  ii 
'nl>.   i  i  aunder  grades  ;  (10)  Capacity 

ntrifugal  pumps  ;  (11)  Weight 
tables;  (12)  Slime  pulp  formula?;  I  13    B 
phati  lution  ;  (14)  Tube-mill  pebble 

loads  :  (IS    Sand  pulp  table  :  1 16)  [mp. 
dard    wire    gauge :    (17      [.M.M.    Standard 
screens;   (18j    Battery    screening 
fi  i  mulae ;  1 19)  <  lapacil  t   oi    diaphragn     i 
classifiers;  (20    N.C.U.  system;  (21)  Tube- 
mill  Feed  formula  ;  (22)  Flow  solution  through 

-and  filter 
24)  - 

mula  for  cyanide  solui  ii  m    (26   Thermon 
convi  28    s  ,nt  1 1 

\ti  ican     ii 

solids  :  Solubilities  oi  salts  in  hoi   and  cold 
water 


Though    it    has  obviously   n<»t    bei 
to  decide,  jusi   what  to  include  and  what  to 
.    it    would   be  difficult  •    any 

notable  addition  or  omission,  having  regard 
able  si/.i'  and  legibility.  Mr. 
Schmitt  appears  t"  have  made  a  very  well- 
balanced  and  neatly  an  tion, 
which  should  be  of  considerable  value  to  all 
reduction   « 

The  price  is   L2s.  6d.  for  th< 
while  a  few    copies  only  arc  available  in  ;i 
smaller  size  which  max  be  folded  for  p 

use,  pi  ice  5s.  each.  Tic--,  can  he 
obtained  from  Mr.  Fred  Rowland,  P.O.  B<  t 
1  Is:;,  and  ii   mat   he  mentioned  that   hall 

pr  lit-  ai e  t. .  be  devi  ted  to  tl b 

S  -  \     I  ted  Ci         3  G.  H.  S. 

Notices   and   Abstracts   of  Articles  and 
Papers. 

i  HEMISTRY. 

I-'S  1:1:0.  ',  i\iui      DETEEMINATION     OF     ZlSC —  "The 

method    of    titration    in    alkaline    solution    is    the 
method    reo  use  at    Broken    Hill  for 

the  estimation  of  zinc  b\    titration  with  potassium 
Tin-   first   modification   for   use   with 
acid  solutions  was  formally  rejected. 

Titration   in   Acid  Solul  -lit   f i  .">   gm. 

..a  8  oz.   beaker  ami  diss 
concentrated    niti  ii    ai  id         W  1"  a    ill    red 
fumes  have  -tals  of  potassium 

chlorate    ami    evaporate    to   hard"    dryness, 
does    n"i    seem    superior    to    the    common    Western 
ii   treating  in  a  casserole  with  a  saturat- 
ed    olution   of   potassium   chlorate   in  strong   nitric 
ai  ill.  ]      Allow    t..   cool,   ami    thei  I    1 J ■  •  T 

water.    1  .'i   cc.   ••!   ammonium   hjdi  0'88) 

ami    7   um.   of   ammonium   chloride,   ami   boil  on  a 
sand   bath   for  at   leas)   four  minutes. 

Kilter  ami  wash  thoroughly  with  a  !  NH4I  1 
solution  until  the  filtrate  measures  about  :uiO  cc. 
Add  -  gm.  sodium  thiosulphate  ami  one  drop  of 
methyl-orange  solution.  From  a  I. untie  then  add 
concentrated  hydrochloric  acid  until  just  acid,  then 
5  <•  ii  excess  Heat  to  80  C.  ami  titrate  with 
him  ferrocyanide,  using  a  saturated  solution 
i-  an  outside  indii  al  n  The 
end  point  i-  reached  when  on,'  drop  of  solution 
ami  cm-  drop  of  the  acetate  indicator  give  a  faint 
chocolate  colour  on  a   white  spot   plate. 

idardization     of     thi      K,FeCy,     Solution. — 
Weigh   out   0'3  gm.    of   c.p.    zinc  oxide,   previously 
d    to   redness   and    cooled,  in   a   desiccator,   or 
ii     ■  p.    metal  I  ii    zim  .   and   dissolve  in    II 
"t   hydrochloric  acid,     Dilute  to  about  200  cc.   with 
hot    water,    thru    add    l "'  water   (sp. 

_|     "  58     ;,,  ,i    :      ,„     ,.t    ammonium    chloride    and 

•  n   above    for   the   assay 

Titration    in    Alkali  in     Solution  isium- 

ferrocyanide  .-olution  contains  32'3  gm.  of  the  purr 

salt     per    litre     i  1     1     gm.     zim  |       A     fi 

chloride  solution  containing  in  each  litre  200  gm.  of 
cream-ol  tartar  and  2  ci  of  ;i  neutral  fei 
chloride  solution  carrying  1"  iron  i-  a  ■  used 
•  mulsion  must  be  well  shaken  before  using 
ified  below. 
'1*1 utside  indicator  is  pure  glacial  (99°     t"   1' 
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To  standardize  the  solution,  weigh  out  two  lots 
•of  pure,  freshly  ignited  zinc  oxide,  dissolve  in 
about  5  cc.  of  dilute  nitric  acid  (1  :  4)  and  evapor- 
ate nearly  to  dryness.  Dilute  with  100  cc.  hot 
water,  add  7  gm.  pure  ammonium  chloride  and  15 
■cc.  of  0'88  ammonia,  dilute  to  about  300  cc.  with 
hot  1%  ammonium-chloride  solution  and  add  30  ec. 
of  ferric-tartrate  emulsion.  Titrate  at  70°  C.  with 
potassium  ferro-cyanide  solution,  until  one  drop  of 
the  solution  gives  a  faint  blue  colour  on  a  spot 
plate  with  the  indicator. 

The  difference  in  weight  of  the  two  quantities  of 
zinc  taken,  divided  by  the  difference  in  the  cubic 
centimetres  of  solution  taken,  is  the  absolute  stan- 
dard. The  weight  of  zinc  taken,  subtracted  from 
the  cubic  centimetres  of  ferrocyanide  used  multi- 
plied by  the  absolute  standard,  is  the  "blank"  to 
be   deducted  from  all  determinations. 

The  Assay. — As  no  titration  should  require  less 
than  2  cc.  nor  over  25  cc.  of  the  ferrocyanide  solu- 
fcion,  weigh  out  0'5,  1  gm.  or  2  gm.  of  sample  into 
an  S  oz.  beaker.  If  sulghide,  dissolve  in  6  cc.  to 
10  cc.  of  strong  nitric  acid  and  boil.  When  red 
fumes  cease,  add  1  gm.  of  chlorate  and  evaporate 
to  complete  dryness.  This  precipitates  the  man- 
ganese as  oxide. 

For  roasted  ores,  oxides,  etc.,  boil  with  7  cc.  to 
10  cc.  of  strong  hydrochloric  acid,  ev.-.porate  nearly 
to  dryness  and  add  10  cc.  HXO,.  Boil  until  most 
of  the  acid  is  decomposed,  then  add  a  little  pow- 
dered potassium  chlorate  and  evaporate  to  complete 
■  dryness. 

Cool,  add  100  cc.  hot  water,  break  up  the  mass 
with  a  rubber-tipped  rod,  and  add  7  gm.  of  am- 
monium chloride,  15  cc.  of  0'88  sp.  gr.  ammonia 
and  about  0'5  gm.  sodium  peroxide.  Boil  for  a 
few  minutes  and  filter  off  the  precipitated  iron, 
alumina  and  manganese.  Redissolve  the  precipi- 
tate in  the  least  necessary  hydrochloric  acid  and 
reprecipitate.  Wash  the  precipitate  with  boiling 
l°o  ammonium-chloride  solution  until  the  bulk  of 
the  filtrate  is  about  300  cc. 

Add  30  cc.  of  the  ferric-tartrate  emulsion  and 
titrate  at  70°  C.  with  potassium  ferrocyanide.  If 
copper  is  found  to  be  present,  before  adding  the 
ferric  tartrate  emulsion  make  the  solution  just  acid 
with  hydrochloric  acid,  add  1  cc.  excess,  and  then 
about  20  gm.  of  clean  granulated  lead  (zinc  free). 
Warm  on  the  sand  bath  with  occasional  stirring 
until  all  the  copper  is  precipitated,  decant  the 
liquid,  wash  several  times  by  decantation,  add  30 
cc.  ferric-tartrate  emulsion.  15  cc.  of  0'88  ammonia, 
and  titrate,  using  the  acetic-acid  indicator  no  a 
spot  plate. 

It  is  advisable,  when  dissolving  roasted  and  sin- 
tered ores,  to  rub  with  a  little  water  first,  to  pre- 
vent adhesion. 

With  very  low-grade  ores  the  amount  of  am- 
monia present  may  prevent  the  precipitation  of  the 
zinc  when  titrating.  In  this  case  acetic  a<  id  is 
added  until  a  precipitate  forms,  ami  the  titration  is 
then  completed. 

[In  connection  with  any  method  of  ferrocyanide 
titration  it  should  be  remembered  that  the  zinc 
ferrocyanide  precipitate  is  of  constant  ('imposition 
•only  in  case  the  ferrocyanide  is  in  excess.  To 
obtain  the  best  results,  therefore,  the  solution  to  1"' 
titrated  should  be  divided  into  halves  fairly  closely, 
and  cue  half  titrated.  All  except  1  cc  or  2  cc  of 
nd  half  of  the  solution  should  be  added 
and  the  end  point  over-run  with  tin-  ferrocyanide 
solution.  Allow  to  stand  a  few  seconds  and  add 
the  last  of  the  solution,  finishing  as  accurately  as 
.possible. 


Where  many  zinc  determinations  are  run,  c.p. 
ammonium  chloride  becomes  a  burdensome  and 
apparently  unnecessary  item  of  expense,  for  the 
ordinary  commercial  sal  ammoniac  seems  to  answer 
perfectly. — Editor,  E.  and  M.  J  ."—Engineering  and, 
Mining  Journal,  Feb.  6,  1915,  p.  285.     (G.  H.  S.) 

A  Rapid  Method  of  Estimating  Xitrates.— 
The  oldest  method  for  the  quantitative  determina- 
tion of  combined  nitric  acid  is  that  of  I'elouze,  in 
which  a  known  weight  of  the  substance  to  be 
assayed  is  boiled  with  excess  of  ferrous  chloride 
(or  sulphate)  and  concentrated  hydrochloric  acid, 
when  the  following  reaction  takes  place  : — 
3FeCL.+HN03  +  3HCl  =  3FeCl:,  +  NO  +  2H=0 

The  remaining  ferrous  chloride  is  then  estimated 
either  with  standard  bichromate  or  permanganate. 
An  alternative  method  (Knecht  and  Hibheit,  "New 
reduction  methods  in  volumetric  analysis,"  p.  67) 
is  to  estimate  the  ferric  chloride  directly  by  means 
of   titanous  chloride. 

The  nitrometer  of  Lunge  affords  a  rapid  and 
accurate  means  of  estimating  combined  nitric  acid, 
and  is  perhaps  the  most  universally  used,  especi- 
ally in  works  practice.  It  is  based  upon  the  fact 
that  nitrates,  in  presence  of  concentrated  sulphuric 
acid  and  metallic  mercury,  yield  the  whole  of  their 
nitrogen  as  nitric-oxide,  which  is  measured  directly 
as  such. 

A  third  method  is  a  gravimetric  one  and  is  based 
upon  the  property  of  diphenyl-endanilohvdi.it>  i 
azole  (Nitron)  of  forming  a  sparingly  soluble  pre- 
cipitate   with    nitrates. 

A  fourth  method  of  estimating  nitrates  is  based 
upon  the  quantitative  reduction  of  nitric  acid  (•> 
ammonia  in  presence  of  excess  of  caustic  alkali  by 
means  of  a  suitable  reducing  agent,  according  to 
the  scheme  : — 

HXO-rlH^XIT  +  SrTO 

The  ammonia  formed  is  collected  in  standard 
sulphuric  acid  and  the  extent  of  the  neutralisation 
of  this  is  ascertained  by  titration  with  standard 
alkali,  or  in  case  very  small  quantities  only  are 
present  the  distillate  is  nesslerized.  The  reducing 
agent  originally  employed  in  this  method  was  zinc 
dust,  but  later  it  was  found  that  aluminium  was 
more  suitable  for  the  purpose.  In  both  cases, 
however,  a  considerable  amount  of  time  was  con- 
sidered  necessary  to  effect  complete   reduction. 

In  a  paper  published  in  1903  (Ber..  .in.  166;  this 
.1  .  1903,  232)  the  author  drew  attention  to  the 
fait  that  titanous  hydroxide  was  capable  of  effect- 
ing the  complete  reduction  of  nitrates  to  ammonia. 
A  further  examination  of  this  reaction  showed  that 
the   reduction   is  almost   instantaneous. 

When  caustic  soda  is  added  to  a  solution  of  a 
titanous  salt,  black  titanous  hydroxide  is  precipi- 
tated, but  this  begins  to  decompose  almost  it 
once,  yielding  nascent  hydrogen  ami  the  white 
titanii  hydroxide,  probably  according  to  the  fol- 
lowing   equations  : — 

T,  iM>l)1  +  6XaOH  =  Ti,,(OHh  +  3Na,SO. 
I  -  (OH),  |  I'll  fl    2Ti(OH)4+Ha. 
i  he  ii    •    method,  or  rather  the  modification  of  the 
old  method,  is  based  upon  this  reaction,  and  when 
proper!)   carried  out  has  given  entirely  satisfactory 
results. 

A  convenient  amount  of  nitrate  for  a  single  esti- 
iii.it i . 1 1 1  is  about  the  equivalent  of  O'l  gm  potas- 
sium   nitrate.      Thus,    in    the   assay    of    a    Commercial 

sodium  nitrate,  about   1   gm.   is  accurately  weighed, 
dissolved    in   water,   and   made  up  to   100  cc,        Of 

this.    Ml  re,   are  measured  into  a  copper  Mask,  excess 
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of  caustic  soda  is  added,  and  then  about    - 

.1  titanous  sulphate  or  chloride.  The  dis- 
tillation can  thi  I  ttfa  and, 
after  the  boiling  a  quarter 
of  an  hour,  the  operation  is  finished  and  Lack 
titration   is  effected. 

It       essential  thai   I  :  ould  be  added 

in  the  si  ited,  for  it   t he  ai  id  Bolution 

of   the   tita is   salt    is  allowed   to   react    with   the 

which    result    in    the 
expulsion   "t    a    portion   of   the   nitrogen   either   aa 

de,    and    the    result 
<|tiently    unreliable.      It    is    also    obvious    that    the 
titanous  Bait   should   1"-   free   from 
sonally  I  have  not  had  anj   trouble  in  thii 
but    I     "*   informed   that   ammonia   ; 
in  .-in. ill  quantities  in  some  ol  i    mmercial 

i 

bi    a  detei 
I   out    at    a 
cost   of   il"1   n  • 

it     in    the    manner    de 

■pectively 
• » ■  i  sir     and  99  b  en  coi  ro 

borated  by  different  observers  and 
I   the   reliabil 
Nitritt  quantitatively      redo 

ammonia    1".    the   action   of   titanous   hydroxide    in 
'  ic    alkali.         This    was 
shown   to   be   the  case   by  a   duplicate   experiment 
with  pure  crystallized  silver  nitrite,   which  yielded 
99  17        \    NO,. 
The    quantital  n  m    of    nitric 

ammonia  by  thi  of  a  metal  as  describ- 

ed  in  the  above  Bhoi  I  t  be  only 

ind,  and    I   am  com  i I   that  the 

method  affords  the  mo  dj  existing  pro 

M  i. ,ii., I   nitric 

aeid.     Any  curtailment   "t   tune  required   for  such 

ii   t ■  ►  the  analytics 
and   indirectly  to  the  industries.     The  method   has 

■  urriculum    of    the    i 

■        •  '.  i 

E.    Knecht.— J 

i     \    \\ 

MET  \i.u  \:<.\ 

tube  mill  work 

to      set.       |] 

mill     men     t] 

tube  mill    was    developed    from    the    ball 
mill,    in    which    the   crushin 
lining  ai 

of   steel    ;  I    ,  rushed    was   alwava 

high,    although    both    halls   ami    lining   wi 

1  iefly    flint    peb 

I  t I    in    tin'    tube  mills    of 

■ 
adopted  to  redui  o  tin 

•■>■■     boi interprising     mill     men 

irted    t'i    thi     ii-.-   ol    bal 
steel   or  •  lu. .me   steel,    «  bii 

i     HI    tl arlv    daw    ..f 

the  ball   mill  i;  as  to  this  we  do  n  I 

is    found    th  mill,    the 

.    . 
are  able  to  do  the  work  for  which  three 
,  ■  ed 


In   the   previous   paragraphs   we  have  had   refer- 
ence  especial!}   to  the  use  of  the  tube-mills  in  con- 
nection with  processes  of  mechanical  concentration. 
In    connection    with    hydrometallurgical    pro. 
there  may   be  Othei  It    and 

■     may    In-    paramount     in    many    cases,    there 

still  remain  to  1 nsidered  those  instances  where 

metallurgical  effect   must   be  regarded.     It  is  i 

hie    that    by    adding    finely   ground    iron    to   a    pulp 

destined  for  cvanidation,  an  excessive  cyanide 

on  would  result,  should  this  happen,  the 
steel  balls  could  not  be  used  in  cyanide  plants. 
If  they  are  hard  enough  to  avert  that  difficulty, 
however,  there  is  no  apparent  reason  why  they 
should  not  be  used."  hngineering  and  M 
Journal,  Dec.  -Jf,.  I'.til.  p.   1151      (G     II    - 

Tin     Ajasi  nmi  s   oi    l.i  mi.     Pure    I'l.ll  \-i  I 
prepared,  as  a    white  amorphous  powder,  bj    I 
lution    with    disodium    an 

washing  the  | pil 

quantity   of   nitric  acid,   slowly   adding  dilute  am- 
monia,   witl stant    stirring,    until    about    tl 

stand   overnight,    filtering,    washing   the   precii 
with     water    slight  I  ■  and 

drying  at    110°  < '.      When    fused  .it    a  dull   red   he.it. 
it  gave  the  pyroarsenate,  and,  by  heating  with  am- 
monia,     a      basic     salt,      21Pb  DH)  . 
lull  0.     The   prei  ipitates   formed   by   i 
tiate  with  disodium 

■.lures  of   the   acid   and   basic  salt,   both 
of    which    are    insoluble    in    water.      ["hi 
PbHAsO  l  16,  and  that  of  the 

basic  salt,   7*105.     1  i  lie  is  determined 

In  commen  ial  arsi  i  ligesting  3— 10 

gm.    (dried    at    II 

ordinary   temperature,   with  200  i  solu- 

tion of  aunt  m  i  ai  bonate),  filtei  in 

'•ic  In. i    funnel,    prepared    with   a    pad 
of  two  sheet-,  of  filter  paper,  with  a  la 

t  ween    (the    upper    paper    being    a    hard 
filter),   v.  .i.-l.  i 

I  tj   w  ith  lead  nitrate,  and  . 
iniiiii  r  f i  1  _ 

B  Bull.    1 

B          ■  i  .  ...  I     -       Depl 

amour  I  filtrate,  .  all  ulated  as 

\    1 1                       ■•  in  t lii   t.n  tin  :  iio.il.  givi 

HAsO  nt    in   i he  oi i_-in.il   mix- 
ture     II     \     Tab  ii  r  (\o  i:    ll    Robin 

Ii  ■  31,  1914,  p.  1008        I     \    \\   i 

Pi  Xiv      S 1 1 \ \  is..-  -    "  Mr.    ' 

lly    furnished    the 

ings,"    which    are    particularly  •    the 

■  me  : 
"  Most   of  the   English  zinc  Bmelters  aim 

!er  suitable   for  u.-e   in   making  a 
quality    brass    for    which    p 

• .    and    such 
venientlv   rolled.      On   the  ..tier   hand,   many  of  the 

ible   quantities   of    lead,    and    the 
her.    after    refining 

from     i  their 

able  t.i  rolling  :  most   ..f  1 1 
sheet   /in.    is.  therefore,  produced  at   the  Continen- 
tal   WOI 

hi  till-  lire    of    till  I 

iffected   to  a   i, 

pin  it  "  •■  hi,  h  the  most   Imp. u  tant 
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1.  I.:  ml. — Moderate  amounts  of  lead  render  zinc 
malleable  and  ductile,  and  up  to  1^%  permits  good 
rolling.  With  more  than  1J^%  of  lead,  zinc  be- 
comes tender,  and  although  zinc  containing  :'>  of 
lead  can  be  successfully  rolled,  the  sheets  are  very 
tender  and  liable  to  crack. 

2.  Iron. — Iron  reduces  the  malleability  of  zinc 
and  makes  it  harder  and  more  brittle.  Up  to 
ii  ] 'j.v.  of  iron  is  not  injurious,  but  above  this  the 
bad  effects  become  apparent,  and  0'2°o  of  iron 
seriously    interferes    with    rolling. 

3.  Oxygen. —  This  may  occur  as  zinc  oxide,  due 
to  imperfections  in  distilling;  if  much  of  this  is 
present  the  spelter  will  become  brittle  and  difficult 
to  work. 

Other  impurities  may  occasionally  be  present  in 
gpelter,  and  of  these  cadmium  (up  to  IV,  I  dues 
not  interfere  with  rolling,  whilst  copper,  tin  and 
arsenic   render   zinc   hard   and    brittle. 

The  spelter  produced  by  the  Broken  Hill  Pro- 
prietary Company  contains  about  1'2",,  lead  and 
D'06  iron,  and.  therefore,  presents  no  difficulty 
in   rolling   into  sheets. 

Physical  Propertii  s. — At  ordinary  temperatures 
Bine  is  quite  brittle,  and  ingots  can  be  easily 
broken ;  between  100°  C.  and  150°  C.  it  becomes 
malleable  and  ductile,  but  above  the  latter  tem- 
perature it  again  becomes  brittle,  and  at  200°  C. 
(  .hi  be  reduced  to  a  powder  by  pounding.  The 
relatively  coarse  crystalline  structure  of  cast  zinc 
IS  destroyed  by  rolling  or  hammering,  and  the 
specific  gravity  of  the  wrought  metal  is  about  7'25 
compared  with  7'05  when  cast.  Wrought  zinc 
heated  to  between  100°  C.  and  150°  C.  retains  its 
malleability    and    ductility    after   cooling. 

hithgow  Test. — In  the  spelter  rolling  test  recent- 
ly carried  nut  by  Messrs.  Hoskins  &  Co.,  at  the 
Lithgow  Works,  their  ordinary  sheet  iron  rolling 
practice  was  followed.  Each  ingot  contained 
sufficient  metal  to  form  two  eight  font  sheets  of  the 
requisite  gauge  and  two  of  these  ingots,  heated  to 
about  125°  I'.,  were  first  rolled  into  sheets  about 
5  ft.  long  and  007  in.  thick  :  each  of  these  sheets 
was  then  fi  'I'd  in  halves  and  the  double  thickness 
further  lulled  into  lengths  of  about  4  ft.  :  one 
doubled  sheet  was  then  placed  over  the  other,  and 
the  four  thickness  rolled  until  the  full  length  of 
8  ft.  x3  ft.  was  obtained.  After  dressing  the  edges 
in  a  plate  shearing  machine,  the  individual  sheets 
easily   parted    from   one   another. 

Shavings.-  In  recent  years  most  of  the  shavings 
produced  are  turned  from  8  ft.x3  ft  sheets,  about 
twelve  of  which  are  joined  end  tu  end  ami  tightly 
coiled  on  a  wooden  mandril,  funning  a  cylinder  3 
ft.  long  and  about  fi  in.  in  diameter.  This  is 
placed  in  a  lathe,  and  a  tool  with  a  lateral  travel 
cuts  the  zinc  from  the  end  of  the  cylinder.  The 
average  price  of  sheet  zinc,  f.o.b  .  Antwerp,  dur- 
ing the  year  1013.  was  £3  lis.  6d.  above  that  for 
spelter,  so  that  the  former  may.  under  normal  con- 
be  landed  in  Australia  at  about  £fi  per  ton 
above    the   ruling   market    price    for    spelter. 

From  time  to  time  experiments  have  been  made 
to  try  ami  produce  zinc  shavings  by  methods 
whereby  the  preliminary  cost  of  rolling  into  sheet 
f' ii n i    can    be   eliminated. 

By  use  of  a  special  turning  toil,  it  has  been 
proved  that  it  is  possible  to  produce  a  shaving 
direct  from  cast  spelter,  but  the  process  is  so  slow- 
that  the  cost  of  such  turning  is  greater  than  that 
of  shavings  produced  in  the  ordinary  way.  Shav- 
inga  piu, lined  by  this  method  are  mure  brittle 
than   these   produced   from   the   wrought    metal   and 


would  probably  yield  an  excessive  quantity  of  short 
zinc  when  used  in  the  precipitation  boxes. 

A  zinc  ribbon  has  recently  been  placed  on  the 
market  as  a  substitute  for  the  ordinary  zinc  shav- 
ings. This  is  produced  by  fine  streams  of  molten 
zinc  falling  on  to  a  rotating  water-cooled  drum 
which  has  a  peripheral  speed  of  about  950  feet 
per  minute.  The  ribbon,  although  of  about  the 
same  thickness,  is  much  wider  and  more  ductile 
than  the  ordinary  shaving,  and  after  being  in 
contact  with  cyanide  solution  for  a  time  it  would 
probably   have  a   tendency  to  pack   in   the  boxes. 

I  understand  that  several  of  the  mines  in  West- 
ern Australia  have  experimented  with  the  ribbon, 
and  diverse  results  were  obtained  :  this  is  prob- 
ably due  to  the  difference  in  the  alkalinity  of  the 
solutions  used.  The  cost  of  producing'  ribbon 
from  spelter  by  this  method  is  about  £."i  per  ton 
less  than  the  cost  of  producing  shavings  in  the 
ordinary  way  from  sheet  zinc." — C.  C.  Freeman. 
-  Monthly  Journal  "I  Cham,  of  Mines  <■!  IT.  Aus- 
tralia,   Feb.,   1915,   p.    11.     (H.   A.    -V.) 

MISCELLANEOUS. 
Ink  fob  Labelling  Reaoents. — "For  writing 

on  labels  of  reagents  ami  other  bottles  exposed  to 
laboratory  fumes,  the  following  ink  is  recommended 
by  the  Chemical  Tradt  Journal:  20  gm.  shellac  are 
dissolved  in  a  hot  borax  solution  (30  gin  in  4(H)  cc. 
water)  ami  filtered  while  hot.  To  the  filtered  liquid 
the  following  solution  is  added  :  Aniline  black, 
8  "in.  ;  tannin,  0"3  gm.  :  picric  acid,  0  1  gm.  : 
ammonia,  15  gm.,  water,  Hi  gm." — Engineering  and 
Mining  Journal,  Oct.  31,  I914~  p.  789.     (<;.  H.  S.) 

The  Sewage  Disposal  Commission. — "  The 
conclusion  of  the  labours  of  this  Commission, 
which  have  extended  over  a  period  of  seventeen 
years,  and  the  issue  of  its  final  report,  enables  us 
to  consider  what  has  been  the  gain  to  engineers 
generally  as  a  result  of  its  work.  So  far  the  techni- 
cal Press  does  not  seem  to  be  enthusiastic.  It  must 
be  admitted  that  when  the  Commission  first  sat  the 
whole  question  of  the  disposal  of  sewage  was  in 
a  most  involved  condition.  Land  treatment  ap- 
peared at  that  time  to  be  the  only  system  accept- 
able to  the  authorities.  The  evidence  obtained  in 
the  interval,  and  the  various  conclusions  based 
thereon  show  that  artificial  treatment  is  perfectly 
reliable,  ami  land  treatment  alone  is  now  looked 
mi  with  suspicion,  or,  at  all  events,  is  not  wel- 
come. The  Commission  has  certainly  amassed  a 
considerable  amount  of  information  which  will  be 
must  useful  to  the  sanitary  expert  of  to-day  in 
evolving  schemes,  and  it  is  not  perhaps  for  the 
next  ten  or  twenty  years  that  the  full  results  of 
the  seventeen  years'  enquiry  will  be  properly  appre- 
ciated There  is  one  point,  however,  upon  which 
there  is  immediate  and  cordial  agreement  amongst 
the  contemporary  engineering  Press.  We  refer 
In  portions  of  the  report  which  st^te  that  it  is 
unnecessary  In  purify  all  sewage  effluents  to  the 
same  high  standard.  Allowance  is  m  ul  I'm-  local 
conditions,  and  the  commonsense  view  is  taken 
that  when  the  volume  of  water  is  consid  rably  in 
excess  of  that  of  the  effluent  dischirgi  into  it, 
and  when  the  stream  below  the  point  nf  discharge 
is  not  used  as  a  source  of  domestic  n-  h  some 
latitude  may  lie  allowed  in  the  st"  '  i  to  be 
attained.  The  burdens  which  have  hitherto  been 
laid   upon   certain   communities  may   tins   in   future 

1 nsiderably     lightened." — Ind.      '  ring, 

June  12,   101.5.  p.   347.     (J.  A.   W.) 
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Abstracts  of  Patent  Applications. 

277   II     William  Fyfe.     An  improved  method 
itening    pulleys    to   cam   shafts   in    Btamp 
i  1.6  11 
This  application  relates  to  a  modification  of  the 
well-known  Blanton 

idifii  ation   consists   in   making   tl 
double,  the  tap<  -   in  oppo- 

site directions,  thus  making  a  fold 

the  shaft  when  in  action. 
-  [aimed   thai    b  I  ;>i>  construction 

it   more   readily    released   than   the   Bingli 

John      Ed 

.  .i 
ipplii  ation  refers  to  a  valve 

to  a  flap 
I    by    means    of    links 
■haft,   the  point   of 

13/14.        William    Frederick    Smeeth.        Im- 
relating  to  clutches  fur  wind- 
ing engines  or  ot  bi 
This   a  an    arrangement    of   the 

dutch  for  the  drums  of  winding  engines,  and  has 
object    a    finer   adjustment    ot    rope    length 
from  which  l 

Willi    the    usual    multiple    jaw    clutch    the    limit 
r.f  adjustment  is  tin-  pitch  of  the  clutch  ti 

the   radius   "f    the   » •  - i  1    of    rope   on    the 

drum  which  may  be  inn  or  tl times  the  actual 

clutch   pitch. 

applicant     proposes    t..    make    the     slidins 

bed   back   clear  "f   the 

on   which   ii  'lien  rota- 

ted     I"  "ii     when 

pushed    back    into   clutching    position. 

iking   the   nun  b    in   the  clutch, 

one   tooth    i ■  •   or   less   than   any   multii 

number 

turned    I  I    on   the 

pondingly  small 

effect  "M  ili"  rope  length  and  thus  on  the  position 

William    Dowsctt.     Improv- 
ed    i"  ntrolling    the    underflow    of 
I  oni  I  i  '  Hid    the    like. 
This   applical                      I  i   an    improved    means 

n    valve 

d    upon   by 

I 

I     tin-     v.  I Is     .111.1 

mine   trucks  and    thi 

■    'ii    relates    I  i  ment    of 

I  lie  wheel  is  b 

■  I",   a    bush    I 

i  arrange- 

the  axli    • 

modified   f sed   be- 

tween  the  plate  and 

the  boss  "f  the  w  I 

•    will   he 
greatl)    facilitated  and  cheapened   1".    ha 


John   Emery   Bucher.     A   process  for 
•    ami    the    like.      13.4.15. 
This  application  refers  to  a  process   for  forming 
jen  compounds  from  nitrogen,  carbon  and  an 
alkali  or  alkaline  earth   metal   or  compound   \: 
under  tl»-  influence  of  a   molten  metall 
ii    apparatus    for   carrying    on    thi 
work,   in  which  apparatus  the  catalytic  material  is 

maintained  in  a   fused  c lition  by  means  of 

i  ent.     Means  are  also  pro\  ided   for  can 
the    vapour   of    a    base    and    free    nitrogen    to 
through   the   bath   of   t  us.-il   catalytic   material. 

143   15.     Anders    Jordahl.     Improvements     in 
or    relating    to    reinforced    concrete    structures. 
I    15. 
I  to   the   use   in   re- 

i.ii"    abi  nnected   by   a  i 

thus  enabling  the  diagonal   shear  ineml  ■ 
be   formed   by   connecting   one   of   the   bars   "ii   the 
connecting  web  at   intervals,  and  thus  bending  the 
d    bar   to   suitable  shape.      'The   second   claim 
i  ■  a    bai    of   similar  type   il 

bove  the  other  are  connected   by  slot 
bs,    such    hars     being     used     In     continuous 

beams    wher igative    bending    moments    occur. 

126/15.       .1  i'  Im- 

provements    in    continuously    separating 
iquids. 
This  application  relates  to  apparatus  for  settling 
or   Be]  dh  ided   .-"lids   from   a   pi 

of  the  liquid   in  which  they  are  suspended,  or  for 
uickly    settling    solids    I  nan    those   sus- 
more  Blowly. 
applicant  proposes  to  employ  a  sensitive  ] 
■ln.li.   in   responding   to  tie-   varying  densi- 
ties,   as    in  watering    machine, 
zulating    mechanism     or.     alternatively, 
an    electric    circuit    which    sounds    an    . 
and   brings  into  operation  a   solenoid  or  other  suit- 
able electro  magnet                          mged   t"  "|" 
lever  for  regulating  purpo 

Changes  of  Address. 

.1/'  ■  ./  t"  notify 

Secretary     immediately     ot  any     change     in 

'•  to  guaranti 

ry   of   Journals   it   Koticet,  The    Secretary 

should   be   notified  at  one  .»/  of  J<>ur- 
■/  Notices. 

B  ALL ,       II 

Bank     ol     S.A.,     Ltd  .  nti     Lane, 

London.     I     i 

I"    Park    Hotel,    Knight*- 
bridge,   London,   S.  W . 
M  ii  K  \\ .    A.    V.  c/o    Frontii 

Mines.      La      ,S 

ailla,    Republii    of    •  olum- 
- 

Ml   l.i  N'NAN,  LI...  k 

'     i  olony,     W. 

-     -  V  lada  :    Scwell,    Ran 

\  in.  rica. 
TlLLAlin,    M      0  Miss    Kiiliiniann.    Empina 

Road,    Parktown. 
W  in.,      -      B  .     to    Corinthian    North    G  M 

Corinthian,    W.    Australia. 
Williamson,    I:  .    to   Corinthian    N'orth    G.M.    Co., 
i  orinthian,    W     Australia. 


Chemical,  ^Metallurgical  mxi)  JEinxng  §orietg 


op    South    Africa. 

Jhc  Society!  as  ><  body,  is  not  responsible  for  the  statements  and  opinions  advanced  in  any  <<[  its  publications 

Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgment  oj  the  source. 


Vol.  XVI. 


OCTOBER  1915. 


No.  3 


Proceedings 

AT 

Ordinary  General  Meeting-, 
October   16,    1915. 

The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African  Sch  ol 
tri  Mines  Building,  Johannesburg,  on  Satur- 
day, October  L6th,  1915,  Mr.  .1.  E.  Thomas 
(President)  in  the  chair.  There  were  also 
present  : — 

■2-">  Members  :  Messrs.  II.  A.  White,  Prof. 
J.  A.  Wilkinson,  Prof.  J.  S.  Cellier,  E.  11. 
Croghan,  F.  W.  Watson,  John  Watson,  Dr. 
W.  A.  Caldecott,  W.  R.  Dowling,  Prof.  G. 
H.  Stanley  (Members  of  Council),  W.  J. 
Abel,  H.  R.  Adam,  It.  W.  Bennett,  II  C. 
Boydell,  J.  M.  Dixon,  T.  Halbert,  B.  J. 
Hastings,  W.  H.  Jane,  A.  King,  II  M. 
Leslie.  G.  Melvill,  S.  Nettleton,  E.  A.  Oster- 
loh,  W.  A.  C.  Tayler,  A.  Thomas,  and  M. 
Weinbren. 

8  Associates  and  Students:  Messrs,  .1. 
Davidson,  O.  A.  Gerber,  B'.  J.  Pooler,  R.  \- 
Porter,  D.  W.  Pugh,  H.  Rusden,  T.  L. 
Thome,  and  H.  Ward. 

6  Visitors,  and  Fred  Rowland  (Secretary 


The  minutes  of  the  last  Ordinarv  Gi  neral 
M'  ei  ing  were  ci  rafirmed. 

NEW   MEMBERS. 

Dr.  W.  A.  Caldecotl  and  Mr.  W  R. 
Dowling  were  elected  scrutineers  and  after 
their  scrutim  of  the  ballot  papers,  it  was 
declared  thai  the  following  candidates  for 
membership  had  been  elected  : 

Blaikie,     Kobeiit     Francis,     Rand     Mines,     I. til.. 

P.O.    I5ox    1056,   Johannesburg.     Minin 

neer. 
Williams,    Leslie    Ballesat,    Queen    of    the    Hills 

G.M.      Co.,      Meekatharra,      West      Austra 

Mining  Engii r. 


General  Business. 

DR.    HAHX. 

The  President:  Before  procei  ding  Eurthi  r 
I  might  mention  that,  at  our  last  meeting, 
a  question  was  raised  by  Mr.  John  R. 
Williams  in  regard  to  the  action  of  thi 
Council  in  electing  Dr.  Halm  as  Honorar; 
Member  of  the  St  mien .  Mr.  Williams  madi 
a  very  vigorous  protest  about  the  proceeding, 
and  the  whole  matter  was  carefully  recon- 
sidered by  your  Council.  In  view  of  the  fact 
thai  Dr.  Halm  was  born  on  the  5th  January, 
1849,  'it  Bethany,  in  Namaqualand,  which 
was  then  a  British  Colony,  and  is  therefore  a 
Brit  ish  subject,  your  Council  did  not  sec  why 
1 1 1 1 ■  \  should  alter  (heir  previous  decision,  and 
Dr.   Halm  remains  an  honorary   member. 

A     DESCRIPTION     OF     AN     IMPROVED     METHOD    01 
REMOVING    THE    BROKEN    ORE    FROM     STOPES 

Mr.  H.  C.  Boydell,  B.Sc.  (Member): 
Mr.  Weinbren 's  remarks  on  the  general  in- 
efficiency "f  shovelling  in  si  ipes  ;re  cer- 
tainly ti>  the  point.  It  would  be  hard  to 
imagine  anything  much  mure  crude  in  tie 
\\;i\  of  hand  labour  than  the  efforts  "I  a 
gang  of,  say,  half  a  dozen  natives  in  getting 
ore  from  the  top  of  a  stope  with  250  it 
backs  tn  the  boxhole  at  tie-  bottom.  Tin 
natives  arrange  themselves  more  or  less  in 
a  row  down  the  snip.',  scratch  tin-  ore  from 
(Hie  to  the  other,  and  the  distance  tin 
mat  'in I  is  moved  ;ii  each  si  r< ike  i if  the 
shovel  usually  does  not  exceed  3  ft.,  if  it 
even  attains  that.  In  its  travel  downwards, 
the  material  spreads  out  and  assumes, 
roughly,    the    shape  of  a    fan    with    a    base   of 

ever  increasing  length,  so  thai  when  it 
eventually  reaches  the  bottom  it  has  t.»  lie 
C<  ill  cted  in  the  same  pa  mini  ma  finer  in 
order  to  pass  into  the  boxhole   from  which 

ii   is  to  lie  tran I.     Whilst  this  has  been 

g g  mii  the  tramming  natives  will  probably 

have  I n  waiting  with  trucks  at  the  empty 

enjoying  their  share  of  inaction,   and 


Tin  Journal  '■  "'''     l'-"; 


•    with  veiling  "  pezula 
\  hen  anybody  in  autln 
ilong  unci  noticed  whal 

the 

white  tramming 
ho,   knowing 
.villi     work 

ed  in  conti  i        '     "'"' 

ten   continuous  min- 
utes  ol    shovelling    in    their   lives,    and 
quite 

under  them  1  ■  the 

besl   ad 

This    inettieienl    handling   ol 
ore    is.    as    Mr.    Weinbren    lias    mentioned, 
;  :■.   reduci  d  by  a  i  and 

niaiiii  and 

chutes.      W  ith  1 

lias  to  he  shovelled  is  ui 
that     between     two    adjacent     tra 
allowing     for    the    distance     that     bin 
throws  it  down  the  stope,  is  on  the  u\ 
considerably   les         I 

should  I"-  carried   righl   up  b  and 

the   use  "I   a    lull    length    i  18    El 
mi  i  If-section 

ils  mi  utioned  by  Mr.  Weinbren. 
\pnr1     from    tin     suving    oi    labour    in    the 

i„ txhole,    a    ->  -i 'an   i il    fixed    chutes    fed    by 

i 

itopi    faci    reasonably 

and 

tracl 

<m  i  lie   bei  er  down  the  face,  and 

i his  tendencj    ii 

nl   in 
in.  hi 

lower 
I  lian    I  he   lippi  I    |  llal  , 

ed    be- 

i  fresh  1"  ixlu  >le  is  a  sl<  iv     |>i 

difficu 

further  il<>\\  u  the  face  than 

twecn  two  I  the 

botl I    tin     stope    havi 

dene}    i"  collei 
the  I 

tin 

mer  boys  "  on  1 1 

the    difficulties    attendant 

poinl    "i 


shift  in  time  to  previ  lit  that  part  ■ 

-     behind.     This 
Loping     can 
considerable  extent   by  the 
re  stope  Hacks  running 
:ulls,  which  ■  tial,   ill  any  i 

[or  tl  -  pes.     Of 

e,   in   steep  utes  an     l     ' 

quired,    their   place    being    taki  n    by    laj 

tl    in  the  foot- 
wall  i  ' 

Uiol  her  advantage  ci  miccted  with  the 
i  stope  tracks  aiul  tin  necessary  stulls 
i    the  latter  kei  |  topi    safe  from 

rolling   stones,    tend    1 Ilecl    material  on 

inaki    thi     - 
safer  and  •  aboul   in. 

stope   tracks   is 
with    them 
starl  ing   I  ramrnii  .  i    I ;  i 

there 

-  i-iiit 

of  thi     sti  '|"         W  elling  alone 

lied  "ii  and   the  broken  ore  is  well  up 

'  i   w  ith.  it   is  some  timi 
mi    "t    it  e    level.     A1 

Villaj  tematic 

tracks  ami  chutes  has  been  practised 
for  a  number  i  il  de-1  ipping  i 

of    in  cub.    ft.    capacity    is   in   use.   the   top 

\ 
runs  over  the 
and    enables   the   truck    to   be   ti] 

I         is  sw  ung  back  out  of 
the  way   "  finished    in 

iiute  at  tliis  point  shall  no! 
i     for    the    use    of    the    I 

\    lilt  i.  time    and    labour   spent    in 

•  i  ly     lay  ing    and     :  rading    the    chute-. 
ug   the  stopi  •    acreasing  the 

imply    repaid   by 
ned  in  the  subse- 
quent   working. 

Mr.    Weinbren's  method 

ices  t he  number  •  if  hoxholes  required  is 

not   a   sound  on,-   in   m\    opinion.     With  an 

• 
betwei  n    adjacenl    I" 

lie     Wolk     is     COI1- 

n  iki  n 
ing   mi    tin  difficulty    is   ex- 

>\\  ii  to  cut  or  hi ' 
I    boxhole. 
i  renerolh    - 

mi    the  <  1  i | •  of    the    reef    in 

il  eh  n  ider 

application  on   I 
■  -  nt. 


//.   Jam    and  /.'.   Davi  ij.     ( '/<  an-vp 


at   th.    Si; 


D. 


NOTE    ON    COVERING  OF    SAND  DUMPS  WITH    SLIME 
RESID1  K  AND  BUILDING    SLIME    RESIDUE    DAMS. 

Dr.  W.  A.  Caldecott  (Past-President): 
In  tlir  discussion  which  took  place  somi 
i  inie  ag  •  upi  m  the  ei  n  ei  ing  i  if  sand  resi- 
due dumps  I  >  \  spraying  with  thick  slime 
eesiduc  pulp,  the  manner  in  which  the  ■"''•"> 
common  salt  used  on  the  weighl  ol  the  pulp 
assisted  in  maintaining  a  coherent  coating 
of  dried  slime  was  not  made  clear.  On  eon- 
it  appeared  to  the  writer  that  this 
effect  might  be  largely  due  to  the  formation 
.-i  hygroscopic  calcium  chloride  through  tin'' 
atei  action  of  the  salt  with  the  dissolved 
calcium  hydrate  in  the  residue  pulp. 
Obviously  on  this  assumption  the  amount 
of  salt  used  was  largely  in  excess  of  the 
calcium  hydrate  present,  and  after  a  series 
of  experiments  the  use  of  equal  parts  of 
salt  and  fine  slaked  lime  was  adopted  at  the 
Knights  Deep,  with  satisfactory  results  in 
regular  practice.  The  amount  added  to  the 
slime  pulp  is  0'25  each  of  salt  and  lime 
on  the  dry  weight  of  the  slime  residue.  The 

use  "I  the  above  reagents  does  no  I  oi  i rse 

prevent  the  cracking  "I  the  slime  layer  due 
to  its  contraction  on  drying,  for  which  the 
only  remedy  appeals  to  be  repeated  coatings 
which  till  the  cracks.  For  abandoned  por- 
tions of  a  sand  residue  dump  a  coating  of 
slime  residue  several  feet  thick  may  be 
used,  and  is  formed  by  building  up  a  long 
narrow  slim,,  residue  d  im  upwards  from  the 
base  "i  the  dump,  until  the  whole  faci  of 
the  dump  is  covered  and  such  portions  of 
the  top  as  are  d  isired.  This  Idler  method 
was  successfully  employed  at  the  Robinson 
I  )eep  G-.M.   Co.   several  yeai  s  ago  ' 

In  reference  to  the  ordinary  slime  residue 
dam.  it  was  pointed  «>ut  to  the  writer  some' 
years  ago  \<\  the  late  Mr.  H.  Weldon, 
Inspector  of  Mines,  that  the  usual  wall  of 
dried  slime   residue   is  only   prevented   from 


falling  inwards  by  the  viscous  mass  of  pulp 
inside  the  dam.  When  the  dam  attains  a 
certain  height  the  fluid  pressure  on  the  toe 
of  the  wall  is  liable  to  thrust  it  horizontally 
outwards,  with  the  resulting  collapse  of  the 
wall  and  escape  of  portions  of  the  contents 
of  the  dam.  Where  space  permits  it  might 
be  desirable  alter  the  main  dam  has  attain- 
ed a  very  moderate  height,  to  start  a  nar- 
row subsidiary  dam  round  the  base  to 
strengthen  the  latter.  As  the  main  dam 
rises  in  height  the  subsidiary  is  raised  like- 
wise, so  as  to  maintain  the  same  level  below 
the  crest  of  the  former:  in  time  a  second 
subsidiary  is  started,  and  so  on.  !5y  this 
means  the  outer  face  of  the  dam  wall,  in- 
stead of  having  a  fairly  steep  slope,  would 
be  buttressed  by  means  of  subsidiary  step- 
ped dams,  and  thus  the  tendency  of  the 
toe  '  I  the  main  dam  wall  to  movement  out- 
wards be  checked.  The  same  effect  might 
be  produced  by  using  a  lone  narrow  subsi- 
diary sand  residue  dump  outside  the  slime 
residue  dam  wall,  but  this  method  might  in 
many  cases  prove  somewhat  inconvenient 
and   eosl  ly. 

The  President:  I  think  these  notes  on  the 
covering  of  sand  dumps  are  most  appro- 
priate, considering  the  weather  we  have  had 
lately.  Most  of  us  have  suffered  consider- 
ably from  them,  and  the  fact  that  slaked 
lime  can  be  used  to  replace  some  of  the  salt 
will  cheapen  things  and  probably  commend 
itself  to  the  attention  of  General  Managers 
of  mines  and  induce  them  to  take  a  more 
active  interest  in  the  matter.  In  connection 
with  slime  dams,  it  would  appear,  in  the 
system  which  Dr.  Caldecott  mentions,  one 
mighl  lose  area,  but,  as  Mr.  Dowling  pointed 

out  to  me  il ther  day.  these  dams  growing 

up  with  the  other  dams  would  practically 
give  the  same  area  as  if  one  were  building  up 
an  outside  wall  all  the  time. 


CLEAN-UP  ROOM  PRACTICE  AT  Till'.  SIMMEE  DEEP. 


By   W.    11.  J  ask  (Member)  and  F.  Davey. 


The  black  san. I  swept  from  the  plates  dur- 
ing dressing  is  accumulated  for  2-1  hours.  Al 
(i  a.m.  it  is  put  into  a  ball  mill  with  200 
OZ.  mercury  and  .1  gallon  of  water  and 
ground  for  4i  hours.  The  amalgam  scraped 
from  the  plates  each  morning,  plus  It,  times 
its  weight  of  mercury,  and  1  gallon  of  water 


■ii.  March,  lull,  i 


:  Star,  Jul}  3,  v.<u 


is  then  added  to  the  contents  of  the  mill. 
The  mill  is  run  for  a  further  two 
hours,  stopped,  and  the  contents  care- 
fully discharged  into  an  enamelled 
bucket,  any  overflow  going  into  a 
tray  placed  underneath  the  mill.  The  buc- 
ket with  its  contents  is  then  taken  to  an 
amalgamated  copper  table,  and  the  contents 
washed  into  an  enamelled  dish,     The  amal- 
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gam  is  washed  clean  with  a  m  of 

water,  which  carries  all  the  rich  slime  into 
a  v.it  placed  at  tl  the  table.    These 

washings  are  accumuli  ne    month 

Hud  n  •  tier  treatment   in  the  barrel 

;.inl  batea.     The  washed  amalgam   is  then 
cleaned  d  particles  ol  steel  bj   means  oi  a 
magnet,  and   carefully  skimmed. 
\tt<T  stirring  and  tram  dish 

to  another  several   times,   each   time   b 
carefullj  skimmed,  the  amalgam  is  taken  to 
the  amalgam  press.     'I'll''  press,  fullj  • 
ed,  is  filled  with  as  much  clean  wain-  as  it 
will  hold.    The  amalgam  is  then  added,  the 
press  closed,  and  tin   amalgam  pressed  into 
:i  cake.     It  has  been  our  experience  that  this 
method  of  filling  tin-  press  with  cold  water, 
whilst    nut   >_'i \  ii  1^'  so  high  a   percentagi 
fine  gold  as  can  be  obtained  by  using  hoi 
water,  gives  a  higher  percentage  than  wl 
no  water  i-  added  to  the  press,  and  yields, 
here,   pressed  amalgam  containing  consist- 
•  nt  1  \   :;7      liia'  gold   from  amalgam  scraped 
from     plates.     This    is    obtained    by   mak- 
the     maximum     size     of     the     cake 
500  oz.      The   skimmings    from    thi    amal 
gam,  consisting  oi    particles    oi    uncrushed 
amalgam,  ted  base    metals,    and 

minute  quantities  oi  osmiridium,  are  col- 
lected daily,  and  locked  in  the  strong- 
room with  amalgam  from  the  plates.  It  is 
treated  monthly,  being  placed  in  the  batea 
with  halt  its  weigh!  of  mercury,  and 
sufficient  water  to  form  a  thin  slime,  but 
ncit  enough  t<>r  the  batea  to  throw  out  anj 

o|      it-     CI  illt.    lit-. 

'I'lf  bates   i-   Mm   !.i    i  ur  la  an--.        \  it.  i 

taking    nut     I  111      balls,    the    whole    nt     it  - 

tents  are  taken  to  the  clr  in  up  table  and 
cleani  d  in  tin  sami  wa^  as  the  amalgam 
from   i  he   plal  cs,   bul    require  more  si  irring 

and  skimming .  and   also  tile  addil  i(  ID  "I  tin  ire 

mercurj  The  skimmings  yield  60  of  its 
weigh!  of  amalgam  containing  32  fine  gold 
The  Bkimming  Ft  is  panned 

for  osmiridium,  and  are  put  into  barrels  with 

rial    from   I  clean   up 

amalgam  <■  ■    steaming  mill  plates 

is    placed    in    hall   mills    with    1|    timi 
weight   of  mercury,   water  added,  and   the 
mills  run  loi  on.,  hour.     Thi-  amalgam  re- 
quires less  cleaning   ami  yields  about   •"■|| 
fine  gold         'I'ii'-  skimming   i-  placed   with 
that  from  the  dailj  -  a  tin-  tube- 

mill  liners  a  considerable  amount  of  gold  is 
i  r,-,,\  ered  in  t  be  t.  .II  ra  nil  manner  :  Ml 
materia]  retained  by  the  liner  after  the 
working  load  lias  been  run  'it  to 

in.  There  it  is  treated  in  two 


lots,  termed  "No  1"  and  "Cement''.    '  N 
1  "  .  1  the  loose  mat. -rial  in  the 

tube-mill  after  tin-  bars  are  taken  out,  and 
"Cement  "  is  the  cement  adhering  to  the 
shell    and    also    that    cleaned    from    I 

V.     I  "   i-  washed  and  suit.-. I  on  a  -J   in. 

mesh  I,  pi  bbles,  holts,  etc  , 

sorted  out .  and  the  pebbles  ret  urned  to  tin' 

t id..'  null.     The  product    passing  the    j    in. 

screi  ii  consists  "i  particles  of  steel  or 

batterj    chips,  rich   pyrite,  and  coarse   free 

gold   not   am  tlgamati  d,    but    amalgamal  ing 

readilj  in  barrels.    This  is  placed  in  a  barrel 

uid    treated    a-   described    later.      The   fine 

ted    separately.     The 

amalgam  recovered  from  these  sources  yields 

an  average  "I  about  46     fine  gold        From 

tie    monthly  general  clean   up  of  launders, 

etc.,   til.    pieces  oi   wood,   waste,   etc.,  are 

1  out  on  clean-up  tables,  and  cleaned 

separately,    and    large    pieces    oi    amalgam 

roughly   broken,  and   the  whole  treated   in 

the  barrel  and  batea.     The  amalgam  from 

urce  avei ages  ah  >ul  36     tine  •_•. Id. 

'I'll,,  tin, ,r  oi  the  clean-up  too 
lithic  ami  slopes  to  a  channel  leading  I 
sump.     Ul  floor  washings,  etc.,  flow  into  this 
sump,  t  lie  "\  .1  tlow   from  w  hich  i  u 
channel    leading    t"    another    sump,    from 
which,    after   settling,    tie     clear    water    is 
pumped    to    the    mill    tailing    pit        I 
sum])-  are  cleaned  out   nthly,  and  with 

'  he  small   vat  -  at    the   t. 

the  clean-up  tables  and  trays  under  the  ball 
mill-,  ale  treated  in  barrels  and  kit. as,  and 
yield  an  amalgam  i  t  36  fine  g  Id.  When 
treating  material  in  a  barrel  and  batea,  a 
rough  estimate  is  formi  i  i  the  amalgam 
likely  to  he  recovered,  and  2\  times  that 
weight  "l  mercury  added,  w  i 1 1 1  about  8  II 
lime  and  sufficient  water  to  form  an  easy 
flow  ing  pulp.  The  barrel  is  ■  un  for  \'<  hi 
Immediate!}  after  stopping  the  d 

id  the  barrel  turned  until  the  contents 
discharge  into  an  iron  traj  with  d  chute 
leading  to  a  batea.  Close  examination  oi 
pulp  is  necessary,  as,  it  the  richness  ot 
the  contents  is  under-estimated,  the  amal- 
gam will  be  t'Hi  thick  for  treatment  in  the 
batea.       This  can   be  remedied   by  adding 

mry  in  the  batea.     The  pulp  from  the 
barrel  flows  into  the  batea,  and  this  in  turn 
..  launder  leading  to  a  large 
settling  vat  sunk  into  the  floor.     At  thi 

■    launder  is  placed  a  9  mesh  si, 
previ  nt   w  ■■!•  ■  .  getting  inn 

vat.     As  -. as  the  baten   starts  throwing 

out   Bteel  n    100-m     It   siei       -   put    in   p 

•  ■  coarsei  one I 
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on  the  sieve  taken  to  No.  1  vat  for  steel. 
which  will  be  described  later.  The  batea  is 
stopped  when  it  ceases  to  throw  out  steel. 
After  the  balls  are  removed  the  steel  is 
carefully  removed  from  the  main  body  of 
amalgam  and  taken  to  Xo.  1  vat.  The 
amalgam  is  then  dipped  out  of  the  batea, 
cleaned  and  pressed.  The  skimming, 
mostly  steel,  is  also  placed  in  No.  1  vat. 
Four  vats  are  required  for  the  treatment  of 
the  steel  caught  in  and  outside  the  batea, 
and  are  known  as  Nos.  I,  2,  .'i  and  4  steel 
vats.  The  contents  of  No.  1  vat  are  screen- 
ed in  water  on  100-mesh  sieves,  the  plus 
being  put  into  No.  '1  vat,  and  the  minus  into 
No.  3  vat.  The  contents  of  No.  2  vat  are 
cleaned  on  100-mesh  sieves  in  water.  Peb- 
bles and  amalgamated  copper  chips  are 
sorted  out.  The  pebbles  are  returned  to  the 
mill  anil  the  amalgamated  copper  chips, 
from  "ill  oz.  to  100  oz.  per  month,  contain- 
ing 1 3  fine  gold,  retorted  at  intervals  and 
the  residue  sent  to  the  pan  furnace.  During 
the  present  year,  at  different  times,  lour  dia- 
monds have  been  found  in  this  material. 
About  10  tons  of  +  100-mesh  steel  are  col- 
lected in  six  months  and  dumped  on  a  con- 
venient site  outside.  There  it  is  allow- 
ed to  rust  for  some  months  and  then  wash- 
ed again  on  a  100-mesh  sieve.  From  a  lot 
of  111  tons  treated  in  this  way  after  three 
months'  exposure.  hid  lb.  of  tine  was 
obtained,  assaying  2")  oz.  fine  gold  per  ton. 
The  same  lot  alter  Is  months'  exposure 
yielded  20% -  100-mesh,  assaying  l-'l  oz. 
Iiii>    -old  per  ton. 

'The  contents  of  Xo.  V>  steel  vat,  contain 
ing  tine  steel  and  pyrite,  averaging  about 
7"i  steel,  with  some  free  amalgam,  are 
treated  in  the  batea.  About  111  I  lb.  are  put 
into  the  batea  with  400  oz.  mercury.  The 
batea  is  started  ami  a  steady  stream  of 
water   is  kept    flowing   into    it.       As   tile   batea 

keeps  throwing  out  steel  it  is  caught  and 
taken  to  Xo.  f  steel  vat.  The  remainder  of 
the  steel  is  gradually  fed  into  the  batea, 
which  is  run  until  it  ceases  to  throw  out 
steel.  It  is  then  stopped  ami  cleaned  out 
as  described  before.  The  tine  steel  collect- 
ed with  the  amalgam  in  the  batea  is  return- 
ed to  Xo.  •'!  steel  vat  and  treated  with  the 
next  charge.  If  great  care  is  not  taken 
when  opening  the  barrel,  and  too  little  mer- 
cury has  been  used,  the  steel  in  Xo.  1  vat 
will  be  too  mixed  with  thick'  amalgam  to 
clean,  and  the  method  described  for  treat- 
ing tine  steel  will  be  found  satisfactory. 
The  amalgam  is  cleaned  as  usual.  The 
skimming,   being  the  final  skimming  of  the 


whole    treatment,    is    carefully    panned    free 
of  steel,  which  is  taken  to  Xo.  4  steel  vat. 

This  leaves  tile  base  amalgam,  and  any 
osmiridium  which  has  been  concentrated 
down  to  this  point,  in  the  pan.  The  amal- 
gam is  panned  off  and  the  osmiridium  in  the 
pan  collected.  The  base  amalgam  is  put 
with  the  amalgamated  copper  chips.  The 
fine  steel  is  taken  from  Xo.  4  vat  and  wash- 
ed over  the  clean-up  table,  which  i-j  cleaned 
after  every  80  lb.  are  treated.  This  reduces 
it  value  b\  about  "2")  oz.  tine  gold  per  ton.  ]t 
is  caught  in  a  tray  placed  at  the  foot  of 
the  table  and  bagged  whilst  wet.  When 
dry  it  is  run  through  a  ball-mill,  re-bagged 
and  sold  to  the  smelting  works.  From  '!  to 
4  tons,  assaying  from  15  oz.  to  20  oz.  Hue  gold 
per  ton,  are  collected  every  six  months. 

The'  amalgam  collected  on  the  clean-up 
tables  is  very  base,  and  is  treated  in  the 
liill-nnll  with  twice  its  weight  of  mercury 
for  an  hour,  cleaned  as  usual  and  the  skim- 
ming put  with  amalgamated  copper  chips 
after  panning  for  osmiridium. 

The  large  vat  in  the  floor  into  which  the 
pulp  from  the  batea  tlows.  and  also  the  over- 
flow from  the  vats  at  the  foot  of  tin/  clean- 
up tables,  collects  all  solids.  Its  contents 
ne  always  covered  with  water.  It  contains, 
when  full,  just  over  in  tons.  This  at  intervals 
is  treated  in  the  black  sand  cyanide  plant, 
consisting  of  a  small  tube-mill,  circulating 
pumps,  and  two  treatnieiii  vats  with  coni- 
cal bottoms.  The  ordinary  decantation  pro- 
cess being  the  system  installed.  The  pulp 
from  the  vat  is  carried  in  buckets  to  a  screen 
above  tlie  circulating  pump,  and  washed  in- 
to the  tube-mill  circuit.  It  is  then  pumped 
to  a  small  cone  placed  above  the  tube-mill 
inlet;  the  hue  overflow  passing  into  the  set 
tling  vat,  and  the  underflow  through  the 
tube-mill.  On  leaving  the  tube-mill  it 
passes  over  an  amalgamated  copper  plate 
back  to  the  circuit:  at  the  head  of  the  plate 
is  placed  a  J  in.  mesh  sieve.  This,  when 
full  of  pebble  chips  and  steel,  is  quickly 
changed  and  the  contents  washed  through 
a  100-mesb  sieve  into  No.  I  steel  vat,  the 
coarse  remaining  on  the  sieve  being  sorted 
later  on.  When  the  settling  vat  is  three- 
quarters  full,  100-mesh  sieves  are  used  at 
the  head  of  the  plate  anil  the  feed  from  pulp 
vat  stopped.  The  tube  is  kept  running  until 
the  settling  vat  is  seven-eight  lis  full,  the  box 
sieves  being  kept  (dean  and  the  100-mesti 
sieves  changed  and  contents  screened  into 
No.  4  steel  vat.  By  this  time  the  pulp 
leaving  the  plate  is  nearly  all  steel,  -100- 
mesh,  and  is  collected  and  put  into  Xo.  4 
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at.     This  fine  sti    1  is  not   bo  rich  in 
'ii  as  the  fine   steel   from  the  bntea. 
A  r<  cover\  of  abnui  .">  i  /..  tin<-  gold  pi 

I  by  washing  ii  over  the  clean-up 
table. 

cleaning  up  .-ill  fine  steel,  I li ■  ■  t ube- 

m i ill  is  stopped  for  the  day.     After  srttlin};, 

the  water  is  pumped  from  the  decanters  to 

n    II  sump.     About  I  pulp  '■"'' 

irs.  The  plat  ■  i~  u  ell  dressed  befon 
starting  each  daj  and  scraped  as  soon  as 
tin'  tube-mill  i-  stopped.  When  in  tons  >■! 
|nil|>  have  been  collected  in  the  s  :ttling  vat, 
the   tube-mill  I   and  anj    amalgam 

found  put  l 

ii  an  hour  -  run  in  i  lie  ball-mill  with 
I  wicc  its  weij  iiry,  and  clen  ned  in 

iln    usual   waj       Tin'  skimming    being    ven 

is   put    with  1  ualga  mated   coppi  r 

chips,  after  ]  osmiridium.       The 

ii    gi\ es    30      fine  g< ild.     Tli 

'    settling  vat,  which  now  becomes  So. 

ni  \  hi    is  decanti  d  to  half  «  a\ .  pulp 

circulu  ti  I  then  tra  nsferred 

i  '  No,  'J  vat,  in  which  20  lb.  of  cyanide  lias 

I  n    rl        Ived        Tlie    original       i  mple    is 

this   transfi  I  I       i  barge   is 

I    pumped   bacli   to   No.    I    vat, 

.  hours,  :i  ii  I  tin    si  ilutiou,  about 

pi  i  daj .  dec  mted  to  the  zinc  boxt  s. 

The  charge   lias  iIhs  di mble    1 1 

daj  .ii  10  ■  i   ii-  |       Ki  \   .nhii  ion 

Solutii  in  samples  for  assaj   an 

under  1  dwt.  tine 
gi  ild  per  ton  ot  iple  i  if  t  he  pulp 

is  i  nkcn  fi  ir  undissi  l\  ed  gold.    If  the  result  is 
I  vo  water  w  ashes  are  g  > 

the  charge  is  | ped   to  a  small  dm 

Ride    and  \\  hen  sufficient  l.\   dn    to  In 
handled  i-  put  w  itli  the  cm  rent  tailing. 

From    an    original    value    averaging    177 
dv  i .  fine  gold  pel  I    n,  an  extract  ii  m  -  il  flT'H 
is  obtaii  iding   oi    the 

lling  is  05        200-mesh. 
I  Ii  rting   and   smelting   ol   an 

ami  •_-  LI  takes  place  at   intervals.     Two  re- 
torts are  used,  each  holding  .- ■  I >< 1 1 1 1  5,000  02 
■  ii    amalgam,    in    -  Tin  \     are 

loaded   at    7  a.m.,   fires  being   started   after 

generally 
is  finished  three  hours  after  the  mercury 
in  the  condenser.  The 
'■ii-i  "i  en  off,  1.1  moisture  in  amalgam 
which  comes  ofl  first,  is  weighed  with  the 
mercury ,  If  this  is  nol  weighed,  the  BUp- 
mercurj  is  increased  by  I      to 

II  .     The   loss  "I    mercury   is   very   little. 
The  retorted  j.'"'1'  Is  melted  in  crucibles  <>f 


suitable  size   in  t  he  usual  bullion    furn 
\   handful  ol    bora  •■    is  added   w  itli   the  lasi 
liil   ul    gold    put    into   the   crucible.        When 
gold   is  molten  the  slag  is  skimmed  off, 
hall  u  ul  "I  rharnial  added,  in 

-  "  .ii   as   1  be   1111  ;  p  uivd,   a   little 

borax  is  sifted  on  to  its  surface.     The  lo 

\\  eighl   in  - It  ing  ;n  '  The  bars 

d,  and  the  average  fineness 
!  and   103  silver. 

hi  is  large,  gi\  ing  plentj 
1   all  operal  ions       No  pulp  leaven 
the  clean-up  room  until  dis 
due   from   the   black   sand   treatment.        All 

-    chips,    blocks    from    tube-mill    lii 
waste,    old    launder   I  I    nn\    other 

combustible    stufl    are    cleaned    in    clean-up 
room   .'-"I   i"  1  -  licalh    sent    1  1  tin    pan    Fui 

1  ami 
.    up  in   lightii  mllion    fun 

The  ashes  fin  naces,  after  1 

crushed  and  washed,  in  the  smelt- 

ing works.       ill  uiialgaiii   bn 

burnt   in  the  clean-up  room        \  9-n 

I  the 

cleaned  out   bullii  uul  the  brooms 

burnt  •  11  this.     'I 
stirn  d  1  -!..-i  ol  wat    1      Tin    fl  lating 

sent   lo  pan   fin  1 
The  si  ttled  1  r  duct  pu  II  mill  u  itli 

■  11   ■  i.-\n\    and   the   mill  run   for 

one  hour.     <hn-  I  oz.  ot  amalgam  per  broom 
is  recovered. 

In  «  1  n  ish  to 

what    1 1 1 .  \ 

cted     side  lii I     n  iluetion     wi 

ng  that  U'01  dwl  inn 

i-  an  almost    llegli 

with   •  [{(  ef  to- 

day it  amounts  to  le  item, 

thej   ask  ih.    members  of  tl 

possible  "ii  the  subject  un- 
der disc  is 

ug   the   abov<    there    Ii  1 
send  the  retort  l rays  t  1  the  fil 
ave  them  pi  In  order 

t  '  get    them  thoroughly    clean,  a  sx^irm  of 
scaling  them  was  a. I  lit,. I.     TIm\   were  first 
painted  w  iili   hydrochloric  arid  ami  all 
ind    Is  Ii  mi..     Tli.  •■    were   ili"ii   In 
to  a  bright  red  heat,  and  immersed  in  water, 
out    I    IG  in  asih  - 

Tins  scale,  with  1  In-  addil  ion  1  1  \i  ater  onlj  . 
\i  a-  placi   1  'i'  1  In-  ball  mill,  and  the  null 
i'  i-  12  hours.  Tin'  mill  >pped  .-mil 

'   inn 
"t  I  lain-  the  mill  was  --1   |j  con- 

tents cleaned  in  the  usual  way.     About    I 
fine    gold    was    recovered    from    each    tray. 
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This  we  consider  very  interesting  in  view  of 
the  t .  1 1  ■  t  thai  the  trays  were  apparently  clean 
before  scaling. 

The  authors'  thanks  are  due  to  Mr.  H. 
S.  McGregor,  General  Manager,  and  to  Mr. 
.1.  E.  Thomas,  Reduction  Works  Manager, 
fur  permission  to  publish  this  paper. 

The  President:  In  proposing  a  hearty 
vote  of  thanks  to  Messrs.  Jane  and  Davey 
for  their  interesting  paper,  1  wish  to  say  that 
1  hope  all  our  mill  men  will  avail  themselves 
i't  thi  opportunity  of  entering  into  this  dis- 
cussion. There  is  not  the  slightest  doubt 
that  there  is  a  great  divergence  ol  methods 
in  clean-up  room  practice  en  the  Rand.  As 
we  are  all  after  the  same  object,  that  is,  to 
save  as  much  gold  as  p  ssible,,  care  should 
he  taken,  after  treating  all  i.he  huge  tonnages 
we  il  -  that  gold  should  not  lie  allowed  t" 
escape  in  small  quantities.  \\  e  get  t  lie  gi  Id 
a^  far  as  the  clean-up  room,  and  it  happens 
occasionally  that  gold  maj  escape  inadver- 
tently. Any  discussion  on  this  subject  which 
will  ti  ud  i  wards  the  saving  of  g  grain  of  gold 
will  tend  to  bring  matters  towards  that  stair 
of  perfection  which  we  all  desire.  I  have 
here  the  four  diamonds  found  on  the  Sim- 
mer   I p   "\  er  si    pei  iod   of   eight    months. 

They  are  diamonds.  Dr.  Corstorphine  bases 
amined  them  and  says  they  are,  and  told  me 
the;;  were  absolutely  typical  of  the  diamonds 
found  in  banket.  I  believe  some  have  also 
hern  found  at  Modder  B.,  and  I  believe  it 
i--  quite  a  common  occurrence  to  find  them 
in  the  mortar  boxes  in  the  Klerksdorp  dis- 
trict. I  have  also  some  black  material,  con- 
taining 80  of  osm iridium  and  3  platinum, 
which  I  will  hand  round  for  the  inspection 
tubers. 
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KI.PLY   TO  DISCUSSION. 

Mr.    W.    R.    Dowling    (Past-Pn 
In  thanking  those  members  who  have  add'  d 
to  our  knowledge  ol  the  subject    by,   contri- 
buting  discussion    to   rrn    paper,    I    have   to 
acknow  ledge  disappointrm  nt  thai   1 1" 
not    tin  re  discussion   from    many    m 
mid  iia\  e  taken  p 
i  tint    Mr.    Whh      ti   ikes    t  hat     pulp 
should    not    How    hack    into    the    tube-mill, 


either  after  reaching  the  outflow  trunnion  or 
through  leaks  in  the  scoop  is  oi  great  im- 
portance. Should  these  defects  lie  present 
the    level    ot    the    pulp     in     the     null     will     be 

higher  and  approach  ordinary  conditions 
now    existing. 

Phe  size  of  the  scoop  recommended  at  'J  I 

in.    diameter  and    the   sand    feed    al     100   I,  ns 

per  day  w  ere  ai  rived  at  by  actual  experi- 
ment as  being  the  best  figures  for  practical 
work  under  existing  conditions.  Improve- 
ment of  liners  and  pebble  feeders  on  the 
lines  he  indicates,  as  well  as  consideration  of 
elevating  arrangements,  and  possibh  classi- 
fiers, may  lead  to  changes  of  views  on  these 
points. 

\\  it h  reference  h  i  Mr.  White's  point  as 
to  difference   in   level  oi   pulp  between   inlet 

and  outlet  ends  where  the  scoop  is  used, 
the   writer   has   seen    indications  of   the   sand 

of  a  mill  at  rest  being  lower  at  the  discharge 
end,  and  believes  that  there  is  a  continuous 
slope  of  sand  from  inlet  to  outlet  cuds, 
n  hich  is  moi  e  apparent  in  a  mill  provided 
with  .!  large  diameter  scoop.  II  one  ei in- 
siders a  peripheral  discharge  mill  with  ample 
and  tree  discharge  so  thai  the  discharge 
capacity  i-  greater  than  the  feed,  the  pulp 
would  certainly  slope  from  inlet  to  outlet. 
In  a  scoop  discharge  mill,  provided  the 
capacity  of  the   scoop   were   sufficient,    the 

sane-    conditions   would    probably    obtain 

Mr.  Herald's  contribution  is  a  useful  com 
pilat  ion  ol  1  he  \  arious  liners  i  ried  and  used 
in  tube-mills,  and  for  the  purpose  of  refer- 
ence is  most  valuable.  Further,  it  is  an 
excellent  illustration  of  how  members  of 
the  Society  can  place  their  knowledge  and 
experience  on  record  for  the  benefit  of 
when  a  suitable  peg  is  pn  >\  ided  oti 
which   to   hang   their  matter. 

Regarding  the  shoe  shank  liner  describ  1, 
\l  r.  i  ha  aid  has  given  me  the  f<  illi  w  i  ng 
note  : — 

The     two-thirds     inlet      sectii  in     ol      I  ill 

mill   lining  made  from   shoe  shank.-  gave   a 
nett  funning  life  of  207'6  days.      \n    i    n 
ning  162*7  days  the  lining   was  patched,   11 
shanl;-  all  at  one  place  having  come  loose. 
The  w  i  ar  on  the  shanks  appeal  3  to  I 

one    to  1  me   and  one   half   inches,   and    .1    con- 

si.l  Table  number  ol  the  shanks  will  bi    quite 
I  1  oough  to  be  made  up  again. 
Tw  0     ban  els     1  il     concret  e     from     the 

shanks    were    treated    by    the    usual    clean-up 

ii  -  in  method,  and  only  a  trace  1  1  amalgam 
found  in  each  barrel 

The  weakness  in  the  lining  v  s     as  anti- 
cipal     I .  the  last  two  inches  oi  c Tete  was 
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to  support  the  heavy  shank, 
cr  the  cement   was  washed  out  too  fast  by 

pulp.       I    think    thi 
come,  or  at    least    minimise  this  weaki 

oe  shank    lining    has 
been    installed    with  ;    bar  five 

inchi  I    three-quarters  ol   an    inch 

thank  blocks       I 
tliinl  bilities    in    the    usi 

this  class  of  mine  scrap,  bul  there  are  weak- 
nesses t<>  l»-  overcome  before  the  lull  bene- 
fit can  be  obtained,  and  I  will  give  the  re- 
sults and  costs  .it  this  section  oi  lining 
later." 

I  ir.  ( laldecotl      conti  il    i 

,  as  1    find 

myself  in  complete  agreement   w  ith  him  on 

the   points   he  discusses.      His    remarks  on 

short    tube  mill    for   us.-    on    the     Hand 

□    excellent    opportunity     for    its 

to  put  their  members, 

since  this  has  not  y  e<  been  done. 

i   to  Mr.  K.   I-.  <  Iraham's  con- 
For  placing 
Ins   valuable  data    before  the   Socii  ty .        In 
■     nits  of  experiments  conducl 
■    the  <  'it y    I  »cep  confirm   those  on   the 
Fields  mints-,  and  they   emphasize  the 
value  ol   the   scoop  discharge    for   impi 
crushing  capacity  and  mechanical  efficiency 
In  the  case  ol  the  City  Deep  trials  the  pulp 
fed  to  the  special  tube-mill  reserved  for  the 
put  pi  ind  contained  appreci- 

I  roduct   than  did  tl   tt   ol  the 
mines     mentioned     in     the     paper.     Small 
•  ii  i  i  fine  <     '.mi  pr  iduct  in  the  feed  is 
ible  and    m 
suit .   but    the   grading    unaly  *is  ol    tit. 

inide  works  is  the  im 
port  ml    test .   and    tins   must    be 
kept  in  mind.     Thus  at  the  Robinson  l>'->-|>. 
although    the   screen    in   use   at    the   stamp- 
mill  resulting   in  creen 
pulp,  it  is  found  that  in  obtaining  a  final  pulp 
87     •  t       00  the  fei  .1  to  tube-mill 
aes  dilut  'd  with  fine  material  fn  ira  t  he 
pulp,     which     must 

■  ving  f<  •]-  a 
■  underflow  ol  c  tube- 

mills   there    is  a    great     liability     to    i 
Vi   t. <  t he  ey  nnid  ■  works. 

to   Mr    Gi  iham's  tabu! 
Bull  s  of  trials  at   t  he  City    Deep,  the  crush- 
in._>   capacity    is   appreciably    increased    with 
inci  ■  op,  but   the 

1  efficiency  .  /  <  . .  Inns  . 
,1  ict  per  hoi  se  power  is  best  w  ith  the  - 1  in 
op 


The  President:    The    discussion     m     Mr 
1  •<  iwling's   paper   has    n  it    bi  en    vei 
fn  his  reply   he  has  brought  out  a  few  muiv 
points  which  add  to  the  value  of  th< 
paper  r<  S  ciety. 


NOTES  ON  THE  PR  iCTICAL  TES1  fNG 
OF   WORKING   CYANIDE   SOLUTIONS 

By    Edw  Mm  II .  Croghan  i  Member) 


I  Printi  d   in   Journal,   April ,    1915 

til  l'I.\     TO    DISCUSSION. 

Mr.  E.  H.  Croghan    lf<  inber  of  Coutu 
I  thank  Messrs.  II.  A.  White,  J.  W  atson,  J 
Gray,    and    Professor   Stanley    for  their  re- 
s,  but   I  regret  that  of  the  many  others 
interested  in  cyanide  work  no  "ii<-  has  con- 
tributed to  tin'  discussion. 

1  am  glad  to  note  that  Messrs.  White  and 

\\  at  31  in  an-  tOS ej  '  nirnt  «  ith 

in  sell  that  there  is  room  for  improvement 
in  tin-  matter  of  recording  results,  and  per- 
haps at  Borne  future  date  the  adoption  of 
such  terms  as  CN     and  OH  ime 

a  pract  ical  pri >p< isi! ion. 

Mr.  John  Watson  refers  to  the  strength  of 
silver  nitrate  I  employed,  which  is  just  half 
the  strength  ol  that   used  in  probably 

i:  I  extractor  hi  uses.  This  is  chiefly 
a  matter  of  personal  convenience,  Bince 
titrating  50  cc  cyanide  solution  (instead  ol 
Km  cc.)  with  a  siKi-r  nitrate  solution  of  half 
tin-  usual  strength,  obviously  gives  the  Bame 

iv    nh. 

Regarding  Mr.  Gray's  criticism,  no  one 
appreciates  more  than  myself  the  sterling 
value  ol  Mr.  (1.  W.  Williams'  paper,  to 
which  I  made  reference,  and  I  would 
Mr.  Gray  to  the  opening  paragraph  of  my 
notes,  from  which  it  is  obvious  that  my 
paper  was  intended  to  illustrate,  firstly,  the 
great  diversity  "t  results  that  may  be  obtain- 
ed in  testing  working  cyanide  solutions,  and, 
dly .  t  ■  pri  imi  ite  a  disi  ussion  as  to  the 
most  suitable  procedure  which  should  I"- 
I  .  .11  t  In-  field.  " 

In  the  first  respect   I  believe  I  have  sue 
ceeded,  but  in  the  si  ci  md  I  must  admit 
appi  mt nirnt . 

With  regard  to  the  correction  by  Mr.  Gray 
of  the  page  number  of  my  reference  to  Mi 
\\  illiams'  paper,  this  is  a    matter    foi 
Secretary    to  look  into,  as  it    is  ,\  idenl 
volume  and  mine  have  different   indexing. 


Qcfc.  1915 


//.    /,'.     Idam—Xotc 


th    Treatment  "I   An/i 


ial  Gold  "I,  s 
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NOTES     ON     THE     TREATMENT     OF 

ANTIMONIAL  GOLD  OEES  FROM  THE 

MURCHISON   RANGE. 


By  H.  R.  Adam,  B.Sc.  (Member). 


(Printed  in  Journal,  June,  191). 


DISCUSSION. 

Prof.  G.  H.  Stanley  (Past-President): 
In  connection  with  this  paper  it  may  be  of 
interest  to  have  some  figures  showing  re- 
sults of  tests  in  m\  laboratory  on  some  of 
fche  "ies  mentioned  by  .Mr.  Adam,  the  prim- 
ary object  being,  however,  gold  and  nut 
antimony  extraction. 

Ore  of  Class  II. — A  sample  assaying  26 
dwt.  was  crushed  through  40  linear  mesh 
screen,  pulped  and  passed  oxer  an  amalga- 
mated plate.  Extraction  was  only  10  . 
After  making  slightly  alkaline  with  lime  and 
grinding  with  mercury  in  a  mortar  extrac- 
tion improved  to  35'  ,  while  if  slightly  acidi- 
fied  the  extraction   was  38"9     . 

Another  portion  of  the  same  sample  was 
concentrated  on  a  Wilfley  table  latter  pass- 
ing the  amalgamated  plate).  The  concen- 
trate assayed  200  dwt.  and  tailing  6'2  dwt. 
The  tailing  was  classified  and  the  sand  sub- 
mitted to  cyanide  treatment.  The  original 
value  was  6"6  dwt.,  and  after  four  days' 
treatment  with  0'21  solution,  the  residue 
:  ssayed  1'4  dwt.  and  th.'  cyanide  consump- 
tion was  over  10  lb.  per  ton. 

In  another  experiment  on  the  same  lines, 
amalgamation  was  omitted.  The  concen- 
trate from  the  Wilfley  amounted  to  6'SiT' 
and  assayed  225  dwt.,  the  sand  amounted 
to  7G"5%  and  assayed  8*2  dwt..  and  the 
slime  to  16-55%,  assaying  10'75  dwt.  The 
sand  was  leached  as  before  for  four  days, 
after  which  the  residue  assayed  3'1  dwt. 
with  cyanide  consumption  again  over  10  lb. 
per  ton.  The  slime  was  agitated  with  0"1% 
KCN  solution  for  eight  hours:  residue 
assayed  6  dwt.  and  cyanide  consumption 
was  nearly  6  lb.  per  ton. 

In  another  cyanide  test,  using  the  amal- 
gamated plate,  but  omitting  concentration 
previously,  the  sand  residue  assayed  14"5 
dwt.  with  cyanide  consumption  of  nearly  12 
lb.  per  ton,  while  the  slime  residue  assayed 
5"9  dwt.  with  cyanide  consumption  about 
4  lb. 

Still  another  test  was  made  by  passing  the 
In  mesh  pulp  over  the  plate,  then  passing  the 
tailing  through  a  60  linear  mesh  screen  and 
amalgamating  by  grinding  in  a  mortar. 
Sixty    per    cent,    extraction    resulted :     the 


tailing  classified  and  cyanided  as  before. 
gave  sand  residue  assaying  1">  dwt.  and 
slime  residue  •'!■'.»  dw  I .,  cyanide  consump- 
tion being  12-35  lb.  and  5'45  ll>.  Anothei 
portion  of  the  40  mesh  pulp,  after  the  amal 
gamated  plate,  was  ground  to  -200  and  agi- 
tated with  cyanide  as  slime.  The  residue 
assayed  L7-25  dwt.  and  cyanide  consump- 
t  ion    was  5"3   lb.    per  ton. 

Another  sample  after  amalgamation  and 
concentration  was  treated  with  dilute  sul- 
phuric acid  to  remove  oxidized  copper  com- 
pounds, thoroughly  washed  and  oxidized 
with  dilute  permanganate  solution  and 
cyanided.  Residue,  however,  assayed  6-4 
dwt.  and  cyanide  consumption  was  7-3  lb. 

Another  sample  crushed  to  00  mesh,  was 
amalgamated  and  concentrated  and  the  tail- 
ing ground  with  mercury  in  a  mortar,  then 
classified  into  sand  and  slime.  The  sand 
assayed  0  dwt.,  and  after  leaching  for  five 
days,  showed  a  residue  of  1-9  dwt.  with 
cyanide  consumption  of  5-7  lb.  Slime  resi- 
due after  eight  hours'  agitation  with  0'1% 
assayed  .vr,  dwt.  (The  concentrate  amount- 
ed to  '.l-!l      assaying  200  dwt.  I 

Obviously,  then,  the  ore  calls  for  some- 
method  of  treatment  by  concentration, 
about  10"  of  concentrate  carrying  about 
77  ot  the  gold,  while  after  close  concen- 
tration, cyaniding  the  sand  at  least  is 
apparently  feasible,  though  the  slime  ap- 
pears rather  hopeless,  and  consequently  fine 
grinding  to  obtain  a  high  amalgamation  ex- 
tra! ion  appears  out  of  the  question.  On  the 
other  hand,  if  the  crushing  is  not  hue,  say 
60  mesh,  clean  concentration  is  impossible, 
and  it  was  the  knowledge  that  in  some  cases- 
flotation  methods  were  obtaining  good  re- 
sults on  mixtures  of  fine  sand  and  slime 
which  led  me  to  suggest  to  Mr.  Adam  that 
an  investigation  of  that  method  of  treat- 
ment would  be  useful. 

Ore  of  Class  IV. — Similar  tests  were  made 
on  ore  of  this  class  assaying  13  dwt.  It  is 
very  difficult  to  amalgamate,  even  grinding 
the  slightly  alkaline  pulp  with  mercury  only 
extracting  ,S  and  badly  flouring  the  mer- 
c  ur\ .  Alter  amalgamation  and  classification, 
the  sand  (70  )  assayed  12  dwt.  and  after 
cyaniding  as  before  gave  a  residue  of  8'25- 
dwt.  with  cyanide  consumption  of  5'8  lb., 
while  the  slime  residue  assayed  2'4  dwt. 
with  cyanide  consumption  2\S  lb. 

Another  portion  was  concentrated  on  the 
Wilfley,  4-85  %  of  concentrate  being  obtain- 
ed of  assay  value  179  dwt.,  also  79%  sand, 
assaying  -i'l  dwt.,  and  slime  assaying  8v 
dwt. 
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aiiiding  as   befori    the  sand   residue 

cd    1*2   d«  i  - .   and    slime   n  sidui     I  '"•"> 

dwt.,   with  cyanide  consumption  <>i    l'8  lb. 

I :  lb. 

(in  this  ore,  then,  concentration   followed 
by  cyaniding  extracts  aboul  00 

I  -  I  hardly  poinl  oul  thai  the  cyanide 
consumption  would  almost  certainly  be 
much  less  in  practice,  bul  would  certainly 
be  high,  anil  here  again  better  concentra- 
tion and  removal  ol  interfering  minerals 
would  doubtless  improve  the  cyaniding 
suits.     'I'll.  :     obtained 

.■I  isses  "I  ore  was  tested   b  ition, 

cyaniding  and  chlorination  with  verj  poor 
results,  and  would  have  to  !>•■  treated  by  a 
smelter. 

rve  to  illustrate  thi 

cull   nature  oi   I  id  while  in  s 

places  p  i\  u  ble  t<  innagi  s  exist  i  '1  ore  rich 
cnouf.  some- 

w  hat     expi  t  in. -lit     necessarj  .     n 

cheaper  and  more  period  method  would 
lin\ .  ect  on  1  be  development   i >f 

the  district,   and    I    trusl    that    Mr.    Adam  s 
thai  end. 

Mr.      H.      A.      White        Via   /'/ 
I  should  jusl  like  to  i  1 1 1.- \ .  \\  ii'h 

refei  ei 

cyanide  be  refers  to,  it  he  \nade  any  effort 
t<i  determine   in   what    form   thai    consump 

■  ikes  place?    Whether  it  was  in  su< 
Form   thai  enerative  pi 

i  nnide,  or  u  liether  in 
•i!  thai  cyanide  mighl  be  a\ ailable 
for  further  exl  racl  ion  ol  gi  ild  '.' 

Prof.    G.    H.    Stanley    (Pant-Pry 
The  cyanide  solution  was  found  to  ci  main  a 
hi  1 1.    .■.  ipper,  bu  it,  il  had  a 

s, . 

and  ii  ther  use.       W 

found  thai  in  2  I  hours' 
we  ol  than  aitci 

treatment   for  four  daj  s. 

Mr.    H.    C.    Boydell,    B.Sc. 
The  author  is   to   l»'   congratulated   on   hi* 

itli    tins    subject 
such   ores   have   always    been    thi 

d  l..\   Mr.   E    M    Wi  *ton,  on  the  1 1  ill 

Soutl  .til  i- 

i.nt    have  been   ■  n  inj 

past.       \.i    hi. 

unusual  n 


which,  in  the  past,  were  mined  at  the  sur- 

ii\    small  cooper 
in   most   casi  s    being   roughly   concentrated 
in  hand  jigs.     At   the  time  of  my  connec- 
tion   with    the    field    (1898-9     the   Sunlight 
( 'oinpanv    mined  and  1 

content  <.!  '■'•     to   I      in  thi 
following   manner: — The   ore   after    pas 
through  a  rock-breaker  went  t..  to  hi 
stamps     with     the     old-fashioned     punched 
and     the     usual     low     discharge 
Inside    amalgamation    was    carried    ..n    and 
the  pulp  from  each  mortar  bo.\  passed  over 
amalgamating  tables  20  it.   in  length.     The 
whole  of  the  pulp  after  amalgamation  was 

concentrated   ighl    I'm.     vanners.     Tin ■ 

.  xtraction  obtained  was   froi 
and    the    loss    ol    mercury    was     not    much 
higher    than     that     usually     mel     with     in 
stamp    batteries.       The    tailing,    aver 
1  j   dwl .    gold    per    ton,    « .  .nth.  r 

treated  (the  cyanide  process  being  then 
extensively  nsr.l  in  Australia    and  ..win"  to 
the  situation  <>i  the  mill  thej   could  not  !.•■ 
s  .\ .  .1  for  tut  in.-  treatment .     In  the  mil 
work    occasional    patches    <>i    almost,    pure 
stibnite  were  met   with,  and  such  incm 
in   the  antimonial   content   • 

id-picking  i>. it h  underground 
and  at  the  batten . 
The  concentrates   from  the   Prue   vanners 
iged  '_'  ../.  ol   gold   per  ton,  and 
drying  were   sold   «.n    assaj     val 
smelting  company   then  •  perating  at    Dap  to. 
There  was  a  small  penalty  ol  u  few  shillings 
per    unit    <>t    untimonj    deducted    from    the 
gold  values  .  I  the  or.',  in  addition  to  smelt  - 
ing  chni 

\i    the    West    Sunlight    Company    an  ore 
•  .i   -miliar  character  h as  treated  in  pr. 
ally    the   same   wa\ .      ( iw  inp    to   t  he    1 
situation  ol   the   battery,   the   tailings   v 

i  have  sinci 
eossfullj    cyanided. 

I  ■         t  hese   companies 

iving    t  i   tin 
in  depth. 

■ 
side  ■!    i  he    I  laki  r's  Crei      G< 
mined   an   ore   containing   much    more 
it    was   pure 
nite,  and   was   worked   purely    as  such 

d    10 
The    method   "I    treatment    was   the    follow- 
aftel      reduction     in 
i..  00  head  ol   stamps 

N 


Oct.  I9U 


Juan.*-  Moir.     Ttcci  m   Dust  in  iln> 


|»la<  "I  the  usual  ama  Igamated  c<  ipper 
,  -  w  ,■  i -^  taken  1>\  blanket  "  strakes  ". 
The  pulp  leaving  the  latter  was  concentrat- 
ed on  liui'  vanners.  The  "  blanketings" 
\  .1  amalgamated  in  Berdan  pans,  ami  tin 
overflow  from  these  concentrated  on  an- 
other set  oi  vanners.  The  extraction  aver- 
aged 70  to  7"i  of  the  gold  content  of  the 
ore.  1'ln'  tailings  were  stacked  ami  liave 
since  been  eyanided.  It  is  mosl  probably 
the  treatment  of  these  that  was  described 
by  \V.  A  Longbottom  in  the  paper  re- 
ferred  to  by   Mr.   E.    M.   Weston. 

This  company  has  also  stopped  working 
for  the  same  reason  as  the  others,  and  at 
the  present  time,  so  far  as  I  am  aware,  the 
unly  mine  operating  on  am  scale  at  Hill- 
grove  is  the  Bakers'  Creek  Company, 
which,  at  the  time  I  speak  of,  was  treating 
an  ore  similar  in  antimonial  content  to  that 
of  the   Sunlight   Company.     At   the   risk  of 

ing  considered  digressive,  I  may  mention 
that  the  Baker's  Creek  Mine,  in  one  part 
of  its  workings,  has  always  been  subject  to 
what,  on  the  Kami,  are  called  "air  blasts", 
a  local  phenomenon  that,  has  been  dealt 
with  in  one  of  the  papers  of  the  Geological 
Surrey  of   New   South   Wales. 

Costerfield,  near  Bendigo,  in  Victoria, 
has  had  a  very  similar  mining  history  to 
Hillgrove.  At  the  surface  the  ore  was 
purely  antimonial  and  the  stibnite  decreas- 
ed as  depth  was  reached.  Tl nly  opera- 
tions: being  carried  on  in  1910  land  quite 
possibly  also  at  the  present  time:  were  by 
an  English  company.  The  treatment  con- 
sisted of  crushing  and  concentration  with- 
out amalgamation,  tin-  concentrates  being 
shipped  to  Great  Britain  lor  treatment  by 
tin;  Macarthur-Foresf  process,  Attempt- 
have  been  made  from  time  to  time  to 
cyanide  the  large  accumulation  oi  old  ta.il- 
e_  .■  Costerfield.  One  of  the  most  recent 
was  that  of  the  Costerfield  Tailings  I 
The  procedure  followed  was  mixing  the 
tailing  wi  h  salt,  roasting  in  Merton  uir- 
ii aces  tor  tlie  purpose  oi  volatilizing  the 
antimony,  and  then  leaching  with  cyanide 
solution  in  the  ordinary  way.  Owing  to  the 
poor  extraction  obtained  the  work  was 
abandoned.  The  operations  in  this  plant, 
owing  to  lack  of  proper  precautions  in  the 
treatment  of  the  zinc  slime  with  acid,  re- 
sulted in  one  of  the  ven  few  known  ease-  (it 
not.  the  onh  case)  of  p. iis. ,n ii i u  by  antimoni- 
nr,  Iteil    hydrogen. 

Some    reference    has    been    made     to     tile 

difficulty  of  disposing  oi   stibnite  ami  anti- 

■  i   concentrate-,  and   more  particularly 


in  obtaining  any  paymenl    for  the  gold  1.011- 

tent  of  these  materials.  Antimony  smelt- 
ing was  carried  on  in  Melbourne,  and  anti- 
monial concentrates  were  purchased  by  the 
chlorination  works  in  Bendigo  and  Ballarat. 
Possibly  enquiry  in  these  quarters  would 
open  up  a  market  lor  the  South  African 
antimonial    products. 

The  author  refers  to  difficulties  experi- 
enced   in    the    assaying    of    the    Murchison 

antimonial  ores,  hut  does  not  say  whether 
these  are  due  to  the  stibnite  or  to  oxidized 
antimony     minerals.  If    the    presence    of 

stibnite  has  caused  him  trouble  in  his  gold 
estimations,  1  cannot  understand  it,  as 
some  vears  ago,  when  assaying  such  ores, 
I  had  no  difficulty  in  eliminating  the  stib- 
nite either  with  hydrochloric  acid  prior  to 
fusion  or  with  a  proper  admixture  of  nitre 
to  the  charge  in  the  pot  fire  assay  itself. 
The  results  obtained  were  sufficiently  good 
to  form  tlh'  basis  tor  the  disposal  of  con- 
siderable quantities  oi   concentrate. 

It  would  be  interesting  if  Mr.  Adam 
would  mention  whether  the  oxidized  min- 
erals, such  as  senarmontite,  valentinite, 
cervantite  and  kermesite  are  met  with  in 
the  Murchison  Range,  and  also  what  per- 
centage of  arsenic,  it  any,  is  associated  with 
the  antimony. 

From  experience  obtained  elsewhere  in 
the  treatment  of  such  ores,  it  would  seem 
to  me  that  not  much  difficulty  should  be 
net  with  in  the  treatment  of  the  Murchison 
ore  by  crushing,  concentration  and  cyanid- 
ni".  of  the  tailings,  together  with  amalga- 
mation where  the  latter  operation  is  possi- 
ble.     The   chief  difficulty   would   appear  to 

be    in    the    disposal    of    the    concentrate    and 

the  obtaining  of  payment  lor  the  gold 
content.  South  Africa,  at  the  present 
lime,  with  its  lack  of  custom  smelting  and 
chlorination  works  is  a  poor  field  for  a  mining 
company  carrying  >  111  concentration  work. 


RECENT    INVESTIGATIONS   OX   DUST 
IN"   MINK   All!   AND  THE  CAUSATION 

OF  MIXERS'    PHTHISIS 


By  -I  vmks  Mom,  M.A..  D.S, 


.li.S.S.Afr 


(Printed  in  Journal,  July-Aiignst,    l'>i:,., 

DISCUSSION. 

Mr.  S.  Nettleton  -  Member)    In  one  of  the 
most     valuable    papers    presented     to    this 

Society    for    a    considerable    time.    Dr.     Moir 

has     contributed      information     worth  v     of 
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,  every  mining  engineer  on  t  lio 
Rand.  The  outstanding  features  of  the  in- 
vestigations appear  to  be  that  when  proper 
appliances  are  used  for  laying  the  dust, 
rock  drills  need  nol  be  regarded 
oi   danger,   and   thai    it    is  only   particles  of 

-  ilica  oi   less  i  han  3  or    I   mic -  dia  mi  ter 

which  ina\   be  regarded  as  dangi  n  us  to  t he 

I  uformal  ii  m  on  the  chi 
ter  oi  air  found  in  stopes  a  few  hours  after 
blasting  lias  taken   place  would   be  ol  con- 
siderable interesi  to  the  mining  community. 
In    the    table    on    p     7    ol    the    Society's 
i  nal  t  he  air  sa  mples  nan  ked   I '.  are  de- 
bed  a>  the  result   oi  "  dry  blasting  of  a 
cut",  and  presumablj   these  are  somewhat 
akin   t<>  what    is  obtained   bj    breaking   rock 
from  benches  bj   machine  or  hammer  stop- 
in.,.'.       From    tii.     formula    quoted    in    Dr. 
Moir's  paper  on  rate  of  falling  oi  quartz  par- 
ticles in  a  still  atmosphere,  the  time  taken 
for  Bettlemenl  of  dust  through  a  distance  of 
5  tt    or  150  .in    is  apparently  as  follows: 
I  'ail  icles  .  il   I  micri  .ii  diameter     •"> 
Particles    ol    '-!    micron    diameter     1    hour 

'_!.'>    i urn ui 

I  'ait  teles  oi   '■'<  micron  diameti  i     37   min 
utes 

I  '.nt  icles  ■  a    !    micron   diameter     "20  min- 
utes 

According  to  tables  on  page  7,  five  min- 
utes after  blasting  a  drj  cul  the  number  ..f 
particles  preseni  in  each  cc.  of  air  was 
86,1 15  minuti  -  after  blasting  the  num- 
ber was  19,000  Assuming  thai  the  larger 
and  hea  » ier  pat  t  icles  are  the  t'n  si  t.  >  settle, 
there  would  apparently  be  in  the  residue  a 
large  increase  in  the  percentage  oi  the  fine 
.Inst  Y.  t  ucci irding  to  .-..11111111  G  1  Ik  p<  1 
centage  l>\  weighl  oi  the  verj  fine  dust 
decreases  from  03'5  to  80  .  and  the  per 
centage  1>\  number  is  practically  the  sami 
Do  the   figures  columns  6  and    7 

refer   to   1  oi    verj    fine    in    total 

ami  mi r  1 1  ..I  dusi   preseni   in  each  instance 

\s  .in  efficieni  water-blasl  will  reduce  the 

I    Inn     ilu-l    ii.  an    blasi  in:.'   of   a    cut 

ii.  «  hai   in  mntered  1  in  the  surface 

n. mi-   ..    nun.'   dump    in    Johannesburg 
problem   "i    dealing    with    .lust    in   develop- 
ment  ihi\is  lias  apparently   been  solved. 

Attention  should  be  given  t.>  the  condi- 
tion of  tli..  air  in  stopes  where  drj  blasting 
is  general,  where  there  are  no  water-blasts, 
ami  where  the  an-  currents  are  probablj  |ub( 
Bufficieni  to  prevent  tin-  dusi  settlin 
many  hours.  On  some  properties  the 
amount  «.t  shovelling  nal  tramming  done  on 
uight     shif)     assumes    considerable    propor- 


tions,       [s  there  any  information  available 
regarding  tin-  condition  of  air  in  st< 
in   12  hours  ol  tin-  principal  blasting  ] ><-ri<n I 
I  hi    bulk  of  tin-  rock  drilling 
li\    mach ines  is  carried  out   1  3      n 

an. I  •'!  p.m.     1'lns  introd 
oi  inn.-  air  into  tli.-  mine,  and  ii   .1".  - 
appear  t..  be  desirable  thai  tin-  air  in  stopes 
and  other  workings  should  be  usuallj  exam- 
ined under  tin-  most   favourable  conditions 
In  a  recently   issued  report  oi  tin-  Govern- 
ment   Mining    Engineer  it    vvi  i  out 
that  "  there  is  no  single  measure  that  ran 
I..-    taken    which    is    more     conducive     to 
h.-altliy    conditions    underground     than    the 

ht i.ai  ot  tin-  double  shift,  and  it  is  •• 

mines    which    are   still   . 
this    system    will    see    their    way    clear    I  • 
dropjii 

[nlormution     as     t..     amount     <>t     labour 

,    Ugagcd       ..II       Ill-lit        shifl        relative       to       ' 

number    of    underground    workers    .»u    the 
Rand    would    1..-   ..t    gr 
obvious  reasons  there  would  he  difficult; 
obtaining  details  on  this  point. 

Dr.  Aymard,  an  A— ..ciai.-  ot  this  Society, 
in    referring    to    the    phthisis    question     \~> 

months  ago,  said   that   there  was  vidence 

that  the  .  fforts  made  during  the  past  few 
years  bave  been  successful  in  reducing 
steadj  progress  •>)  the  disease.  Can  Dr 
\\maid's  remarks  be  controverted-.1  There 
~h..iild  he  available  to  members  of  this 
SocietN  and  the  general  public  detailed  in- 
formation  upon   this  point. 

It  sh »uld  1  ?sarj   for  workers  to 

go   underground    until   risk   ..t    inhalation   of 
particles    oi    silica    has    been    reduced 

minimum,    and    as   the    major   portion   of  the 

dusi   c.iiiiiot    he  dealt    with   bj    water-blasts 
and  similar  appliances,  it   should  be  drawn 
..ui  . ii  the  mines.     In  a  district  w 
of  ih.    mining   is  at   depths  exceeding    1,00  I 
tt .  from  t  la-  surface,  natural  vent  ilal  i<  -i 
11,  it    he  regarded  a-  -at  isfact<  iry,  and  mi 
tor    circulal  it  ■_     large     quant  ities     oi 

1   1,  iu1   1        n  iri  ings  shi  mid  bi    1  -..'aided 
cessarj   to  1  be  equipmenl  ol  a  nun.    :,s 
a  winding  engine.     Small  fat  i  here 

and  there  throughout  mine  workings  rarely 
give   satisfactory    results,   and   there   should 
be    no   tinkering   with    a    question    winch    has 
so  important   a   bearing  on    the    futuri 
Rand   mining  as   ventilation.      Every    mine 

official    should    he    compelled    to   t 

telligenl    interesi    in   the  subject,   and 

few  years  it  will  not  he  suggested  on   1  pul  - 
la-    platform    without    contradiction    thai 
mam  cases  th.   ventilation  of  the  1 


■f»ct.  I'.n: 


-    Moir.  —  Bteent    fnvestiijaiibh*.   on   Dust   in  Mint    Air. 


the  underground  arrangements  were  a  dis- 
grace to  those  who  controlled  the  principal 
industry  oi  Smith  Africa. 

Mr.  F.  J.  Pooler  (Associate):  This  paper 
is  one  ol  exceptional  value,  not  only  to  us 
here,  but  to  the  Empire  as  a  whole  in  these 
days.  But  some  oi  Dr.  Moir's  results  are 
very  disquieting.  Leaving  aside  the  dust 
question  for  the  moment,  such  phrases  as: 
"  A  water-blast  was  supposed  to  be  in  use, 
luit-  sometimes  was  out  oi  action  or  tun 
small  to  lie  of  any  use  ";  "  The  maximum 
GO  found  was  0"11  ";  "  A  completely  un- 
ventilated  area  of  a  certain  mine  gave 
CO,  L-046  and  CO  til2  on  the  aver- 
age ";  "  The  worst  gas  encountered  in  this 
set  gave  C02  l"40  _.  Co  0'20  .  O,  - 
17'80  ":  give  one  furiously  to  think.  It 
is    fairly    obvious    that    despite    the    efforts 

made,    and    We    are    all    agreed    that    progress 

has  been  made,  things  are  still  very  bad  in 
some  of  the  mines.  Why  should  the  CO 
he  so  high  in  these  odd  ease,.'.1  How  is  it 
that  the  water-blast  "  was  sometimes  oat 
■ot  action  or  too  small  to  be  of  use"?  Some- 
one is  to  blami — the  Government  Inspec- 
tors cannot  lie  everywhere  at  once,  and 
surely  now  that  the  peril  of  the  thing  is  a 
by-WOrd  here.  We  of  the  public  whp  ale  out- 
side the  milling  industry  ought  to  feel 
assured  that  the  Government  is  insisting  on 
all  |iossilile  precautions  being  taken,  and 
S  .inn  I"  it  that  these  are  carried  out  in  the 
mines.  It  seems  that  tli^  fact  that  miners 
phthisis  has  become  a  plaything  in  the  bane- 
ful cockpit  of  party  polities  has  a  lot  to  do 
with  the  fact  that  researches  such  as  these, 
necessary,  valuable  and  imperative  as  bhey 
are,  are  only  now  being  undertaken,  ami  are 
revealing  dangers  hitherto  only  hinted  at. 
dangers  that  should  have  been  abolished 
years  ago. 

One  looks  for  rays  of  hope  in  this  paper. 
They    are    there,    hut    are    almost    smothered 

by  Dr.   Moir  stating  with  regard  to  the  lay- 
ing ot   the  dust  as   Far  as  the  "  very  Hue 
particles  are  concerned  that   "  the  result   was 
satisfactory,    and    showed     irlnii     the    laying 

devices    were    in    order   and   conscientiously 

used,  (here   was   no   predominance    .    .    .,    the 

percentage    being    no    higher    than    in    the 

original     untreated    air."  1     do     not     quite 

know  what  the  author  means  by  original 
untreated  air.  hut  it  does  nol  look  very  pro- 
mising that  he  has  to  make  this  confession. 
Following   this,    we   read   that    "When    the 

pond  ot  the  drill  is  wetted  by  ha\  illg  a  jet 
of    water    directed    into    a    '  down  '-hole,    the 


amount  of  dust  getting  into  the  air  is  only 
•J  or  :;  ot  what  happens  during  dry  drill- 
ing," and  then  "  it  is  surprising  to  hud  how 
little  variation  there  is  in  the  percentage  by 
weighl  of  '  very  tine'  particles,  they  con- 
stitute aboul  two-thirds  of  the  total  weight 
ot  dust  in  all  sorts  of  nunc  samples."  I 
musl    apologize   lor  my  obtuseness  if  I  am 

wrong,  but  1  cannot  connect  these  state- 
ments in  any  other  way  than  to  mean  that 
though  tin'  actual  quantity  ot  dust  has  been 
very  considerably  decreased,  the  improve- 
ln,  ni  m  getting  rid  of  a  biggei  percentage 
ot  the  "  very  tine",  which  really  matters, 
as  compared  with  the  coarse,  which  appar- 
ently is  not  ot  such  importance,  is  still  a 
matter  for  the  future.  Presumably  the 
question  Mr.  Weinbren  asked  last  month 
supplies   the   answer  to  this. 

When  this  subject  was  being  discussed 
by  us  some  three  years  ago,  a  medical 
member  ol  the  Society  made  the  statement 
that  men  in  the  mines'  crusher-houses  and 
on  the  Municipal  road-stone  crusher-plants 
were  also  contracting  the  disease.  It  is 
comforting  to  read  that  Dr.  Moir  states 
that  the  former,  at  any  rate,  are  compara- 
tively   immune. 

The  research  work  of  this  paper  shows 
that   a  considerable  and   notable  advance  has 

been  made  in  experimental  determination  of 

dust,  hut  apparently  much  has  to  be  done 
in  the  mines  yet  before  the  dust  evil  is 
overcome.  Suggestions  as  to  further  ad- 
vance in  this,  the  all-important  direction, 
did  not  fall  within  the  scope  of  this  paper, 
but  those  of  us  who  are  among  the  author's 
admirers  look  confidently  to  him  and  the 
engineers,  among  whom  are  some  of  the 
most  active  members  of  this  Society,  lor  a 
speedy  and  permanent  improvement  of  the 
conditions. 

Might  1  ask'  why  the  author  divides  llal- 
dane's  figure  tor  air  breathed  per  minute  by 
tour.1  Seven  thousand  cc.  per  minute 
seems  rather  low  even  tor  light  work.  Also 
how  it  is  though  "  dry-drilling  is,  of  course. 

illegal,"  that  the  author  is  able  to  give  us 
details  of  dust  during  this  illegal  process? 
Presumably   illegalities  are  legalized   in   the 

interests  of  scientific  research  I  May  I  also 
ask-  why  "  rounded  tetrahedra  "  are  assum- 
ed as  fhe  shapes  of  the  smallest  particles 
w  Ian  "  polarization  of  particles  smaller  than 
15  microns  is  too  faint  to  be  of  any  use 
If  the  particles  of  this  size  and  less  are 
more  nearlj  spherical — which  seems  reason- 
able   to   suppOSI there    will    be    less   of   them 

per    mem.     than     the     table     -hows.        It     is    a 
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author '«  desire  not  t. 
i  i  he  results  thai  he  ha  - 
the  smaller  size  and  -"  increased  their  uum- 


Mr.    H.    R.    Adam      Ucmbci       The    firs! 
pari    "i    I  >r     Mi  iii  -    valuable    paper    leaves 

I  :it  as  a  resul  of  1  >r.  Moir 

.Mid   his  colleugui  s,    futun    pri  gress  w i 1 1   he 

1 1  nol   b\   gu 
analysis.       The      difficult      and      laborious 

.1    work,    along   with    the    ver\    fine 
micro-pin  >ti  igi  aphs,  i    ndant    evidence 

fit    the    nature    ol    the    problem,    es] 

he  .- 1 1 1 1  In  i  -  i  ards  the  end 

of  the  paper  thai  "  the  underground  man 
getsinaddil  dosi  I  I  I 

unci  ..!  tubercle  germs  "  is  also  kepi  in  view. 
Ii  —. - . - 1 1 1  —  ii  |>ii.\,  therefore,  that  the  results 
i  in  investigating  tin-  efficacy  oi  the 
methods  in  use  of  "  laying  "  the  dusl  ha  ve 
been  presented  in  such  a  verj  synoptic 
form. 

\-  far  as  drilling  is  i cerned,  Dr.   Moir's 

result  -    show    t  bat    "  wetl  iug  "    is    el 
when  actual]  I    in   the   hole,   i.e., 

i  hal    i  he     '  \  •  t.\    fine  "  'lust    can   then   i  inly 

in   thi     Foiti  It    is,    how 

ever,    w  ell   km  iw  n   t  hal    1 1  used    by 

drilling  i-  rhs'gnificanl  compared  with  that 
caused  by  blasting,  and  the  only  results 
given  "ii  — ;titi|»!t-— -  taken  a.fter  blasting  deal 
with  the  air  after  blasting  the  "  cul  "  with 
and  without  '  besl  water  blast  ".  On  1  hi 
matter  nl    the   air   in   si  ;  liree   "> 

ii-   after    blasting    when     tramming 
commences,    nol    a    single    resull    is    given. 
In    fad  .    ailinitt ing    t hal    the    iin eg 
shows  thai    (die  iln>t    from  drilling  and   de- 
\  elopmenl    can    be   dealt    w  it  b .    it    di 

the    i :h    b  more   difficull 

rpiesl  ion   ol   t  he  oil  |  ind  in  these 

circumstances      the      statement      m 

italics  that   "  when  the  laying  devices  were 

i    and    conscientiously    used,    the   re- 

ory  "    is    extre ly    mis- 

"  laying   de>  ici  -  "  ore   given,  ilis- 

1'iissii tins  point  does  not  apply    to  the 

paper.       However,    sinci     the    "  lay  • 
i    .  •  .  i  ■.      in.  ,  1 1 1  - 1     , 1 ,  ■  | , 

"  wetlini  ides,    t  he    t\ 

I   whether  I  lie   ci  munil  I 
sun    data  on   the  effect   nl   iidditions  such  as 
in  the  foi  in  i  t  in,  ilassi  - 1,  si  ap,  alka- 
lies, etc.,   to  the  wutei    ill  i  rder  !••  increase 
it-   "wetting  "'   powei       In    I 


mi  abstract  on  the  beneficial  results  of 
humidifying  mine  air  by  means  oi  steam, 
contained  in  that  number  "i  the  Journal  in 
which  Dr.  Moir's  paper  is  published,  is  of 
great   inten 

S  '    i  g  to  the  rate 

"I  falling  oi  quartz  part  icles,  tin  statement 
-  in. idi  thai  :  i"  smallest  pari  icles  fi  n  med 
in  dry-drilling  and  by  blasting  cannot  possi 
bly  settle  in  tin  eddy  ing  atmosphere  oi  tin- 
mines.  The  trouble  is  thai  mosl  mines 
have  many  spaces,  such  as  bark  s topes,  old 

stopes,    dead    ends,    etc.,    where    tl ilv 

eddying  cun'ents  that  are  formed  are  due  t" 
and  then  "  very  fine  ' '  'lust   which 
had  settled  is  disturbed  again. 

The    President:    I    understand    that    Mr. 
Smith  i-  making  -   me  expei  iments 
in  connection  with  respirators,  and  we  wiU 
probably   have  the  results  at  the  next  meet- 
ing. 


I  't  WIDK   CONSUMPTION    ON    THE 
YVITWATERSRAND 


By  II.  A.  White    Vice-President). 

I  ill     PREVENTION    OF    HYDROLY8I8 

IN  (VAN  IDF.  SOLUTIONS. 


l;      II     \l     l.i  si. i,      Membi 
(  Printed  i .  Joitnm  .    -  .  I'.il'.  , 


DISCUSSION. 

Dr.  W.  A.  Caldecott  {Pant -President): 
\h  White's  paper,  the  thanks 
ol  membei  -  are  dm  both  t,  >  t  he  a  ut  lioi  foi 
his  1 1 ■ . ■  ~ t .  >  I  >  bundling  nl  the  muss  "t  figures 
result  in-  from  Mr  Meikleji  din's  abli 
tory   iu\ esl igal  ton  into  thi  ind  also 

to   the   Transvual   Chambei    "I    Mines,    \\  li<> 
I  t  lir  IiiihI-  requin 
'  rli. 
In   tin    second   paragraph  of  the   puper  a 
clerical   error  occurs   in   tin-  statement    that 
a  millii  ii  pounds  worth  nl  cyanide  are  used 
annually  mi  tlir  Hand        Tin-  is  about  double 
nil    figure,    according    t"    the    S'intb 
Annual    Stutemenl    "t    tin     Trade   and    Sliip- 
ping   "I    tlir    I'niou  i  t    South     \ti  ifji 

'  ustouis  anil    I 
Capetown.         In    this    hluehool 

•  n    ..I    Smith 


I.    Itickard.    -Pe 


Depth. 


Africa   for  the  year  ending  -'list    Deeembet 
:■•!  I.   was  as  follows:— 


Cvanidi    oi    Potash  50,734  1,887 

Cyanide  of  Sodium    10,084,868       372,430 

Total    10,135,602       374,317 

Assuming  the  present  cost  of  sodium 
eyauide  delivered  on  the  mines  to  be  Is. 
pi  :•  Hi.,  and  that  the  imports  for  the  current 
year  are  approximately  the  same  as  for 
1914,  the  total  yearh    cosl   ol  cyanide  used 

i    South  Africa  is  now  about   half  a  million 
sterling. 

With  reference  to  the  decomposition  of 
aqueous  alkaline  cyanide  solution,  the 
hydrolysis*  referred  to  by  the  author  con- 
sists in  the  inter-action  between  dissolved 
cyanide  and  water,  resulting  in  the  forma- 
tion hi  hydro-cyanic  acid.  This  in  turn 
readily  undergoes  change  with  formation  of 
brown     humus-like     ami     other     products. 

Vssuming  the  production  of  insoluble 
humus-like  substances  through  the  decom- 
position oi  BCy,  these  would  be  discharged 
as  a  solid  in  the  residue  and  not  in  solution. 
This  would  constitute  a  loss  of  cyanogen, 
or  rather  ol  nitrogen  derived  from  alkaline 
cyanide,  which  is  difficull  to  estimate  owing 
to  such  compounds  forming  a  very  minute 
percentage  of  the  total  weight  of  the  solid 
residue.  Decomposition  by  atmospheric 
carbonic  arid  likewise  results  in  the  libera- 
i  n  of  HCy,  and  hence  the  presence  of 
adequate  free  alkali  in  solution  should  lessen 
both  these  decompositions  of  the  alkaline 
cyanide  by  causing  the  Cv  radicle  to  remain 
combined  with  an  alkaline  base,  instead  of 
forming  the  readily  volatile  and  decomposa- 
ble H(  \  compound.  In  \  ieu  of  the  im- 
portant function  of  protective  alkali  in 
working  cyanide  solution,  further  know- 
dge  oi  the  relative  protective  efficiency  of 
\i  ill    and    Ca(OH),    (calcium   cyanide   be- 

i  .  rather  an  unstable  body)  would  be  valu- 
able, and  also  whether  the  free  alkaline 
strength  required  is  a  constant,  or  varies 
with  the  temperature  and  the  amount  of 
1  cyanide  present .  It  maj  be  noted  that 
since  sunlight  affects  the  rate  at  which  gold 
d  Ssolves  in  a  cyanide  solution,1    it   may  also 

■  Auerice     the     rate     of    decomposition     of 
cyanide. 

In  reference  to  the  reaction  between  n-  in 

S    solution    and    lead-coated   zinc   shav- 
.-.  I    aighl  suggest  thai  the  author  should 


repeal  the  experiment,  but  with  a  solution 
containing  also  0'10     KCy,  as  the  formal  ion 

of  ZllS  is  possibly  dependent  upon  the  re- 
duction of  KCyS  by  nascent  hydrogen  set 
free  in  the  presence  of  cyanide,  zinc  and 
water. 

It  might  also  be  of  assistance  to  members 
ii  the  author  in  his  reply  indicated  whal  in 
his    opinion    is    approximately    the    relative 

importance,   expressed   in   percentages  of  the 

total  loss,  of  the  various  causes  of  cyanide 
consumption  under  ordinarj  working  condi- 
t  ions  iii  a   Rand  cyanide  plan! 

Mr.  H.  M.  Leslie  (Member):  The  only 
point  1  desire  to  touch  on  af  this  stage  is 
to  conect  the  impression  which   Mr.   White 

seems  to  have  gathered  from  my  remarks 
ill  connection  with  the  protection  afforded 
by  alkali  in  my  Modder  B.  tests.  All  I 
have  said  is  that  the  protection  afforded  by 
this  means  is  not  complete,  and  that  from 
an  economic  point  of  view,  taking  into  con- 
sideration the  cost  of  the  extra  alkali  re- 
quired to  keep  the  liquor  up  to  this  high 
standard,  together  with  the  loss  of  cyanide 
which  is  still  shown  to  go  on,  that  so  far  as 
£  s.  d.  is  concerned  there  is  nothing  to  be 
gained.  Further,  in  this  connection  in  the 
Model  I  Mi  ni  Brown  vat  test  to  which  he 
refers,  the  cyanide  regenerated  does  not 
seem   to   have    keen   taken    into  accouni    in 

the  tests  given  as  showing  the  "Loss  in 
Hours,  Pounds  per  ton  Slime  "  (Table  0.), 
which  seems  to  be  amply  confirmed  by  the 
figures  following,  which  state  that  in  tests 
referred  to  53.8  of  the  total  cyanide  losf 
was  recovered  in  the  apparatus  used. 


PERSISTENCE  OF  ORE   IX    DFI'TII 


B\   T.  A.   Richard,  M.Inst.M.M. 
(Printed  in  Journal,    Dec,   1914— Jan.,   /.'</.:.)• 


REPLY  TO  DISCUSSION. 

Mr.  T.  A.  Rickard:  In  acknowledgment  of 
the  compliment  of  the  further  discussion 
before  the  Chemical,  Metallurgical  and 
Mining  Society  of  South  Africa.  I  beg  to 
reply  to  those  who,  af  Johannesburg,  have 
commented  on  my  paper. 

Mr.  E.  M.  Weston  is  disinclined  to 
accept  tic  logical  consequence  of  my  argu- 
ment   against    indefinite    persistent I    ore 

in   depth       lie    imputes   to    me    an    undue 
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iiirity  with  the  younger  lodes  of  West- 

\ ricii .   and   chai  gi  -    in.     n  ith    "  neg- 

li-c-tin  d  im- 

portant clu  g  in  the  older  r.  icks  ' '. 

This    is    wholly    incorrect.      In    my    papei    I 
discussed  particularly  tin-  distribution  i  I 
in  the  pro-Cambrian  ol   Nova   Scotia  and  <>f 
ith    Dakota,   as   well   us    the    Archean   of 
t  i     My  sore  and  i he  \l  goldfields. 

I  bi    i ecords  of  ei  "ill  show 

thai  I  may  fairly  claim  to  be  excused  from 
local,  or  even  regional,  prejudice,  for  I  have 
examined  and  di  n  the 

1    nnbrian  ol  Western  Australia,   Broken 
Hill,  mill    Nova     Scotia,    i         I  in    <>f 

New  Zealand,  the  Lower  Silurian  ol  Bal 
huat  und  Bendigo,  us  well  as  ol  Tasmania, 
not  to  mention  numerous  districts  in  the 
United  States  that  afford  examples  ol  ore 
dts  in  rocks  older  than  those  of  the 
Wit  u  utersruiid. 

\  -  to  my   alleged   tiegli  cl   ol  "  1  hi    ■  ff<  cts 
ol   denudation    in   truncating  orebodl  ii 

would  seem  ns  it  Mr.  Weston  had  nol  read 
I  pel  I  ndeed .  I  am  a  impelled 
to  conclude  thai  my  critic  had  only  beard 
the  introduction  read  by  the  Secretary  and 
had  omitted  to  read  t  bi  paper  itself,  which 
bi  en  published  m  the  pi eceding 
Journal   ol    the    Society  I    recognise,   of 

course,  t  bal  it  is  nol  unusual  to  offer  com- 
II,.  m  paper  that  one  It 

1 1  adds  to  t  be  possibilil  iea  i  ii  discus- 
ln  my   paper,  ol  course,   I  gave  par- 
i  icular  attention  to  I  be  denudal  i<  m  idea ,  as 
illustrated   by    the   Nova    Scotian   and   • 
fornian  gold   veins.     In   fact,    I   hope   I 

•  ii  for  si\  ing  th.it   the  « hole  tenor  of 
Mr.   Weston's  nrgumenl   is  thai  ol  one  who 
nol    listened    to   the    evidence    on    the 
other  side,  conl  ,  ll  w  ith  a  repe 

tition  ol  theories  and  ideas  thai  an  now 
obsolete.       To  call   tl  ned " 

may  be  disarming,  bul  it  does  nol  make 
tin  in  convincing.  Clunes,  Ballarat,  and 
B  re  well  Know  n  to  me. 

dies  •  I  those  districts 
products  oi   the   re-arrange- 
ments   ol    tin     eli  in.  nt-    contained    in    the 
minerals  making  up  tin    rocks  themselves." 
is  met  mumbling  ol  w<  .1.1* 

have     no     moaning.       Thai 
changes  "  it    tin     greatest 

depths  attained  al  Ballarai  or  Bendigo  may 
be  i '  ii  we  are  nol  told  whal  those 

changes  are,  Mr  Weston  can  defy  anyone 
to  prove  the  conl  ran  .     I  tut  if  hi 

the    deepesl     mine-working 
I,   ndico  do  nol   show   decided 


impoverishment — a  general  and  unmis 
able  impoverishment  in  depth,  then 
will   have  told   the   membui 

i\  what  is  coutran  to  known  facts.     In 

-mi.  ■    ol    J  mi      in.    1012,    Tin     Hi 

.  \ilri  i  list  i ,     the     capable    .  \| 'lit     i  il 

local    mining    indusl  r\ .    acknou  I 
the    "shallow     ground"    theory     bad    been 
vindii  i  :    "  I  n    almost 

.  \.i  \  ,   if  not  in  d  mining  an 

the  world  the  experience  is  that  us  consider- 
ittaincd,  tin-  gi  ild  is  scarcer. 
The  depositions  ol  quartz  may   be  moi 
less  or  practically   the  same  as  in  the  upper 
levels.      Opinions    van    on    that    point, 
most   authorities  agree   that   as  the  earth    is 
penetrated  to  great  depths  gold  is  less  pi.  i 
tiful.        Bendigo   investors   and    speculators 
know     from    bitter   experience    the    absolute 
truth  ol  tin-  latter,  point,  as  far  as  this  field 
rued." 
Undoubtedly     the    term    "  ore-shool  "    is 
occasionally    misleading  in  suggesting  ti    1 
finiteness  of  shape  and  direction  that  rarely 
obtains  in  nature,  but   it   is  a  trim  tl,  I 
iisimI   sparingly    in   my    paper,   therefon 
implied  criticism  is  beside  the  mark       \s  •.. 
Rhodesia,  it  has  suffered  not  so  much  from 
denudal  i<  in  as  from  ovei  -capitalizat  i<  m     and 
irri  sponsible  talk  ol   persistence    in    depth 
The  younger  orebodies  ol  the  Sierras  ami 

. illeras  ' '  iii.ii  ha\ e  been  •  x posed  to  ex- 
cessive dent  mi  he  exploitat  ion  of 
i  i,  in  has  Mitt,  red  as  much  from  blind 

i.i   of   facts,      \s   to  the  denudation,    I 
sh.iw  n,  in  the  casi     >i   Ni  ■■  a  Scoti 
example,   that    the   erosion   oi    the   country- 
k ies  n< it  pi' i\ e  t he  equal  erosion  ol  the 

gold-bearing  ore,  not  until  it    is  del strat- 

ed   thai    the   gold-bearing  ore  extended 
merly    !<•  the  surface  I  d   terrain. 

\1 1     \\  est<  ,n  an. I  others  tit  ke   it    fi  ir  granted 
that    ii  an  ore  beai  ing   \ ein  is  found,  )■  u 
ample,   in  a   serii  s  i  ii   quai  t  zites  and    - 
that    has    been    cut    down    1>.\    erosion    to   a 
depth   ol    tour  or  ti\.-   miles,   that    therefore 
the  vein  in  this  country-rock  and  the  ore  in 
that     \ ,  in    must    have    been    denuded 
vertical  extent  measurable    by  20,01 
25,000    tt  .    and    inferontially    that    tin 
must     persist     to    an     equal     depth, 
assumption  is  unwarranted  unless 
show  n  that   the  i  ire  in  the  vein  is  as  old     s 
the  country  rock      Tins  they   cam 
I       on    the   other   hand,    I    rind    tl 
workings    only    a    few     liund 
suffici    to  ]  low    t  he  ore,  and     I   I 

idence  indicating  that   the  i 
•  ■  diminishes  at   a   pitifully    shorl 
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fcance  below  the  present  surface,  then  I  say 
that  their  talk  of  former  persistence  of  the 
ore  for  20,000  ft.   to  25,000  It.   upward,  or 

-of  probable  persistence  20,1 ft.  to  25,000 

It.  downward,  is  non-science,  vulgarly 
called  nonsense. 

In  regard  to  the  impoverishment,  or 
otherwise,  of  the  Main  Reef  series,  it  may 
seem  improper  for  me  to  speak  positively  to 
tin-  members  ol  a  technical  society  at 
Johannesburg.  In  my  paper  I  have  quoted 
engineers  not  without  honour  in  their  own 
bailiwick.  Mr.  Horwood's  theories  may,  or 
may  not,  be  convincing  to  Mr.  Weston,  but 
unsupported  generalizations  have  little 
weight  as  against  the  painstaking  research 
ol  a  real  student.  Mr.  Horwood  has  con- 
tributed to  our  knowledge;  Mr.  Weston  to 
our  conversation.  A  piece  of  dike,  impreg- 
nated with  gold,  from  the  Ferreira  mine. 
for  example,  is  of  more  importance  to  this 
discussion  than  the  sweeping  statement 
that  "  it  is  most  plain  that  the  dikes  have 
utterly  failed  to  bring  about  any  general  or 
extensive  mineralization  of  the  enclosing 
rocks".  I  have  held  that  piece  of  dike 
from  the  Ferreira  in  my  hand;  it  contains 
vein-quartz  in  which  native  gold  is  visible, 
and  it  came  from  the  dike  where  the  latter 
was  above  the  banket,  in  the  \\a\  illustrated 
by  S.  J.  Truscott  on  page  111  of  "  The 
VVitwateisrand  Goldfields  ",  although  there 
the  dike  is  shown  as'seen  in  the  Worcester 
mine.  This  specimen,  however,  came  from 
the  Ferreira  and  from  the  dike  illustrated 
"ii  page  112  of  the  same  book".  The  dike  is 
between  4  ft.  and  5  ft.  thick,  it  crosses  the 
banket,  with  effects  similar  to  those  noted 
by  Professor  Truscoti  as  having  been  ob- 
served in  the  Worcester  mine,  namely, 
where  the  dike  was  above  the  banket  the 
latter  was  richest  alone  its  upper  portion 
Or  hanging  wall:  and  where  the  dike  was 
under  the  banket,  the  latter  was  similarly 
enriched  along  its  lower  or  foot-wall  side. 
Dikes  accompanied  by  veins  of  quartz  are 
numerous  on  the  Rand;  also  they  influence 
the  richness  of  the  banket.  In  other  parts 
ot  the  world  it  has  been  proved  that  the 
deposition  of  gold  in  lodes  has  been  effected 
by  thermal  waters  in  the  wake  of  dike-intru- 
sions and  other  forms  of  eruptive  activity. 
On  the  Hand  the  familiar  signs  of  such 
agencies  are  nol  wanting.  The  assertion 
that  the  Hand  is  unique  is  unconvincing  to 
men  of  wide  experience. 

The  question  of  the  vertical  distribution 
ol  gold  in  the  .Main  Reel  series  is  not  likely 
to   be   solved    so   lone    as   the   prosperity   of 


Johannesburg  is  in  danger  of  being  injured 
li\  the  facing  oi  a  possiblj  unpleasant  fact. 
Let  sleeping  does  lie  "  is  the  nol  un- 
natural motto  ot  the  big  companies  that 
have  no  wish  to  see  their  shares  depreciated. 
Mr.  H.  Meyer's  mention  of  a  commission 
to  make  an  investigation  is  enough  to  cause 
a  panic  on  Throgmorton  Street.  Mr.  Mar- 
riott   came    to    the    meeting    at    which    my 

paper   was   discussed   and. exhibited    a    stope 

section  of  an  important  group  of  mines;  on 
this  section  the  grade  of  the  ore  was  indi- 
cated by  various  colours,  but  the  upward 
limit  recorded  was  far  below  the  average  of 
past  production  or  even  of  present  produc- 
tion in  two  or  three  of  the  most  notable 
properties.  Mr.  Marriott  regarded  this  in- 
formation as  belonging  to  his  own  clients, 
and  he  presented  it  to  the  meeting  only  as 
an  unusual  courtesy.  As  a  matter  of  fact, 
it  was  information  to  which  every  share- 
holder in  the  companies  controlled  by  his 
client-   is  entitled. 

Mr.  Meyer  speaks  with  a  moderation  thai 
is  disarming.       I   w  isli  only  to  make  the  pom' 

that  the  vertical  depth  ot  the  ore  expos  d 
in  the  bar  East  liand  is  diminished  l  -la- 
ti\el\  by  the  flat  dip  of  the  lode.  As  far  .-s 
my  observation  goes,  the  persistence  of  ore 
is  affected  not  by  distance  from  surface 
along  the  dip,  but  by  vertical  depth. 

I   desire  to  congratulate   Mr.   L.    W.    Mac   r 

on  a  constructive  contribution  to  this  dis- 
cussion Qndoubtedlj  the  analogy  between 
Pilgrims  best  and  the  Rand  is  most  sug- 
gestive. However,  even  if  rich  ore  has  been 
found  in  the  Clewer  lode  at  a  distance  of 
six  miles  from  the  outcrop,  it  must  be  re- 
marked that  the  difference  in  vertical  dis- 
tance is  relatively  trifling,  in  other  words, 
no  proot  of  persistence  in  depth  is  afforded 
thereby. 

Professor  Cellier's  comment  is  enriched 
with  humour  befitting  the  discussion  ol  a 
subject  that  has  been  obscured  bj  solemn 
asscrvatioiis     having     little     support      in     the 

vicissitudes  of  the  miner.     Yes,  indeed,  the 

sampler  appreciated  tacts  lone  before  the 
chairman  and  his  academic  friend,  the  field 
geologist,  learned  to  look  the  truth  in  the 
face.  1  desire  to  thank  I  >r.  ('aid,  on  •  r 
his  friendly  invitation,  so  much  in  accord 
with    my   wishes. 

Mr.  Ha\  agrees  that  it  is  "  universally 
recognized  and  admitted  "  that  "  paj 
shoots  do  not  continue  down  indefinitely." 
He  has  overlooked  Mr.  Weston.  I  agree 
t hat  "  no  amount  of  t heorizing  will  e\ er  tell 
us    much.''      In    my   little    paper   I    tried   to 
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particular  theoretical   g 
..<, ■ii.ni    was    wrong,   and    I    quoted    tacts   in 
support    "l    my    contention.      Bui    Mr    Jen- 
kins thinks  it  "  rather  a  question  oi 

,     .in-  ",   although   the   d<  - 
uiiii    which    I    started    is 
ly    tied   i"  the   economics  of  mining 
rathi  r    than    the    in 

Mr  Heatheoti  wants  us  to  start  our  com- 
..l  i  ichuess  [mm  "  n  F<  ic.us  ol  de- 
posit ion  and  from  this  assumpl  ion  he 
passi  v  sw  iftly  to  the  c<  uclusion  thai  "  it 
ma.)  lie  taken  as  ci  ilain  that  some  deposits 
,  \t,  iul  to  over  12,000  It.  in  v<  rtical  di  pth 
.hkI  values  [whatever  that  may  be]  will  be 
;is  good  as  1 1 1 1 \  yet  found."  All  that  I  care 
to  say  is  thai  :i  In  rge  bod 
facts  points  to  the  contrary . 

Mr    Egerton   Wood  saj's  thai   the  original 
pupi  r  lered    more  or  less  futile   by 

fusion  in  the  use  ol  the  term 
i  us    thai    I    used    the    term    in   a 

sens,    different   From  thai   used  "  by  perhaps 
'hi      ill    the    members  ol    the    Institution  ", 
.nut  presumably   ol  tin-  Society   also      Whal 
(In    definition  tlm  ptable  to 

the  '."i      I   do  no1   know,  but    I    feel  assured 
that  it  would  be  utterly   useless  for  the  pur- 

pnl  ifie  discussion.     Try 

on   pi  rsisteuec  ol   "  values  "   and       unpay 

able  ore  "  and  see  where  you   land     in  the 

limbo  nl  absurdity  and  the  pseudi  i 

irness,    I    ask 

Mr    Wi  ."I  and  the  others  to  reci  gnisp  thai 

mi  discussion  is  profitable  until  the  principal 

:■'!!-    ol    the   question    !>>   be   discussed    are 

carefully    di  fined       I   defined   "  depth  "  and 

so  thai   nil  "I   us  mighl   know  whal 

was     t  lie     pari  icular     (|in  Fore     the 

Society        II"  mi'  "    i- 

t"  I-    ilefim  il   ii  -    vein  matter  or  I. ..I.-  filling, 

'In  ii   I   iidmil  al  i  ii.-.'  thai    I   know    bul    lit  1 1  • 

- 1 - 1 •  t H-.    ol   it    in  depth,  .mil    I 

care    I'  ss       Such   an    enquiry    is    uol    related 

imies  <  .1   mining  ;  ii    is  u    purely 

geological     question     as     to     «  hieh     i  i  ly 

possibli  i   uise    the 

nun.  >   u  ill  n.  ver  -ink  so  deeply  as  to  obtain 
•  --.ii  \    .\  idence 

the  dis- 
i-i     the    Institution    was    trans 
mitted,    I  i  contributions 

by    Messrs.  James  Park  and   I*     \     I 
H  i   illy,    I   trust      n 

inments  ..I  m. ml.,  i-  in  London 

In     inn  -I. in-.    I    .|.-ii.     t,,   express 

'■'  mi-   .-mil 

"i-  "I   the   tu.i  members   |ii-t    men- 


I  v  •!•  --..i  I'ark  is  known  as  n  keen 
;  and  a  clear  writer  on  the  economic 
phase  of  geology  His  criticism  is  helpful. 
I  i-  difficult  *  to  find  a  generaliza- 
tion broad  enough  to  satisfy  all  the  tacts 
In  controverting  a  generalization  that  my 
own  observation  has  led  mi 
fallacious  -  namely .  thai  of  indefinite  per 
sistence  of  on  —  I  could  nol  avoid  seeming 
ip  an  opposite  generalization.  Mj 
point  "I  \  ii  - \\  is  thai  "t  the  miner  technic- 
ally trained,  namely,  the  minii 
That  is  why  ruminations  concerning  the 
continuity  "I  vein  filling  liaving  no  economic 
value  .li'l  not  come  within  the  purview  ol 
my  paper  Professor  Park  writes  concern- 
ing 'in-  probable  ik-ptli  to_whieh  profitable 
mi-  will  descend  ".  I  thank  bim  for  bring- 
ing, the  discussion  back  t'>  its  text.  But  he. 
also  dwells  upon  the  truncation  ol  veins  by 
denudation,  and  says  thai  in  certain 
"  it  i-  almost  certain  that  tin-  veins  DOW 
existing  in  these  areas  an-  only  tin-  rootlets 
nl  whal  may  ha  ve  one  real   veins  ". 

h  is  mi  inns  how  tli.-  geologists  insisl  upon 
tki-  idea  :  even  the  besl  of  them.  V.-t  the 
pretty  theory  has  been  killed  by  tin-  brutal 
facts  ..i   mining.     Tin-   No\  i  \ain- 

pli    i-  ii.,'  cli  ai  est      'I'll,  i .    'i'.  -i.  .ii  ha  -  been 

nendous;  a  greal  thickness  of  rock  1ms 
been  removed  ;  the  geologisl  -  ly  -  thai  the 
-mall  veins  ol  gold-bearing  quartz  Formerly 
extended  through  llii-  greal  thickness  "f 
ri irk  :  thai  tin-  ycli I  veins  wen  eroded ;  that 
their  gold  was  carried  by  glaciers  ami  other 
enl  -  "I    erosion    into    tin     sea  ;    thai ,    in 

.  i .    the   veins   to   be   seen   at    the   preseni 

-uilar.-    ai. ly    tli.     roots    "I     those     that 

reached  to  tin-  ancienl  surface,  many  miles 
higher.  From  this  exercise  of  (In-  construc- 
tive imuginal ii    is  in  ii    Far  to  a   \  ision  of 

ore  ben  ring  \  eins  i  lial  persisl  for  miles  be- 
low i  Ii.  pi.  -.-nl  -in  face  Why  should  the 
present  sui  Faci  cul  the  \  eins  at  a  pari  icular 
horizon  w  here  they  are  .-\.-.  ptional  in  rich 
ness  .  ir  p.  .\  erty  '.'  VII  ol  \\  hich  would  l>a 
splendid  it  the  Facts  could  be  wiped  out 
They  refuse  to  be  deli  ted  Vgaiu  I  Bay 
thai  the  talk  ..I  "roots'  is  misleading  if 
we  have  ii"  | n < >< >I  either  <>l  n  high-reaching 
trunk  or  ol  deep  penetration  downward. 
The  gold  veins  ol  Otago,  like  those  of  Nova 
Scotia,  are  ore-bearing  t.>  a  shallow  depth. 
It  a  Dumber  "t  quartz  seams  in  thin  beds 
..I  slate  as  in  Nova  Scotin  contain  enough 
gold  t..  be  profitably  exploited  for  only  500 
ft.,  are  they  likely  to  have  persisted  20 
It.  upward  or  are  they  likely  to  persist  to 
20, '   •'     downward-/     I'nti'l   the   geologist 


can   answer  thai    question,    bis  ruminations 
will  remain   unprofitable. 

Long  ago,  in  1891,  after  an  examination 
of  several  gold-mining  districts  in  Otago,  1 
came  to  tbe  conclusion  that  the  gold  oi  the 
rich  alluvial  deposits  (mentioned  by  Profes- 
sor Park)  was  derived  "  not  from  the  few 
comparatively  insignificant  quartz-lodes, 
but  from  tli.'  great  mass  of  the  quartzose 
-.dusts.  The  quartz  folia  which  form  the 
characteristic  feature  of  the  schists  of  Otago 
are  known  in  places  to  earn  gold  far  out- 
side tin'  limits  .it  any  of  the  particular  lode- 
channels  that  also  traverse  them."*  If 
that  he  so,  it  would  not  require  any  greal 
depth  ot  erosion  to  yield  the  quantity  of 
gold  that  has  been  discovered  in  tie  detri- 
tus, which  has  undergone  natural  concen- 
tration. 

Mr.  Robbins  -1  es  «  .'11  to  quote  from  the 
"Structural  Relations  oi  Ore  Deposits," 
by  S.  !■'.  Emmons.  Xo  paper  ever  did  □ 
to  advance  the  application  oi  geology  to 
mining.  Many  papers  have  been  written 
since  then,  and  many  <  t  greater  length,  hut 
at  the  time  that  paper  was  given  to  the 
mining  profession  it  was  the  best  bit  of 
advice  that  the  miner  bad  received  from  the 
jjeolos'ist.  With  tie-  quotation  made  bj 
Air.  Robbins,  I  agree  heartily.  I  thank 
him  also  tor  emphasizing  the  limitations 
within  which  the  subject  was  presented  f<  r 
discussion.      As  to  his  suggestion  of  a  grand 

inquest    on    the    coi-p of    dead    mines.    T 

fear  that  In-  will  get  no  favourable  n  sponse. 
Most  of  thos  addressed  w  ill  agree 

with  Mr.  Farish.  whose  remark  on  the  sub- 
t  such   a   compilation  of  knowledge    I 
([noted   in  my  paper.     The  notion  still 
vails   thai    unpleasanl    facts    should    not   be 
paraded  bef<  ire  I  he  public.      S  -  to  I ;   it,  m\ 
opinion  is  fairly  well  known.     Science  is 
built   on   make-believe;   an    industry   cannot 
thrive    on    pseudo-science:    an    i  strich    does 
not  esca  pi    dangei    In    poking   his   head 
the  sand.      For  the  moment,  my  tuteresl    is 
not  in  the  general   public,   but   in   the  pro- 
•  n.      Whatevi  r   the    public   maj    think". 
however  foolish  the  notions  it  may  cherish, 
it  is  incumbenl    on  the   mining   i 
profession,  in  appraising  mines  and  in  equip- 
ping then  i       .  to  have  a  clear 
idea   concei  uing   the   relatr  ce  or 
non-persisl                        in  depth. 

The  meeting  then   termini 

....  d-Fle  ■!•    ■■  OI  .-■■       B      '      \     R    kard.    Trans 
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Notices   and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY 

Openings  fob  uii.  Production  oi  Cyanide.— 
"F.  W.  Traphagen  and  J.  C.  Bailar,  of  the  Color- 
rado  School  of  Mines,  have  digested  a  great  den! 
of  chemical  information  concerning  cyanide  n 
facture  in  tlie  January  issue  of  the  School  of  Mines 
Quarterly,  and  we  are  reprinting  that  portion  of 
the  article  which  goes  directly  to  the  question  of 
commercial  production.  The  authors  make  no  claim 
to  original  research  in  the  preparation  of  the  work  ; 
they   have  drawn  upon  the  standard  authoi 

Production  from  ferrocyanide.—lhe  old  proi 
which  was  the  source  of  potassium  cyanide  I  n 
many  years,  consisted  in  the  decompositio 
ferrocyanide  by  heat.  The  ferrocyanide  was  made 
by  fusing  together  animal  matter  containing  nitro- 
gen, -ueli  as  hair,  hides,  hoofs  aid  dried  blood, 
finely  divided  iron  and  potassium  carbonate.  The 
resulting  mass  was  leached,  the  solution  evaporated 
to  the  crystallization  point  and  the  potassium 
ferrocyanide  allowed  to  crystallize  out.  The  dried 
crystals  were  fused  and  the  temperature  gradually 
raised  to  dull  red.  the  fused  mass  is  stirred  from 
time  t.i  time  and  rare  is  taken  not  to  allow  the 
temperature  to  rise  above  the  prescribed  point, 
otherwise   further   decomposition    \ Id    take 

The   reaction  is  as  follows  : 

K,Fe(CN),=  tKCN-t  l-Vi'.  +  X.. 

This  shows  that  one-third  of  the  cyanogen  is  lost. 

Rogus,  and  later  Liebig,  proposed  the  addition 
of  potassium  carbonate  to  the  fusion  by  which  the 
loss  of  cyanogen   was  somewhat   lessened 

Kll-V|(',Ni„-i-K CO  =6KCN+Fe0d  I  0 

A    further    reaction,    however,    takes    place,    and 
id  of  obtaining  the  final  result  as  shown  above 

K4Fe(CN).  -  KXO  =  oKCN+KCNO+Fe+CO: 
or  possibly 

•2K.Foi  X      H2K.C0    =  11KCN  -fKCNO+Fe-i- 
2C0. 

Wagnei    proposed   the  addition  of  powdered 
.oal    and    the    substitution    of    sodium    carbonate    for 
potassium    carbonate  : 

K  Fe(CN)    -  Xa  CO,  -('  =  4K(   \  -  2Nal   N 
■    .  i  0 

Tlii's  method,    it   will  be   noted,   prod  ices  a  l 
potassium-sodium  cyanide 

I  lefoi  e   using   I  he   I  as!  net    proci    -        bich 
described   later,   the   Roessler,    Hasslacher  Co.,   the 
principal  manufacturers  in  the   United  State 
a  pro,,-,    proposed    bj    Erlenmeyer.     This   in 
metallic  sodium  and   also  gi 
nide  : 

K  lei  \     (  2Na     IK'   \  -  2NaCN  •  Fe 

Fully  98%   of  the  cyan  igi  n         reco1  ered 

Wichman  and  Vautin  proposed  the  use 
..i, in    or    sodium   alloy    as   being   cheaper   than    the 
metals    alone.      These    alloys    are    made 
lysis  of  the  chloride,  with  a  fused  cathode,   I 
of   lead,   and   the  substitution  of    the   lead    alio; 
the  sodium  suggested  by  Erlenmeyer. 

In  Dalinot's  process  the  sodium  is  produced  dur- 
ing  the   reaction    with   ferrocyanide,    i.e.,    it    is   the 
active     nascent     sodium     which     effects     the 

change      The  sodium  is   lu  ed   b;    I  he   red 

inline oi    call  ium   carbide. 

I  ,     ess.     Drj    ferroi  \  inide  is  fused  w  ith 
dry   sulphocva 

K  Fe((  \  i    •  KCNS     5KCN  H    N    1-FeS 
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II,.    ji.ui  sulphide  settles  out  during  fui 

•     anted     while    still     fused,     and     t  lie 
ted   in  an  alkaline  solution. 
lli.-  addition  of  potassium  carbonate  prevents  the 
during  the  operation,  and  re- 
sults in   '  d    "'    nvei 
molecules  from  the  same  amount  of  cyanog 

rial.  A  small  amount  "l  carbon  is  also 
added. 

K  i  .1.  \      ,  KCNS  +  K.CO      -•      rKCN+FeS 
.  :',( '( \ 

cyanide.     'I'll.     - 
t!,,-    illumine 
industry  and  bi  producei 

Two  general    m  first   by 

removal  of  sulphur  through  formation  "i  a  metallic 

ulphide,  .iii.I   second   by  oxidati >f  the  sulphur. 

Erlenmeyer  showed  that   potassium  permanganate 
idized   tin-  sulphur   in  .* t  i « 1   solul  ior 
CNSH  'KM  i  0    I-4H.SO 

,M  \  .  fiMnSO      3K  SO,  •  ill <> 
This    method    being   too   expensive    to    find    com 
.    showed  that  the  same  effect 
could    be    produced    with    nitric    acid    and    barium 
i  hloride 

i  uses  nitric  acid  as  the  oxidizing  agent 
under  fixed  conditions  This  method  is  tl 
,,f  the  process  used  bj  the  United  Alkali  i  a  The 
i  the  Bulphocyanide  ami  nitric  acid  in 
added  to  hot  water,  or  prefei  abb 
mothei  liquor  heated  in  a  closed  boiler  to  96  I 
This  solution  is  constantly  stirred  during  the  addl 

lion    oi     l!  node,     the    BUlphur    is    oxidized 

to  sulphurii  acid,  while  a  mixture  of  nitrou  acid 
water  vapour,  nitrogen  oxide,  carbon  dio  ide  and 
hydrocyan  i     icid  et  frei  These    gases   are 

.  i, .  u8i  oi  suitable  absorbents,  and  the 
cyanide  recovered  in  the  final  form  of  potassium 
.  j  .iin.l. 

Beringer   uses   barium   salts  and   claims   n    redui 
tinn   in  tl".  I..ss  nl   cyanogen      The   reaction   in   his 
■  illov  - 
MS)    ■  2Ba(NO  I    |-H,SO 

■Jill  \  ,  SBaSO,  •  INH 
Playfaii   attempted  to  reduce  Bulphocyanide  with 
i  ion 
iKi  \s  ,  i,ll     2K<  N  ■  8  S     .H  -     21    •  2N 
Even  if  th      ri  re  i  omplete,  which  is  far 

■' .,;i,  ■    the    case     onh     50       oi    I  he 

would     be    rei o\ ered.      '1  be    use    of     h   d 

vapours    foi    reducl proved    o    complete    failure. 

Next    he   used    metals   as   desulphurizers   with   eon 
sideral.K    bettei    results,   and    was  able,   ultimately, 
e  a  70         "  ing 

KCNS  i  Zn     K(  \  I  ZnS 
l.uitke  uses  zinc  powder,   fusing   the   mixture  al 

360     to   i""     I      and     1 1  oring   I  the  th iti 

i  al   yield. 
The  Bi  e  Co.  used  a  proi  ess  in  which 

<  opper.  v.  it  li  i  be  aid  oi   hydn    ei ilai  •■  of  sine, 

.    desulphurizing   agenl  \    Bulpho 

cyanide   oi    coppei    i     made    by    fusing    a    sulpbo 
cyanide  with  excess  of  finely  divided  copper.      The 
sidph.i.  yanide  of  copper  s,.  f,,i  med 
with   hydi  acid    being    liberated, 

which    i      ih  orbed    in  an   alkaline  solution. 
2CuCNS  I  2(  B+2H     2HCN 
The  copper  snl), hide  may  be  converted  into  cop- 
per salts  ,.r  into  copper   for  use  again  and   hydro- 
gen may  be  replaced  by  coal  tas  or  by 
nil.  ,,l. tamed  bj   i  onroj .  ■■■  ho 
iron   foi    copper,   were  very  Batisl 


In    II  and    Muspratt  s     process     iron 

filings  or  turnings  are  heated  with  tar  to  reduce 
the  .,\ide  coating,  and  then  healed  with  alkaline 
Bulphocyanide  and  coal  tar  to  about  350 

result    of    tln^    treatment    alkalin  de,    a 

tarry    residue   ami    sulphide   of    iron    are    i In 

The'  fen... yanide   may    be   leached    from    the    • 
and  crystallized    bj    evapora 

S     ...il  ..ill.- 1    processes  differ  from  the  preo 
only  in  some  unimportant   details. 

In  Finlay's  process  a  mixture  of  alkali,  or  an 
alkaline  earth,  with  charcoal  is  heated  to  1.000° 
C.  in  an  atmosphere  free  from  i  consist- 

nitrogen  and  Bulphuric  anhydride.  Through, 
a  solution  of  the  product  "I  th..  above  treatment 
is  passed  a  current  of  nitrogen  and  carbon  dioxide 
in  presence  of  an  oxidizing  agent.  Sydrocyanii 
acid  is  liberated  and  collected  in  an  alkaline  solu 
til  >ii. 

Synthetic    I' Bunsen,    in    1845,   attempt- 
ed   to    produce    potassium    cyanide    in    a    specially 
icted   blast   furnace.     It   had  been  known  for 

some    time    thai    01 f    tl'  I     iron    blast 

furnaces  was  potassium  cyanide,  ami   Bunsen's  aim 

was    lo     increase    the    amount     of    this    material    by 

special  conditions.  The  furnace  was  tilled  witli 
alternate  layers  ..f  charcoal  and  potash,  and  a 
powerful  '  mi.  ut   of  air  blown  through  the  ignited 

mass.  While  potassium  Cyanide  was  thus  formed 
the    losses    were    veiy     _-ir.it    and    the    product    greatly 

contaminated. 

Possoz    and    Boissiere   used    a    pr bs   similar  to 

Bunsen,  soaking  the  charcoal  with  a  saturated 
solution  of  potash.  A  plant  was  operated  without. 
comraen  i  access,  producing,  however,  ferro- 
i  yanide  instead  of  cyanide,  carbonate  of  iron  being 
a  part  of  the  charge. 

Anotb  is  based  upon  the  substitution 

of   baryta    for   potash,   as   this   base   fixes   niti 

readily. 

With   reducing   agents   in   presence  of   nitrogen, 
the   following   reaction   takes   place: 
Ba+2C+2N  =Ba(CN 
This  is  converted  into  potassium  cyanide  bj 
action  with   potassium  carbonate: 

K  l  0      2K<  N     • 
Mond   modified  tl  making    briquettes 

composed  of  barium  charcoal  and 

tar.       These   were  treated    in   a   reducing  atmosphere. 

t  li.  11    In   it.  ii    -.'.  it  h    a    ._ms    i  ■    i    pre 

heated  to   1 .  nm     <       The  j  ield  of  barium 

;.■    was    about     t'l  .     of    the    t heoret ieal. 

I.amliilly    ,1. iposes    illumin  .  pro* 

ence  oi  nitrogen  and  an  alkali.  This  proi  ass  has 
very  important   features,  ami  Borne  modifications  of 

it  mil   i xpei  I'd  to  produi  e  vi  I  i  om 

menial   results. 

A   number  of   processes   depend    u] the   action 

of    nitrogen    or    a    mixture    of    alkali    an. I    i  hinoal. 
.iinl   differ   in   no  very   great    particulars  from   Hun- 
sen's   method.     Thi  are  to,,  numi 
to  bs  cited  in  the  present   p 

Chipman    uses    sulphuric    dioxide    and    nitrogen. 
I.,,  es   bol li   i  j  inide  and   Bulphocyanide. 

Mm  mixture   of   boron    nitride,   potas- 

sium carbonate  and  charcoal  and  secures  the  fol- 
lowing reaction  : 

ir.\     3K  CO   ,2C     ilxt  \  •  K  r.  "   •  '  10 

The  boron  mind,  is  produced  by  heating  to 
bright  redness  a  mixture  of  finely  divided  borax 
and  ammonium  chloride. 

An  early  process  of  Castner  consisted  in  pass- 
ing  nitrogen   through  a  column  of   heated   charcoal 
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down   which   a   stream   of   molten   sodium   was   pass- 
ing. 

Na+C+N  =  NaCN 
In    Mehner's    process    molten    barium    carbide    is 
electrolyzed  in  an  atmosphere  of  nitrogen,  a  carbon 
cathode   being  used. 

Frank  and  Caro  use  carbides,  that  of  barium 
appearing  to  be  the  most  suitable.  Nitrogen,  free 
from  oxygen,  or  nearly  so,  is  charged  with  mois- 
ture and"  passed  through  the  heated  carbide. 

Ammonia  was  substituted  for  nitrogen  in  this 
process,  and  it  has  also  been  found  that  cyanamide 
can  be  thus  made.  A  plant  using  this  process  was 
erected  at  Frankfort,  but  was  closed  down  because 
tlie  results  were  not  sufficiently  profitable  to  merit 
its  continuance. 

A  modification  of  this  process  uses  a  mixture  of 
calcium     carbide     and     potassium     carbonate     upon 
which,   while  at  a   red   heat,  nitrogen  gas  ads. 
The   reaction  are  : 

CaC\  +  KXO,=K„a,  +  CaO  +  CO„ 
KaC,+2N=2KCN 
With  ammonia  the  reaction  is  even  better  : 

K  r  .  j\H  =2KCN+6H 
A  number  of  other  processes,  which  will  not  be 
cited  here,  make  use  of  carbides.  Some  of  these 
bid  fair  to  have  a  marked  commercial  success. 
Ammonia  reacts  very  much  more  readily  than 
nitrogen  and  hydrogen  uncombined,  and  its  use  is 
the    basis   of    many    processes. 

In  one  process  a  mixture  of  nitrogen,  hydrogen 
and  ammonia  are  passed  over  heated  carbon,  am- 
monium  cyanide   being   produced. 

Mactear  uses  a  mixture  of  carbon  monoxide  and 
ammonia,  which  he  passes  over  heated  charcoal, 
ammonium  cyanide  being  the  product. 

At  the  Stassfurt  Chemical  Works  ammonia  gas 
is  passed  through  charcoal  at  red  heat,  the  char- 
coal having  been  previously  charged  with  potash. 
Much  cvanate  is  formed,  but  this  may  be  reduced 
to  cyanide  by  heating  the  charge  to  full  redness 
after  the   first  reaction   is  completed. 

Many  modifications  of  these  processes  have  been 
patented,  but  they  are  too  numerous  to  be  con- 
sidered   in   a   short  paper. 

Hood  and  Salamon  made  use  of  zinc  in  conjunc- 
tion with  ammonia  and  sodium  carbonate  : 
NH3  +  Xa„C03  +  Zn 

=  XaCX  +  ZnO  +  XaOH-|-H,0 
The    zinc    oxide    was   reduced    later    with    carbon 
and  the  sodium  hydroxide  converted  into  carbonate 
by   use  of   carbon   dioxide. 

Schneider  uses  a  sodium-lead  alloy  which  reacts 
on  a  mixture  of  acetylene  and  ammonia,  which  are 
forced   through   the   fused   alloy. 

Cashier's  process  makes  use  of  the  reaction  tak- 
ing place  bet.veen  ammonia,  heated  charcoal,  and 
metallic   sodium  : 

XH,  +  Xa  +  C  =  NaCN+3H 
Castner  finds  it  better  to  proceed  in  two  stages, 
first    making   an   amide.    N'aXH.,   by   passing   anhy- 
drous ammonia  gas  over  sodium   heated   to  300°  C. 
or  400°  C  : 

NH,+  Xa  =  XaXH,  +  H 
This  amide  is  converted   into  cyanide  by  contact 
with  charcoal  : 

NaNH.+C  =  NaCN+2H 
This    process    is    in    commercial    use    in    Oermany 
and   in  this  country. 

A  process  making  use  of  the  production  of  cyana- 
mide as  an  intermediate  step  in  the  manufacture 
of  evanides  has  been  worked  out  by  the  Deutsche 
Cold"     and      Silber     Scheide     Anstalt.        Had     the 


Clancy  process  met  with  the  success  its  promoters 
promised  there  would  have  been  a  great  demand 
for  cyanamide  in  metallurgy. 

Various  other  processes  have  been  devised  Somi 
of  these  used  various  salts,  more  or  less  expensive, 
and  many  made  use  of  electrolytic    reactions. 

Bueb's  process  making  use  of  the  by-product  of 
tlic  beet  sugar  industry  is  one  of  particular  inter 
est  to  us  in  Colorado.  Beet  residues  contain  a  large 
amount  of  nitrogenous  materials,  and  these  may  be 
without  very  great  difficulty  converted  into  cyan 
ide.  The  residues  are  subjected  to  distillation  in 
special    apparatus. 

In  conclusion  we  are  in  a  position  in  this  country 
to  not  only  supply  our  own  needs  of  cyanide,  but. 
if  necessary,  by  developing  our  unused  resources, 
t-i  supply  the  world." — Minimi  Science,  March, 
1915,  p.  49.     |H.  A.   W.) 

I'SE       OF       TlTANOUS       CHLORIDE       IN'       QUALITATIVE 

Analysis-  -"  Titanous  chloride  (0"8%  solution)  re- 
duces hot  neutral  or  slightly  acid  solutions  of 
platinum,  palladium,  or  iridium  chlorides,  yielding 
the  respective  metals.  It  reduces  cold  solutions  of 
auric  chloride,  forming  a  blue  solution  with  red 
fluorescence  and  a  grey-blue  precipitate  on  stand- 
ing. This  test  will  detect  gold  in  the  presence  of 
platinum  or  iridium,  but  free  hydrochloric  acid 
must  be  present  to  prevent  precipitation  of  the 
latter.  With  alkali  tungstates  acidified  with  dilute 
hydrochloric  or  sulphuric  acid,  it  gives  tin  intense 
characteristic  blue  coloration,  whilst  with  molyb- 
dates  it  produces  a  brown  coloration  changing  to 
green  or  blue  on  standing  or  on  heating.  It  de- 
colorises acid  solutions  of  alkali  vanadates ;  the 
liquid  becomes  pale  blue  when  heated.  It  reduces 
solutions  of  chromates  to  chromium  salts,  selenious 
acid  to  selenium,  tellurous  acid  to  tellurium,  and 
sulphites  and  thiosulphates  to  sulphur.  Organic 
acids : — Formates  and  acetates  are  reduced,  with 
the  formation  of  violet  or  violet-black  basic  salts. 
Alkali  oxalates  give  a  yellow  coloration,  and  a 
yellowish-brown  precipitate  on  boiling:  succinates 
a  voluminous  violet-grey  precipitate:  and  neutral 
tartrates  a  grey  precipitate.  The  intense  violet 
coloration  given  by  solutions  of  alkali  citrates  is 
a  sensitive  and  distinctive  test.  After  a  few  hours 
the  surface  of  the  liquid  is  decolorized  by  oxida- 
tion, but  at  the  bottom  the  colour  persists  for 
several  days.  Alkali  lactates  give  a  pale  blue  to 
violet-brown  coloration,  the  intensity  of  which 
rapidly  diminishes.  Alkali  benzoates  give  a  volu- 
minous brownish-green  precipitate ;  salicylates  a 
yellowish-green  precipitate  ;  and  tannin  (in  aqueous 
solution)  a  voluminous  red-orange  precipitate. 
Citric  acid  can  be  detected  in  the  presence  of 
formic,  acetic,  succinic,  lactic,  and  benzoic  acids 
by  the  reagent,  but  oxalic  and  salicylic  acids  inter- 
fere.— A.  Monnier.  Ann.  Chim.  Analyt.,  1915, 
"20,  l-i.—Journ.  Soc.  Chem.  /«</.,  Feb.  15,  1915, 
p.    153.      (J.   A.    W.) 

Petrol  From  Synthetic  Crude  Oil. — "  When 
any  hydrocarbon,  such  as  kerosene  oil,  melted  para- 
ffin, vaseline,  fuel  oil,  or  any  such  material,  is 
subjected  to  the  treatment  described  it  comes  out 
after  treatment  a  fluid  having  the  characteristics 
i  if  crude  oil.  Even  water-white  kerosene,  after 
five  minutes'  treatment,  comes  out  a  dark  green 
liquid  by  reflected  light  (dark  red-brown  by  trans- 
mitted light),  and  which  resembles  ordinary  Penn- 
sylvania crude  oil  so  perfectly  that  even  an  oil 
expert  cannot  pick  out  bottles  of  the  manufactured 


86 


Tin  J  on  rmil  „i  II,.   Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         Ort.  ISIS 


crude  when  placed  among  bottles  of  natural  crude. 

This  strong  resemblance  in  appearance  also  ex- 
tends to  marked  similarity  in  composition.  When 
this  "synthetic"  crude  is  distilled,  it  yields  gaso- 
line, k<- 1  ■  -■  much 
as  any  ordinary  crude  oil   would  do. 

By    this    process    "synthetic"    crude    oils 

bi  en   made   i rom   sui  b   diss  n  •■■  as 

paraffin    wa    .   kerosene,   fuel   oil,    rod    wax,   bottom 
oil    and    man  |     lik<      ahstani  ei        I  a 
ever}    ca  i     the    resulting    "synthetic"    crudi 
has  resembli  .1   nat  ural  crud  lation 

hat    been    found    to   i  ield    prai  ticallj    1 1 ime   pro 

Apparent  ly  this  proci  '  unda- 

overning    the   transformation   "l 

hydroi  arboi  rude  oil 

in   nature        Apparently   it   also   points  < » i •  t   and   die 

the   lines  of   work 

must    I"-   followed    I  mj    hydro 

.  .nl into  an\    ol  her  hj  drocai  bon. 

Much  work  has  been  done  by  others  recently,  in 

attempts   to   make   gasoline   fr heavier  oils.      In 

il,  all  these  processes  have  yielded  lighl 
ilints   111   Bomi  loline, 

but    having   the   disadvantagi    ol    a   marked   yellow 
colour     and    a    bad    odour,    which    could    onlj     be 
ed    bj    treatment    with   acid,   resulting   in   the 
hw   ol  i    material. 

Bj    tin    presei      proi  any    hydro- 

.  arbop    into    crude    oil,    ami    tins    crudi 

•line,   with- 

•  -■it    objectionable    odour      The    residue,    after    re- 

iii'.    .  an    be    again    pul    thri 

ml.   ami    From   tin-   an   additional    iv      of    gasoline 

•  in  In-  obtained. 

proi  ess    i  hi    be    repeated    o>  er    and    over, 
and  in  our  experiments  up  t"  npW  we  have  obtain- 
D   in. m  still   residue   (the   verj    heavy   residue 
ing   after  pel  i  ng)   up  to  55       of 

rolourless   gasoline  of  excellent   quality 
oil   we  have  obtained  BO      ol   high   grade  ::■. 
from  paraffin,  65%  of   gasolin 

li   J. Ill   l«'  emphasized   that   in  every  •  a 

gasoline  bo  produced   has   nol    been   infei 

or  hail   b Ming   gasoline,   but    has   been   gasol 

tin-  \ .  .  i 

■   mi    products    nol    ol    the    pi 
•    ;    and    ha\  ing    an    odour    not 

i  han    t  hat    of    ordin 
fully  refined 

\pparatii     unii    f  .  it 

.i    '  lie    facl    '  hat 

that   the  liyd  ■nth* 

: 

tin     hyd 

i.i    i  he  best 

result  am. unit    ..I 

pper, 
■  I    to   the   oil    before   the   I  n 
■  ill. .-.I 
Prom   tht  •  nting    some 

verj 

I Ian  nughl    about    i I    when 

ed,    ami    thai 
.  han.'  id    to 

ping   ot    the 

new 

.  he lutelv 


identical,     with     the     material     present     in     nal 
.  rude   oil- 
It    is    not    yet    at    all    certain    that    thi>    met  i 
capable   ol    practical   application    in   oil    refining      i 
if    the    fact    that    the    pressure    employi 
high    foi     commercial    work.      On    the 
hand,   I  lie   remai  kable   i  esu 
nature   as    to    lead    « ithout    doubt    to   efl 
made    t..    build    apparatus    of    large    size    for    such 
work,    but    t  hi  I  liese   expei  inn 

now  be  foretold. 

i  .li    work    has    been    •  nndui  ted 
i  lie    fit  on    and    assistant  e   -l    M  i 

I      Milliken,    oi    Si      Li  uis,    Mn      prt  - 

en    Refining    Co."     U      U.    Sneli  txc       1/   • 
ral    mid    (Uirmirnl    A',,./, a. 
p     180        G     II     S 

\  \  l  i  l:l      "i      I   o\ii'..i   \o-     ..i       \  i  i a  \      i\ 

vm.   i  OKE.      "  Glycocoll,   asparagiue,   albumin. 

pyridine,    azobenzene,    hydrazobenzene, 

phenylisocyanate,   and    nitt 

to   destructive   distillation    under   coiidil 

to    those    obtaining    in    coal    distillation  :    mil) 

substances    containing    an    amino    group    ••! 

iiii.il    amino    group    yielded    ammonia,    hen.. 

me    in    i.,al    which    yields    ami a    oi 

distillation    is    probably    of    an    albuminous    i 
Extrai  I  -..Kent-    i  in  a 

more    nitrogen    than   the    insoluble   residue,    bul 
presence  ol     -  n  the  extracts  could  not 

be  proved      I  reated  w  ith  steam  at  high 

temperatures   yielded 
amnion  taken   to   pi 

igreeing    "ith    the 

I  |  :  Hid        . 

as    a     nitride    of    carbon 

Term 

1    31,   1915,  p.   265        I      V     W 

WATCH  Nil   It  MM.  in  El  I  ■    II :o   1     III  HI     .1 

Millions      "Among   the   papers    prepai 
I  he   American   Soi  ietj    oi    I 
Engint  i 

m  .    I...    Mi     i      r     Landreth,  oi    Philadelphia 
ing  attention  to  th  ei  tricitj   will  i 

d  improve  the   i 

obtained     •■■■  ith     boilei  feed  wati 
pound  ften    water    it    is   analysed    in    the 

usual  way    and   the  chemical  compound 
which  will  precipitate  the  scale-forming  compounds 
present     in     I  alcium 

ide   is  used   I 

sulphate,    etc       \i> 

been    added  .  ircu- 

close  tnui  h   oi    tiie 

I 

ill     separate    till 

ion   to  form   prei  ipitates,  ami 

are    removed    without    difficulty.      1  naided    b 

1  he    i  .a.  t  ion 
cium   sulphate   ami    sodium   carbonate   to    form 
soluble   calcium   carbonate   and   soluble   sodium    sul 
phate  is  ordinarily   eery  slow,  but  ty  be 

allowi  .1    t..    ionise   t  he    water  enntainin 
pound  can    be    quick! 

In    a    plant    tie  at  iit I    L\     the   author   ol 

.'Ion.    which    is    within    I     It  i 
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theoretical   amount   which    would   be   held    in   solu 
lion,    the   electrolysis   producing   suffii  ienl 
tioii,   so   that   tin-   prei  d    be    readily   re- 

moved in  filters.     Ten  million  gallons  ol    water  pei 
treated   in  this  manner  wil  h   a   < 

■   per    I- ,001 

gallons." — ('.     !'■     Landri  uncaring. 

March  6,  1915,  p.   157.       '     \     'A 


METAI.I.i  RGY. 

!     bi    M  .  I  "  In    the    Dec  Bmb  i 

number  of  Metallurgical  and  Chemical  I. '•  ■  , 
there  is  an   interesting  article  by  Mr.   \V.    I-    Pent 
land,    entitled        Not  Milling    in    All- 

Slime  i  yanide   Practice.        I  ling,   "Duty 

of   Tube    Mill,"    Mr.    Pi  runs   the   use   of 

being    the    most 
method   of   iisin  I 

statement   su   frequent  neers  and 

i  ■■.illy,      that 

till)   <>t    j'nl /i   in    '!■■■■■  ,: 

ceased  to  i         d  m.     How  - 

ever,    this 

.  ■  of  mois- 
ture for  tube-mill  feed 

3    the    summer    and    early    fall    of    1914,    T 
spent    three    months    daily    watching    the 
of  a   72   in.;,  I'll   ft.    tube-i  I   .  ■-    tube-mill   was 

:li   the   Chalmers   &    Williams   pate) 
ni.'k   dischat  . 

t' I    with    conical   tube-mills   crushing    copper   ores 

for   the    flotation    or    oil-ci entration    proi 

It    is    not    the    purpose    of    this    article    to    make 
i     the    work    of    the    two    types    of 
-     hui    to    use   the    >■  ae   of   the 

ins   made   during   this   time   to  thro 

be-mill    in   closed   circuit    with   a   ■ 
in  order  to  obtain   thi  cieney   from   the 

thai   with  this 
iw    which 
id    to    cor 
of   mois 
■    pulp  as 
two   part 
- 
The    tube-mill    undei 

ire    for   treatment    l.\    the   oil  flotation   pro- 
cess for  recovering  the  mineral:   but   the   sa 
ditions   which 
for  this  work  would  als 

i 
any  subsequent    process.      It    was   decided, 

■    results   from    tl il-flotat 

have    the    pulp    as    it    left    the    i  lassifier 
contain  ah  iul   J.    parts  oi  part  of  ore. 

■ 
ii  hines     witho 

work  of 
I     by     this 

thick    pulp,    but    in    redui  ing    t  he 

rate   the    finished    pi 
it    brought  out    very   clearly   the 
the    classifii  r    on    i  ube  mill  or,    if    the 

classifiei 

work,   the   results   observed   on   account   of   its   lack 

ity   would   not   have   been   noticed. 

I-  "■  '■'  i-  It     was    ob- 

hen     feeding     the     tube-mill     with 

material  6-mesh  and  finer,  at   the   rate  of   144  tons 


per    J I    hours,   about    8'  .    of   the    product 
remained   on    100-mesh    screen,    with   about    70       of 
-  200.     Practically    no   material    was   returned    from 
the   classifier,   so   that    in   effect    the   tube-mill    was 
producing    a    finished    product   as   above.      In   order 
to  maintain  the  desired  density   of  the  pulp  flowing 
3    classifier,    it    was    not    practical    to    send 
■   to  the  classifier,  bul   directly  to  the  tube- 
mill,    using    the    classifier   only    to   separate   and    re- 
turn to  the  tube-mill  the  oversize  from  its  product. 
When  the  feed   was  increased  substantially  to  more 
than    141    tons,    oversize    began    to    be    returned    by 
210    tons    per    _  I    hours    was 
the  limit  of   the  classifier,  when  making 

a   clean  separation. 

When   the    tube-mill    was    fed    at    the    rate    of    240 
i  of  the  classifier 
i   iwed   I"1      remaining  on  100-mesh  screen, 
v.  il  !i    abou  100;    and    in    the    return    to    the 

tube-mill    from  i     there    was    22      ■  100 

Ties  showed  that  if  the  classifier 
had  had  capacity  to  si  irate  tic  over:  ■  from 
finished  product,  the  16  ■  )  200  which  ■  <-  re 
turned    with    the  the    tube-mill     would 

have  passed  out  with  the  discharge  from  tic  classi 
ing  a   total  of  72  'Jim  ;  and   if  in  mak- 

ing   this    -  of    the    material    under    60- 

niesh    and    on    100-mesh    had    passed    out    from    the 
classifier  with  tin  belonged,   there 

would   have   been   left   the   s       ,,,,    100-mesh   in   the 
overflow   as   in   tin     I 

with     the     classifier 
and    returning 
ng    92        ■  ■  i     144 
132'48  tons,  of  l-ii  he  lii!"i  case  the 

ssifier  returning 
_  i  biding    92  I  or   220"8 

:  ■■ 
0 
retu        !      ■  tube-mill  v  I 

i  the    overflow     from 

the     i  Later  sifier     was 

changed     it     was    found     that     there     was    no    more 

duct    made   when   the   tube-mill   was 

f  240  ■       :    i 

when   ii  ii    I        rate  of  144   tons  per 

i   from  the  classi- 
results   would    indii  ate   that    the   effici- 
ency  of   the   tub  ter    when 
worked  ii  attempt- 
.1    product    direi  t    from   the 

Ri                                     nerind  till    larger 

ii  installed,  showed  that   the  tube 

mill    worl                                            utlv    when  fed   at    the 

i  o  rv   time 

during     this     period     of     three     months 

lining 

1   "i 1 1, mi   f I   .iii.l   to   i luce 

I  i   nliii  l      we    would    find    that    what 

we    had    i  ■  lied    "   i-    I  be    i  apai  ity    of    the 

i     ii  ■  onnection  with  the  i  ube  mill  and 

not    the   c  apai  n  \    of   t  lie   tube  mill    itself    or   of   an 

efficient    combination    of    tube-mill    and    classifier. 

load  on   Efficii  in- ii.      A    record 

i  em    with    the 

motor   ,1  n    ing    i  ■  .n"l    the    obsi 

id    showed    that    the   load   of 

pulp  which   the  tube-mill  was  carrying  had   a   most 
Ffect    noon   the   ultimate   duty    or   efficiency 
of  the  tube-mill  by  its  effect  upon  the  power  neces- 
sary   to    drive   it.      With    a    feed    at    the    rate    of    111 
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tons  per  day  containing  about    10'.     moisture,   the 
motor   took    75    kw.     With 

taining   about   38       moisture, 

ir   took   62   lew..      At    another   time   with   a 

feed   "i    I  daj    « ith   38       n  oisture,   the 

motor   took    70   lew.     By    reducing   the   

i  lie  tube  mill   d 

amount    ol    matei  ial    returned    from    the 

thus   making   a    heavier   floating   load    in   the   tube 

mill,  the  power  was  reduced   to  65  kw.     When  the 

tube-mill   was   fed   .it   the   rate  "t 

hours,    feed    coiitainin 

"i")   kw.    wa.<   required    to   < I r  i -. . •   it.      It    would    Beem 

clear,    therefore,    thai    in    making   a    comparison    of 

the    Hi  >i    two   i  '.mill  ii  nding   1  II 

tons  of  dry  ore  all  from  6  mesh  feed  to       100  mesh 

product,    wit  hout    an;     -  asf  if)  ing  ;    and 

ins  "i    dn    on    all    I 

h    product    ftitli   a  ill  ning  the 

ident   i  hat ,  not  I  he  caps 

ciiy  increased   b 

<  nit    with    the   tube-mill,    but    the   efficient 
tube  mill    was   also    im  reased    by    ha 

amount    of    floating    load,    but    also    to    a 

1    i   -  ■  u  '  !i'     reducl power 

I  -    emphasize    this    point  :      If    «••    assume    that 
power   costs    1    cent     pi  i  lioui  .    then    the 

ver   pel    i i    ..i.-   ground    ii 

:  '.    cents, 
- 1  B  00    foi     I  I  :  e,    nr    r_>i. 


the   flow  of  pulp  through   the  tube- 
mill. 

Tin-   pebble    load    is   an    unbalanced    load.        The 

pulp,  or  the  floating  load,  is  a  balanced  load.     Any 

n  the  weight  of  the  latter,  due  either  to 

increasing  its  .i>  ;    the  amount  by 

material     in    the 

I      a     reasi     thi 

t..    diise   the   tube-mill.      Referring    t"    Fig     I.    lei 

the    pebble    load    in 

D  -  ni  a  certain  pulp  load  level  ; 

let    EF  i   .i|i  load    level  :    let    o 

I '■  II I »  approaches  the 

BOF   in  quantity  or  the  triangle    \">K   n 

r  both,  due  to  increased   density,   the   less 

will  In-  the  power  required  t"  drive  the  mill.     The 

iiisianiai  i  t   changing  this  factor  in  the 

operation  of  tin   tube-mill,  as  shown  bj   the  rd 

I  ing,     and     both 

the    mill    iiev.    and  mu.  Ii    surprised 

ai    the    results    shown."     W       B.     Eastok      .1/.  tnl 

Engim  •  ring,   Feb.,    1915,   p. 

39       G     II     - 

BnrrASsu    Ti'BE-Mux    I.imn...     A    novel 

adjuni  Is  to  a  mine  and   mill 

ted   in  a  form  of  tube 

mill   lining,    invested  rquist,   of    Brit 

Co.    is  bringing  out   this  lining,  crediting  the  form 

■  1 1..-  method  ..f 
ii  the  mill,  the  direc 
ti.ms    being    furnished    b\     the    Hardinge    Conical 


a  mu  i 

• 
ild    I..-   24    hours 

1 i '.'J   centu i _    to   $1  l  ss    I.. i    jio    i  in 

ir  i.  •.'    10  .  enis   per  ton.      I 

i..  «  hether  the  tube- 
mill    is   in  ,1    w  ith   ,,i-   w  ith- 

•  mi   ..   classifier  in  i  losecl   circuit. 

nil-  ..t    mj    obsei  \  it a  n\  .-i    til  I 

of  three  months  on  this  part  icular  tube  m 

•  •d    plainly   that.    with   a   given    I. .a. I.   the    power   de 

.  reased    very    rapidh  the   pulp 

n ill    a  den 

I 

ai mi    -  I  I  In-   was   1 In 

obtained    ..i    anj     I  mi      but    then 
indication    ••!    congestion    <>    clogging;   and    with   a 
load  at  the  rati  luld  have 

reduce    the    moisture    -nil    further    if    it 
had    been    pracl  leal.       01     i     irse    tb 
quick    discharge   opening    belou    ii 


-  -  i  \      i  i  i.l    Mil  '      LINING 

The    interior    of    the    mill    must     I"'    thoroughly 
.in    from   all   traces  ..I    gi  i 
mill  shell  should  he  ahsoluti  Ij    ■  lean,   not 
merely  wiped.     A   small  quantity   ■■!   cement  mortar 

Portland 
cement   and   two  parts  ■■!   clean  sharp  sand,  worked 

up    to    th.-    •  ..ii- 

.    over    a    portion    ••!    the    mill    shell    to   a 

depth   of   al>.. nt    1    in.       The   null    si I.I    I...    lined    in 

1 1.. in    feed    ■  openings 

i    i  he    .  .■in.  i  :       ..f    win' 

is,    not    I 
VllJ      flexible     win      -•  I.  'Ii     I  ■ 

and     I    mesh    will    answer        Thai    shown    in    the 
illustration    is   expanded   metal    lath,    No 
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27,  tinpainted.  Press  this  wire  cushion  as  deeply 
into  the  cement  layer  as  possible.  It  is  no(  neces 
sary  that  the  pieces  of  wire  overlap,  but  the  joints 
should  I"1  fairlj  close  The  screen  is  desirable 
to  distribute   internal   tunes. 

Over  this  a  second  layer  of  cement, 
mafely  1  in.  thick.,  is  spread  on  top  of  t lie  wire. 
Then  the  rail  ends  are  forced  down  into  the 
cement  as  far  as  possible,  using  even  a  light  blow 
it'  necessary,  thus  forcing  the  metal  cushion  still 
further  into  the  cement  bed.  The  rail  ends  should 
be  arranged  as  nearly  as  possible  in  the  order 
shown  in  the  illustration,  using  '-'•'.  in.  or  2£  in. 
lengths.  Tic  3j  in.  length  is  better  in  a  cylindri- 
cal mill.  When  halt'  the  mill  is  finished,  another 
layer  of  cement  is  put  in  up  to  about  1  in.  of 
the  top  of  the  rails.  This  is  allowed  to  si  i  and 
the  lining  of  the  other  half  of  the  mill  finished 
in    the    same    way. 

The  principal  points  in  setting  this  lining  are 
the  care  that  the  mill  shell  is  clean,  tint  the 
cement  doe*  not  take  any  set  before  being  used. 
that  the  rails  once  embedded  are  not  disturbed 
in  any  manner,  that  the  rails  are  forced  into  the 
cement  bed  as  deeply  as  possible,  that  all  crevices 
between  the  rails  arc  well  tilled  within  1  in.  of 
the  top.  and  that  the  lining  is  well  set  b  Fore  the 
mill  is  put  into  operation.  .Mills  equipped  with 
this  lining  should  be  operated  for  several  hours 
with  half  a  charge  of  lump  ore  before  any  balls 
or  pebbles  arc  put  in,  in  older  to  fill  the  remain 
ins  crevices,  thus  forming  a  cushion." — /wo/,  and 
Mining  Journal,  Jan.  30,  [915,  p.  239.     (IT  A.   W  ) 


Stamp  Mill  Test. — "  Stamp-milling  has  been 
receiving  considerable  attention  dining  recent 
Tears,  and  several  improvements  and  patent  stamp.-. 
have  been  placed  on  the  market  with  some  sui 
cess.  In  view  of  the  claims  made  for  various 
types  of  mill.  I  decided  to  make  a  test  between 
two  of  them.  The  plant  was  erected  at  Tincroft, 
which  has  the  distinction  of  possessing  one  of  the 
oldest  reduction  works  in  Cornwall.  Accordingly, 
two  Nissen  single  stamp  mills  were  obtained,  also 
a  Sandycroft  (English  make)  five-head  ordinary 
mill.  These  two  units  started  crushing  in  June. 
1!H4.  and  the  figures  of  the  comparative  test  are 
now  available.  Each  S'issen  stamp  weighed  •-'.('("> 
lb.,  while  the  live  others  each  weighed  1,250  lb 
The  two  Latteries  won-  driven  by  independent 
motors,  the  consumption  of  power  being  carefully 
checked  and  tabulated  bj  the  Cornwall  Power  Co. 
Only  the  coarse  material  that  passed  over  the 
grizzly  was  scut  to  the  breakers  "ceding  the  mills, 
the  Mm-  being  diverted  to  the  old  Cornish  battery 
for  treatment  Both  nulls,  of  course,  would  have 
shown  higher  capacities  had  the  tin.-  been  include. 1. 
In   .Mih   case,  the  screen  was  of  10-mesh  standard 

Result    of    test    from    June    IS   to  July 
showed    the    follow  j  1 1 L4  : 

Ordinal" 


1  Ire    i  i  uslc  .1.    tons  854"44 

Total     run.     days 

Duty    per   day.   tons  35"765 

St  imp   duty   each,   tons "1  53 

Total    horse  power    consumed  I6"231 

Horse  power     per     ton      ct  ushi  d 

per    hour  

Tons   per    horse-power    per    daj         2'19 

I  'OSt     of    power,    cents    pe 


16,    1914, 

Nissen 

24-6) 

2283" 

11-418 

12-176 

12-796 
I  B75 
12-422 


1337 

15-63 

15-61 

l  i-97 

9'21 

S'lill 

12-OS 

11-88 

10'5o 

901 

9-43 

8- 1 ;: 

303 

3-20 

26  in 

26-63 

Mesh. 
+    20 
+  30 

■     10 

+  60 
100 
15(1 

|  200 

■Jim 


99-68  9968 

These  figures  do  not  show  am  great  difference 
in  the  grade  of  the  pulp  from  the  two  mills.  The 
duration  of  the  trial  being  under  a  month,  the 
cost  of  maintenance  could  not  be  estimated  accur- 
ately. 

Tie-  five-head  mortar  box  was  specially  designed 
b\  iiiv  self  in  accordance  with  previous  experience 
iii  Western  Australia.  The  box  was  of  the  straight 
backed  type  with  detachable  front,  rounded  coi- 
ners (to  strengthen),  cast-steel  liners  standing  12 
ii  above  tic  dies  and  bolted  in  position  with 
countersunk  headed  bolts.  The  high  crushing 
capacity  is  mainly  due  to  the  small  area  between 
-  and  the  box.  this  being  only  1  in.,  and 
ensures  a  quick  return  of  the  uncrushed  pulp  to  the 
dies.  The  screen  was  made  to  fit  so  that  the  bot- 
tom was  flush  with  the  inside  liner.  This  was 
done  by  putting  a  filling  piece  at  the  bottom  of 
I  he  s,i  ecu  flame  with  the  sides  tapering  to  noth- 
ing at  the  top.  The  object  is  two  fold  :  (1)  it 
puts  the  screen  nearer  to  the  stamps,  and  stops 
any  clogging  on  the  inside  lip  of  the  box:  ('_')  it 
gives  a  greater  angle  to  the  screen,  thus  allowing 
for  a  quicker  discharge  of  sand  than  if  the  screen 
were  vertical 

The  stems  used  were  of  t  in.  diameter,  and  were 
shorter    than    usual    bv    1    ft.    to   5    ft.,    and    this.    I 


l  he  a   erage  gradin: 

follows 


nalvsis  of  the   product    was 


sio-tion    or    moutum-.ov     iii  s.  1 :  1 1 : i  o 
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Output. 

240,000 

294, 

24,000 

15, 

20, 

8,000 

5,000 

000, 

l. ,000 

irly    determined.     It    is   well    known    that 

the  II •  of  many  dry  and  dusty  mines  is  in  itself 

medium  that    great  difficulty 
is    found  i      the   armoui 

:••  that  a  man  might  in  sin  Ii 

a     mine     induce    in     his    person    a     static    electric 

uninsulated    article, 
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Britain 

H 

anil     all     other     I 
tries 

apparent   thai 
Cieat     Britain    plays    an  part    in    the 

world's    /mi     production.        Continuing 
"  li     is    true    that     we    lis 
nal  ivc  /ii"   ore,  but  that  plana 

ii I     the    humiliating     figures    which     I     have 

d      The  smi  It  most  other  in 

dustrial    operations,    is    based,    not    alive   rinc, 

I. nt   on  native  power  plus  native  enterprise.     Take 

figure   in   the   total    table.     Oermany   h 
native  supplies  ..t    zinc,   but   that    is   ii"t   the 
why   sh  much   of   tli"   ■ 

\-   a    matter   "t    fact,   flermany    husbands   her 
n. ii  ivc    ziiu     ver\    i  an  fullj  r  it    her 

their    full    • 
would  In.  rapidly  exhaustei  done    ill  thai 

ild  i"  wo  and 

ii   |  • .  1 1 1  of  hei 

than   '  iermanj         Tin     B 
produi  1 1 <  •  t ■    is   almost    enl  ireh    from 
"There   is,   indeed,   no  reason   in  the  world   whj 
im  sh  mid   nol   possess  a  gigantic 
spelter  industry,  and   I  have  heard  it  said  on  trade 
ritj   thai.  K\   employing  the  l"'st   known  plant 
and   m  produced   here   from 

impoi  ti  ■■     than    it    can 

produced    in   the   Herman    Kmpiie        \i    least 

nol    to  !»'  the  slightest   doubt   that    «••  could 
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1911. 

73,800 
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115,200 

/.III.       i:i 

19,100 

On    1915 


I  ,  ,     imports   oi    zinc   ore   in    1913 
only  £418,000;  the  imports  ol 

manufactures  "were  worth   £3,980,124  !     h    will   also 
lie    noticed    thai     while    oui      mports    ol 
risen    slightly,    our    impoi  the     metal     have 

i   enormously.     Betweer    1907  and    1913  the 

oi   speltei    rose  n    m   - I  tons  to   I  15,000 

ile   the   imports   of  oi 
"  Thus  the  opportunity  to  expand  a  most    neces- 
sary industry  has  for  years  been  staring  us  in  the 
face.     For  some   unaccountable   reason   it 
neglected,   and    we    have    been    content    to 
spelter     from     Germany     and  ...   The 

facts    >t    the  case   now  are   that    the   inarlcet   is   very 
short    of    spelter.        We    can    lay    our    hands    upon 
plenty    oi    ore.    but    we    have    not    smelting 
capable  of  tackling  it   in   sufficient   quantity,      "t    is 
the  duty  of  the  government  to  put  down  n 
once  to  establish   one   oi  producing  units. 

The  sum  required  runs  into  hundreds  of  thou- 
sands of  pounds,  but  the  thing  is  an  investment 
and  a  profitable  investment,  ami  not  a  mere  ex- 
penditure. It  is  a  great  pity  that  the  thing  was 
not  done  at  the  beginning  of  tie-  war.  If  <t  had 
been  we  should  not  lie  short  of  spelter  at  this 
time,  and  we  should  he  saving  money 
bargain.'' — Mining  'mil  Engineering  World.  July 
17.    I'll.",,    p.    11.4. '    i.l      I 

Reviews. 

The    Utilisation-    of    Wasti:    Products.     By    Dr. 

Theodor    Roller.     Translated    from    the    second 
sed  German  edition.     Scott,  Greenv 1  and 

Son.     S.     Broadway,     Ludgate,     London,     E.(.'. 

327   pp.     9x5£   in.      Price,    7-     6« 
The    wide    range   of    waste   materials   covered    by 
this  work   is  shown   in   the   t  •  of   chapter 

headings: — I.  The  waste  of  town.-.  II.  Blood  and 
slaughter-house  refuse.  III.  Fat  from  waste.  IV. 
Tannery  waste.  V.  Leather  waste.  VI.  Fur  and 
feather'  waste.  VII.  Waste  horn.  VIII.  Fish 
waste.  IX.  Mother-of-pearl  waste.  X.  Vegetable 
ivory  waste.  XI.  Waste  wood.  XII  Cork  waste. 
XIII.  Waste  paper  and  bookbinders'  waste.  XIV. 
Paper  and  pulp  works  by-products.  XV.  Waste 
produced   in   the   manufactun  ent    paper. 

XVI.     Wood    waste.      XVII.     Silk    waste.       XVIII. 
iters    of    cloth    factories.  XIX.    Cotton 

spinners'  waste.  XX.  -lute  waste.  XXI  Utilisa- 
tion of  rags.  XXII.  Colouring  ma': 
XXIII.  Residues  in  the  manufacture  of  aniline 
dyes.  XXIV.  Dyers'  waste  waters.  XXV.  Waste 
in  butter  making.  XXVI.  Molasses. 
XXVII.  Waste  liquids  from  sugai  works.  XXVIII. 
Fruit.      XXIX   Waste  produi  >  ufacture 

of    starch.      XXX.    Brewers'    waste.      XXXI.    Wine 
residues.        XXXII.     Indiarubber    and     i 
waste.     XXXIII.   Amber  wasti        XXXIV.    Utilisa- 
tion of  turf  or  peat.     XXXV.   Manufactured   fuels 
XXXVI.    Illuminating  gas  from  waste,  am 

il     the    manufacture    of    coal  gas       XXXVII 
ducts      in     the     treatment 
XXXVIII.     Ammonia     recovery.       XXXIX.     Petro 
dues.      XI..    !'•>  pi  oducts   in   the   manufac 
tore    of     rosin    oil.       XLI.     Soap    makers' 
XI. II.     Alkali    waste    and    the     recovery 
XLIII.   sulphur.     XLIV.   Salt   waste.     XLV.   Gold 
and      silver     waste.        XI. VI       Platinum     residues. 
XLVII.      Iridium      from      goldsmiths'      sweepings. 
X1.V11I.    Metal    waste.      XI. IX.    Tin    pla 
I.     Calamine   slimes.     I.I.    Waste    iron.     l.II.    Bv- 


in    the    manufactui  mineral    waters. 

1.1 1 1.    I  nfusorial    earth.      1.1  \  -il        I A 

Mica    wasti  '         -  LVU      Broken 

i  A  I  l  I     tUilisa- 

ioc.  (.'In        Inrl.,   May 

31,   1915,  p.    >83         I     '■ 

Tut:     Chemists'     Year-Book,     1915.        Edited     by 

F.     V  tf.Sc.Tecl         B.Si         LLC. 

Published    by    Sherratt    &     Hughes,    34,    I  ross 

\|  anchester,   ami  Over    I  .nun 

pp       I'm.     Vols.      I  'i  ice     10   6     net.      Students' 

6    net. 

Many  chemists  ami   other  scientific  workers  have 

- 
issued     annually     in    the    Herman     language.  The 

editor  has 

Eavourabl     o| tunit;       »o    ■  iffered,    to 

an     annual     poi  n     the     English 

It     is     hoped     that     this    compilation    will     be    of 

particulai  rapid    developments 

cted    oi    i  he    i  tui       from    the 

ctensive    application    of    chemical 

throughout    the    British    Empire   in   consequence   of 

i    the  i  hemii  al   trade   with   I  lej  many. 

i.l.    W.i 

Stamp-     Milling      wo     Cvanidixg.     By     Francis 
Published  by  the  McGraw- 
Hill    Book    '  o  .     Inc.,    \.»-    York.    mi:..     285 
pp.      Price 
This    i--  ce   ent    little    won;    mi    a    subject 

which     has    been    covered    many      times      b}      other 
line    would     think    that    unless    something 
new     had     been     developed     there    would     be    hardly 
any    si  another  book        Chi         ncise    manner 

in    which    it    has    been    arranged    gives    the    volume 
its   chance.      Strictly   speal  compilation. 

The  author,  who  is  at  the  State  i  ollege  at  Pull- 
ton,  admits  this.  lie  has 
freely  from  the  leading  journals  in  the  United 
States.  un,|  one  in  England,  which  devol 
of  their  spme  to  ore  treatment.  Manufacturers  of 
for  'In-  inn  pose  helped  illustrate  the 
book  by  supplying  photographs  of  their  products. 
These   combinations   resulted    in   a   variety   of   opin- 

s   on    i isses. 

The  15  chapters  include  the  following  discus- 
si.  hi-  cha  of  gold  and  sih  er  :  princi- 
ples   of    amalgamation  :    the     stamp-mill 

. .  ■  id     i  •■■   ■  stamp-mill    amalga- 

mation ;  and     applications     of     the 

stamp-mill    I  from    Gilpin    c ty.    Colorado,    t"    the 

nodified      gravity-stamps,      steam  si  amps, 

,i     pans,     centrifugal    and      edge-runner 

nd     tube-mills    and    bail-mills;    comparisons 

,      mills,    that    is.    work    done  :    hist  0  ! 

mid 

from    crushii  il  ors  :    dissoh  ing 

"Oil  ion    ami     pulp  :    all 

tei        di    i  I  ecipitation      methods        and 

ind 

chaptei         plete  bibliography 

. !    rei  'lit   works, 

nd     Metallurgical     Practice'       A    table 
jive     il,,    charai  teristics  of  slime  filters  in 

deal     with     the 

relations    and    functions    of    apparatus    in    gold    and 

silver    mills,    so    here    are    found     flow   sheets    of     18 

nulls.      Minim/    mill     •  .     \l  iv 
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Abstracts  of  Patent  Applications. 
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para- 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
November  20,    1915. 

The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
Seh<  «il  of  Mines  Building,  Johannesburg, 
on  Saturday,  November  20th,  1915,  Mr.  -J. 
E.  Thomas  (President)  in  the  chair.  There 
were  also  present  :  — 

25  Members:  Mr.  H.  A.  White,  Prof.  J. 
A.  Wilkinson,  Prof.  J.  S.  C'ellier,  Messrs. 
H.  Meyer,  E.  I'am,  John  Watson,  E.  M. 
Wi  -ton.  A.  Whitby  (Members  of  Council), 
H.  I!.  Adam,  H.  C.  Boydell,  J.  A.  Camp- 
bell, L.  Colquhoun,  J.  M.  Dixon.  II.  \\  . 
Gill,  C.  E.  Hutton,  G.  Melvill,  H.  H. 
Morrell,  S.  Nettleton,  S.  Xewton,  W.  S.  V. 
Price,  A.  F.  Rose,  C.  B.  Simpson,  A. 
Thomas,  J.  F.  Walker,  and  M.  Weinbren. 

'.I  Associates  and  Students:  Messrs.  L. 
I).  Hingle,  L.  T.  Levson,  (i.  F.  Mathews. 
A.  Milliken.  I).  Ordman,  F.  J.  Pooler,  H. 
Busden,  H.  J.  Spandow,  and  W.  Waters. 

8  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

NEW    MEMBER 

The  Secretary:  Since  the  last  meeting  the 
following  gentleman  has  been  admitted  as  an 
Ass'  iciate  : 

Roeottom,  Arthur  Edwin.  South  Kalgurlie  Gold 
Mine.  Fimiston,  Boulder,  West  Australia. 
Metallurgist. 

OBITUARY. 

The  President:  Before  proceeding  any  fur- 
ther with  this  meeting,  I  have,  with  great 
regret,  to  announce  the  death  of  one  of  our 
Members  of  Council,  Mr.  Miguel  Torrente, 
who  has  been  a  member  of  this  Society  prac- 


tically since  its  inception,  and  was  also  a 
Member  of  Council  for  some  time.  He  was 
on  the  Council  again  this  year.  Unfortu- 
nately, he  was  taken  ill  last  Tuesda\  after- 
noon at  a  meeting  of  the  Committee  of  the 
Co-operative  Smelting  Works,  and  died  with- 
out regaining  consciousness.  I  personally 
feel  the  loss  very  much.  I  started  my  metal- 
lurgical career  under  Mr.  Torrente  about  20 
years  ago,  and  was  associated  with  him  up 
to  1902,  when  I  went  to  the  Consolidated 
Gold  Fields  of  South  Africa.  I  shall  cer- 
tainly miss  his  advice  and  assistance  on  the 
Council  of  this  Society,  and  I  feel  that  I  have 
lost  a  very  true  and  loyal  friend.  I  would 
ask  you  to  rise  as  a  token  of  sympathy  with 
his  family,  and  as  a  token  of  respect. 

All  members  rose. 

General  Business, 
munitions  and  industries  commission. 

The  President:  There  is  another  item  that 
I  wish  to  bring  to  your  notice.  The  Govern- 
ment lias  asked  us  to  take  part  in  the 
matter  of  providing  munitions,  etc.  A  Con- 
ference was  held,  representing  the  whole  of 
South  Africa,  on  the  3rd  of  this  month,  at 
the  Railway  Offices,  with  Mr.  Hoy  as  Chair- 
man. The  particular  business  was  to  elect 
a  committee  representing  the  whole  of  South 
Africa.  Mr.  H.  A.  White  and  myself  at- 
led  on  your  behalf.  I  was  elected  a 
member  on  this  committee,  representing  the 
Society,  and  also,  at  a  later  meeting,  was 
elected  on  the  Executive  Committee,  which 
consists  of  six  members,  with  Mr.  Hoy  as 
chairman.  The  meat  idea  is,  at  present,  to 
try  and  relieve  the  engineering  shop-,  at 
Home  of  as  much  work  as  possible,  so  that 
they  may  devote  themselves  to  the  manufac- 
ture of  munitions,  and  thus  help  the  Govern- 
ment. As  Mr.  Laschinger  pointed  out  at  a 
meeting  some  time  ago.  it  would  lie  useless 
to  send  material  out  here,  (1,000  miles,  to 
turn  out  munitions    which    could    very  well 
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be  made  in  Europe.     If  am  member  oi  this 

Society  can  help  in  any  way,  I  shall  be  only 

ivill   -'-nil   suggestions   to 

<    luncil,    when   1  li>-\    will    I 

and    broughl    to    the    uotice   of   the    proper 

authorities.        1    have   full   power  from   the 

Council  t  ■  gel  anj  advice  on  am  subject  with 

which  I  am  ii' it  competenl  to  deal  myself,  so 

i  hat  the  n  hole  thing  ca  i  ward 

Government    in   the   pn  iper  manner. 

Now  that    we    have    been    recognised    as    a 

i  \  in  this  mattei    1  hope  that  \\c  shall 

he  able  i"  do  -  mething  I angible. 

MEMBERS    OF   COUNCIL. 

The  President:  I  have  to  notify  a  slight 
change  in  the  Council.  Mr  E.  ML  Weston 
has  been  elected  ti  take  the  place  i  f  Mr. 
Stuarl  Martin,  who,  I  regret  to  say,  has  found 
it  neci 

OSBORN    BARS    FOR    MORTAR    BOXES. 

Mr.  H.  A.  White  ( Vice-President) : 
I  should  just  like  to  mention  thai  a  few  meet- 
ls .  -1 .  M.  I h'xon,  of  the  Robinson 
I  >eep,  mentioned  the  idea  of  using  i  hi  <  Isborn 
bars  instead  "I  liners  for  mi  u  tar  bi  ices.  1 
would  like  to  say  we  have  carried  oul  the 
idea  at  t  he  <  iedtild  in  a  m<  idified  f-  irm.  I  n- 
stead  "t  replacing  onl.-\  the  back  plate  of  the 
box,  we  have  extended  t  he  finer  to  go  i 

the  three  sides, I  we  6nd  that,  in  thai  way, 

we  can  hold  ii  more  securely.  It  make-.,  in 
fa  i ,  a  very  secure  linei  indeed,  and  w 
\et\  grateful  to  Mr.  Dixon  for  having  given 
us  the  idea.  I  will  gel  Mr.  .1.  M.  Neil!  to 
-end  in  a  detailed  sketch  of  the  method  now 
in  use. 

Mr.  E.  M  Weston  \f< 
As  a  mere  miner  1  should  like  t<>  know  why 
..Id  1 1  nei  u  heels  are  m  \  er  used  for  lining 
tubes.  In  niest  mines  there  are  generalh 
half  worn-oul  sets  of  truck 
wheels  and  axles.  It  seems  to  me  if  the 
were  sawn  off  the\  could  he  clamped 
inside  the  tube  mill  and  then  tilled  ti|i  with 
cement , 

Mr.      H.      A.     White        I  fa    Pn 
I  n   i  I  I  would   saj    t  hat 

idea  is  aetualh  being  carried  oul  at  the  Brak- 
pan  Mines.  Mr  Dowsett  started  the  notion, 
and  he  forms  these  wheels  into  blocks  with 
cement.  The  difficulty  is,  en  the  a\ 
mine,  one  cannot  find  en.  ugh  wheels  t<>  make 
iner. 

Mr.  J.  M.  Neill       >/.  mb<         Tin 

ing  i '  1 1 l'  1 1  ih  aw  mil;  \\  ill,  I  hope,  shi 


method  adopted  l>\  me  al  ng  lines  suggi  sted 
by  .Air.  1  >i\. m  for  making  use  ol  old  tube 
mill  liners  as  a  Lining  for  motar  boxes. 

Jt  will  be  observed  thai  the  back  and  side 
linos  are  all  in  one  piece,  bent  to  suil  the 
type  of  box.  The  sides  in  the  case  are  flush 
with  the  discharge  opening,  and  so  a   I  ■ 

ssary  t  <  >  prevent  the  bar  liner  coming 
forward. 

The  key  is  bevelled  to  suil  all  liners,  and 
is  prevented  from  rising  by  a  stud  screwed 
into  the  box  just  above  it. 

This  liner  has  given  no  trouble  since  it  was 
put  in.  and  as  eight  pounds  worth  of  im- 
ported   liner   has   I n   replaced   at    a   C 
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under  80s.,  the  idea  is  ceitainh   Wi  ith  t  How  - 
ing  up. 

No.  1  is  a  plan  showing  liner  in  position 
beli  ivi  line  \  I  '■  i  if  N  i  2 

No.  •_'  is  a  front  elevation,  showing  the 
liners  at  hack  of  box  with  thick  and  thin  ends 
of  bars  alternating, 

No.  :i  shows  in  mure  detail  portion 
of  box  with  stud.  ke\  ami  liners  (plan). 

V       I   -hews  an  I  I  tiers  and  key 

fri  in  w  it  1 1 in  hnx  as  in  plan  No    8 

1  am  of  opinion  thai  where  a  filler  is  cast 
mi  the  box  down  cadi  side  of  the  discharge 
opening,  no  key  would  be  necessary  and  the 
bar  liner  could  be  dropped  in  from  the  top 
nt  the  box.  This  would  nol  nnswer  w 
'.  oi  the  box  is  badly  worn. 
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Jiy     Ciias.      E.      Huttok,      M.Iust.M.M  ,    inspector  of  Mines  (Member). 


Under  Regulation  208,  accidents  which 
incapacil  it.'  persons  from  their  ordinary 
work  for  14  days  or  more  have  to  be  report- 
ed to  the  Inspector  of  Mines,  who  then 
holds  an  inquiry  into  the  why  and  the  where- 
fore, unless  ol  course  it  be  a  mere  trivial 
misadventure. 

During  lasl  year  1,989  separate  accidents 
were  reported,  resulting  in  608  deaths  and 
1,715  persons  injured.  These  accidents  are 
classified    under   the    following    six    distinct 

lie  ids  : 


w 

.2  = 

|1 

Persons. 

*"2 

Killed 

Injured 

1.   Explosives 

188 

146 

167 

2.   Falls  of  rock 

451 

204 

371 

3.  Travelling  in  shafts 

61 

38 

27 

4.   Machinery... 

114 

19 

95 

5.  Various  (surface)  ... 

193 

27 

168 

6.  Various      (under- 

ground) ... 

982 

174 

887 

1,989 

608 

1,715 

Whilst  it  must  be  admitted  that  acci- 
dents are  inseparable  from  mining,  the 
enquiries  into  the  reported  accidents  show 
that  19"8  have  been  due  to  contraventions 
of  the  regulations  or  carelessness,  and  in 
regard  to  the  deaths  no  less  than  12  •". 
have  been  similarly  cdassed,  or,  in  other 
words,   were  preventable. 

In  a  series  of  lectures  delivered  last  June 
I  dealt  fairly  fully  with  all  classes  of  acci- 
dents, but  in  this  paper  I  intend  only  to 
touch  on  the  chief  sources  of  accidents,  if 
being  impossible  in  a  short  paper  to  go  into 
t  lie  story  ol  every  one. 

I  will  deal  first  with  the  accidents  due  to 
explosives  which  are  classified  as  follows: 
(see   Table,   next  column.) 

From  these  figures  we  learn  that  66  of 
the  deaths  due  to  the  use  of  explosives  were 
broughi  about  through  holes  being  drilled 
intersecting  old  holes,  or  sockets  of  holes 
being  deepened,  such  holes  containing  ex- 
plosives tiiat  hail  failed  to  defoliate  when 
tired. 

The  question  is,  how  can  this  danger  be 
avoided?     In   the   first    [.laic    we    must   ask 


3  a 

Pee 

SONS. 

Killed 

Injured 

1.  Drilling  into  misfire 

2.  Gassing 

3.  Premature  Explosion 

4.  Charging  up 

5.  Struck      by     Hying 

stones  from  blasting 

6.  Sundry 

7.  Handling  detonators 

99 
li 
4 

8 

21 
12 
30 

97 

17 

*7 

9 

9 

7 

98 
6 
3 
6 

13 
11 
30 

188 

146 

167 

ourselves  how  is  it  possible  for  a  hole  once 
charged  and  the  fuse  lit  to  result  in  a  mis- 
fire. 

Misfires  can  be  divided  into  two  classes, 
viz.  :  — 

(1)  Holes  in  which  a   portion  only  of  the 

charge  has  exploded. 

(2)  Holes  in  which  the  charge  has  utterly 

tailed  to  explode. 

Take  first  the  partial  misfires,  that  is, 
where  several  cartridges  being  in  a  drill 
hole,  the  cartridges  at  the  top  will  explode, 
leaving  one  or  two  sticking  in  the  bottom 
unexploded. 

We  must  understand  that  the  blow  given 
by  the  detonation  of  the  cap  in  the  primer 
must  be  sufficiently  strong  to  bring  about 
the   perfect   defoliation  of  the   whole   charge. 

Ti xplosion   id'  a   charge    does    not    take 

place  progressively,  that  is,  one  cartridge 
tiring  the  next  and  so  on,  but  takes  place 
instantaneously. 

With  a  weak  cap  an  explosion  mi\  be 
obtained,    but    its  effect    will  not  extend  to 

1 1 nd  of  the  charge,  with  the  consequent 

result  that,  a  cartridge  or  two  remains  un- 
exploded   in   the   bottom. 

We  are  told  by  the  makers  of  explosives 
that  the  blasting  gelatine  and  gelignite  used 
in  these  mines  are  capable  of  complete  de- 
tonation if  the  miner  does  his  work  properly 
and  uses  sound  detonators.  It.  is  therefore 
evidenl  from  the  large  number  of  partial 
misfires  that  occur  on  these  fields  the  miner 

Included  m  the  "."  accidenl   n  the  '  ity  Deep  with  5  killed, 
rails*. I  lii  li^lilniiiK  striking  iht  ruble  fur  rltrtiir  blasting. 
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fails  to  do  liis  work  properly  or  the  detona- 
n    at   fault. 

The  detonating  strength  of  a  cap  w< 
is  adversely  affected  by  dampness,  and  that 
:i    weak-  cap   will  explode  a   portion  of  the 
charge  only. 

As  the  mine  air  nowadays  is  to  son 
t  •  • » 1 1     charged     with     moisture,     detonators 
when  stored  underground  may  after  a  time 
ted,    and    therefore    should    not    be 
used  it  •'  longer  period  than,  say. 

a   fortnight. 

In  regard  to  faulty  work  of  the  miner 
bringing  about  a  misfire,  I  would  draw  at- 
tention '  al  points,— tlie  first 
being  that   tl  must    bi 

pn  ssed  firmly  home  by 
means  of  the  wooden  charging  stick  so  that 
the  bottom  cartridge  is  in  direct  contact 
w  nli  t  he  bottom  ot  t  he  hi  tie  a  ad  each  cart- 
ridge i-  ni  cl  I  one  h  itli 
lea  vim:  no  air  spaces  wh'ati 

Tamping  material  should  never  be  in- 
serted betw  een  carti  idges  I  Regulai  ion  106 
i22i  i  for  the  simple  reason  that  the  detonat- 
ing force  of  the  cap  maj  not  I"-  sufficient 
to  pass  through  tliis  intervening  tamping; 
-rr.in.lly.  Regulation  106  (19)  must  be 
strictly  observed  This  Regulation  insists 
that  the  fuse  with  its  attached  di 
must  be  securely  fastened  to  the  primer  so 
Mii-.it  bi  inadvertently  withdrawn. 
It  surely  must  be  obvious  that  if  this  is  not 
done  there  is  always  the  chance  oi  the 
capped  fuse  becoming  detached  From  the 
primi  i  to  such  a  distance  that  the  rap  can- 
not possibly  exercise  its  full  detonating  in- 
fluence on  the  whole  charge,  with  the  re 
ii  .!   partial  misfire  is  recorded. 

Miners  frequently,  instead  of  tying,  press 
the  rap  deeply  int..  the  primer  for  firmness 
sake ;  to  burj  the  detonator  thus  is 

the  causes  of  the  production  ot  dan- 
gerous fumes,  as  the  fuse  side-spits  and  sets 
the    cartridge    before    the    rap    ex- 

p|.  ulrS. 

I  ;  hink  it  maj  b  ,  w  acci- 

attributed  to  drill  holes  inter- 
holes  in  which  the  charge  has  utter- 
ly   failed    to  ■    Buch     holes    are 
usually  easily  detected  and  bo  avoided,  ex- 
cepting,  perhaps,  the  "  cut-off  "  hole. 

The   c  nipl.tr   misfires   may   be 

due  to 

nlty  manufacture  of  the  fuse  in  the 

form  oi   an    intei  rupl  ion   in   the  con- 

t  inuity  of   the    L'linpiH  .l.r   i 

i  b)  in  not  tapping  out  all  the  sawdust   in 

i  he  detonator  bi  fuse  ; 


(c)  in    failing   to  securely   tic   the  cupped 
to  tin'  primer,  so  allowing  it   to 
become    completely    detached    from 
tin-  primer; 

caused    by    the    fuse    of    a 
charge     being    destroyed     by    flying 
-ton.-   from   a    blast  near  by,  or  an 
•rut  blast  tearing  away  tin-  collar 
ot   the  hole  and   in  s<>  doing  remov- 
ing completely  the  fuse  and  possibly 
the  primer,  and  perhaps  one  or  two 
the  charge  itself.     It  should 
be  possible  t<>  minimise  to  some  ex- 
trnt  the  number  ot  rut-..!Ts  by  tuck- 
ing   the    fuse    int..   the    hole    and    so 
giving  it  protection. 
We  will  now  take  another  view.     Let   us 

SUppOSe     the     makers    of    the     explosives    are 
H"l    quit  ■     inelit    that    all 

explosives  are  always  capable  ot  being  com- 
pletely detonated,  even  it  the  miner  does 
ins  work  properly  and  nsrs  sound 
tors.  This  means  that  any  working  fare 
■last  maj  conta  in  a  misfire  or  mis- 
fires. 

Herniation    L06   (lni   which    lays  down— 

A  ganger  shall  before  pointing  t<>  the 
drillers  working  under  him  the  position  of 

the   holes   to   l.r  drilled carefully 

ne     BUch     tare     and     its     iminrdiatr 

vicinity  with  a   view  t<>  discovering  mis- 

fired  hoi.  s  and  sockets  ot  holes. " 

If   this  Regulation   is  carried   out    by   all 

ci  ' ' ificati  <l     gangers    there    would,     1    am 

.  he  nothing  like  the  number  • 
driits    that     have    happened    in    the    past. 
These  accidents  occur  in  all  working 
viz.,     stopes,     drives,     w   i  ■-.     and 

raises. 

Starting  with  -top.  faces,  66  prisons  were 
killed  and  liti  prisons  severely  injured  dur- 
ing the  year  1914  through  jumpers  coming 
int..  contact    with   mi-tii-  I    fault 

oi  gangers  i-  frequently  noticeable  in  that 
benches  are  not  cleaned  down  as  they 
should  he  before  a  hole  is  pitched.  Many 
times  have  1  seen  machine  holes  being 
.hilled  on  benches  with  a  large  quantity  of 
in  the  pie\  ion-  blast  l\  ing  on  tin' 
la.-.-,  the  gangers  apparently  never  troub- 
ling to  clear  away  more  than  was  nei 

to  make  spare  for  the  pitching  ''I  the  hole  to 
lie  drilled       Similarly  so   in   hand  stopes  the 

benches     have     not     I n     cleaned     down 

thoroughly   before  drilling   commences. 

It    in  i\    be  rlait I   l,\    the  miner  that   he 

has  not   sufficient   tun.-  to  (dear  his  v 
benches   oi    all    .Int.    hut    I    would    suggest 
that    if  each   boy.  whether  on   hammers  or 
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machines,  lie  made  t<>  understand  that  no 
drilling  would  commence  until  the  bench 
faces  are  scraped  properly  clear,  this  under- 
standing itself  would  induce  the  natives  to 
hasten  this  work,  and  drilling  would  in  no 
way  he  delayed.  It  is  quite  impossible  for 
a  miner  to  effectively  examine  a  face  for 
misfires  or  sockets  unless  it  h 
fully  cleaned  down. 

It  is  perhaps  not  always  possible  to  make 
sure  of  the  direction  of  sockets,  neither  can 
on.'  be  certain  of  their  depth,  and  as  there 
is  always  the  chance  of  their  containing  ex- 
plosives, the  obvious  thing  to  do  is  to  avoid 
them  like  poison  and  start  the  nearest  hole 
away  as  far  as  possible. 

I  am  of  the  opinion  that  there  is  little 
excuse  for  the  miner  to  fail  in  detecting 
sockets  of  holes  on  benches  when  making 
his  examination,  more  particularly  so  if  his 
working  place   is  run   on   single  shift. 

Dealing  with  accidents  in  development 
work,  we  find  that  no  less  than  -'!1  deaths 
and  39  persons  were  injured  through  mis- 
hies  being  drilled  into  during   101-1. 

Sockets  of  holes  are  always  present  in 
development  faces  after  a  blast,  any  one  of 
which  may  be  a  misfire  in  the  sense  that  a 
portion  of  the  charge  may  have  failed  lo 
explode  and  remain  sticking  in  the  bottom. 

It  is  sometimes  difficult  to  detect  sockets 
in  development  ends  owing  to  the  fact  that 
the  holes,  being  relatively  close  one  to  the 
other,  when  blasted  are  very  apt  to  close 
the  socket  so  completely  that  their  dis- 
covery is  troublesome,  and  for  this  very 
reason  a  new  regulation  was  framed  to  deal 
with   this  difficulty. 

This  Regulation,  viz.,  100  (13),  demands 
that  before  drilling  is  commenced  in  any 
shaft  in  the  course  of  sinking  and  faces  of 
winzes  and  drives  being  advanced,  the 
ground  must  be  blown  over  with  compress- 
ed air  or  water  under  adequate  pressure,  so 
as  to  expose  all  misfires  and  sockets.  This 
Regulation,  although  excellent,  does  not  go 
Ear  enough,  for  it  fails  to  state  that  the 
sockets  themselves  must  lie  washed  out  so 
that  their  direction  may  he  ascertained: 
this    should    always    he    done. 

This   Regulation   came    into   force   at    the 
end  of  101.-!.     Comparing  the  recorded  acci- 
dents brought  about  by  misfires  in  develop- 
ment ends  in  1914  with  previous  years;  viz.  : 
1012.  L913.         1914. 

Deaths  74  .".(',  :;i 

Footage  cut  823,400  791,100  718,/500 
it  would  appear  that  the  Regulation  has 
been   carried   out   with    some   success. 


We   have,    however,   the   evidence  of  the 

31  deaths  to  show  that  this  blowing  over 
has  not  been  carried  out  effectively  by  all 
miners,  and  1  would  sincerely  urge  that  all 
developers  lie  particularly  observant  in  the 
strict    application    of   this    Regulation. 

( 1  \ssim,  Accidents. 

Accidents  due  to  gas  poisoning  are  fre- 
quently met  with  in  these  mines,  brought, 
about  through  the  mine  air  being  contam- 
inated  by  the   fumes  produced   by 

1.    Incomplete     detonation     of     explosives, 
and 
'2.    Accidental  burning  of  explosives. 

With  complete  detonation  the  only  harm- 
ful gas  given  off  is  carbon  dioxide,  and 
medical  officers  state  that  this  gas  is  never 
the  cause  of  fatal  passing  accidents  in  these 
mines.  It  can  be  safely  said,  however,  thai 
complete  detonation  rarely  takes  place. 
With  incomplete  detonation  the  two  dan- 
gerous gases,  carbon  monoxide  and  nitrous 
fumes,  are  produced  in  various  quantities, 
depending  on  how  close  the  detonation  is  to 
theoretical  perfection.  On  the  assumption, 
then,  that  carbon  dioxide,  carbon  monoxide 
and  nitrous  fumes  are  ever  present  in  vary- 
ing amounts,  it  would  appear  at  first  sight 
thai  gas  poisoning  must  be  expected  in  a 
greater  or  lesser  degree,  but  this  is  not  so 
if  ordinary  precautions  be  taken. 

In  the  first  place  there  is  not  the  slight- 
est tear  of  gas  poisoning  happening  in  work- 
ings that  have  thorough  ventilation.  There 
is  no  record,  as  far  as  I  know,  of  any  gass- 
ing accidents  having  occurred  in  such  places 
from  incomplete  detonation  of  charges. 
fatal  gassing  accidents  invariably  occur  in 
or  near  development  ends,  and  occasionally 
in  back  stopes.  If  the  Regulations  in  re- 
spect of  the  ventilation  of  winzes  and  water 
blasts  be  observed,  and  back  stopes  be 
furnished  with  compressed  air  lines,  gassing 
accidents    would    be    a    thing   of    the    past. 

During  1014,  17  persons  lost  their  lives 
through  gas  poisoning,  and  in  each  case  the 
accidents  occurred  in  development  ends;  in 
1913  there  were  51  deaths.  Gassing  acci- 
dents happen  more  frequently  in  winzes 
than  elsewhere.  Let  us  take  the  condition 
of  the  air  in  a  winze  after  a  blast.  After 
blasting  in  the  bottom,  the  air  in  the  winze 
will  contain  varying  percentages  of  carbonic 
acid  gas  and  carbon  monoxide,  and  perhaps 
nitrous  fumes.  Because  of  the  presence  of 
carbonic  acid  gas,  which  is  heavier  than  air, 
this  mixture  will  remain  in  the  lower  part 
of  the   winze.     To  descend   into  the  winze, 
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tter  a  blast  would  bi 
unles 
thes 

answer  to  I  on  is  to  quote  Regula- 

52     106  (34  Rej  62  insists 

winze    shall    be    provided    with 
any 
foul  -'Mi  al  tin    bottom  i  t  such  n  inze  may  be 
lied,   and   th  down    the 

used  for  blowing  oul  the  foul  ail  shall 
ith  "nl;,  om  I  this  cock 

to  be  al  the  top  ol  such  « inze,  and,  further, 
no  |"  i-1  n  shall  desi  end  unl  il  the  Foul  air 
be  expi  Hi  d.  Regulation  106  (34)  demands 
II  immediately  after 
lighting  up,  |>nt  into  action  the  water  I 
which  he  shall  previously  have  tested. 
Carbonic  acid  gas,  and  particularly  nitrous 
fumi  able    in    water,    but    carbon 

mono  ■  otila- 

tion.      I  i  be  water  blast  is  three- 

fold:-, 

1.  Nitrous  fumes  rendered  harmless. 

2.  Displacement  of  gases  by  the  induced 
.  air. 

.'!.   All 
I 
tions  be  properlj   observed   -  acci- 

■ \\  inzes. 

A   eon  nuts   i-j 

due  to  natives  entering  development  ends 
ami  setting  aboui  their  work  before  their 
buss  arrivi  s  of  I  be  pre\  ious  blast 

not  having  been  expelled.  In  cases  <>t'  this 
kind    the   natives   themselves   are   certainly 

nil .  but   ai   the  same  i  ime  I 
is  in  all  probability  also  guilty,  for  it  is  up 
to   the    miner   to   see    thai 

ing   under  him   are   acquaint  'I   "I    the 
danger     attending     the     contra\  entii  i 

Regulation     l I  l  .    w  hich    reads  :    "No 

mi  mbi  i   ■  'i  a   gang  under 
the  charge  oi    i  all  either  ■ 

r  afti  r  blai  ' 
the  woi  king  place  until  be  hs 
definite    instructions    so    to    do    from    such 

I    ■  ■   ■•    come  b  i  gassing  accident  -  due  to 
dental    burnii  isi ves       \ 

number  of  accidents  have  occurred  on  I 
mines   through  en    s.<r 

mi   hi''  accidentally       To   bring    it  h< >me   to 
you    what   can   happen   when   mil"  glyi 
compounds    are    burnt,    I    will    give    you    a 
shori  i   oeciiiTed 

,i   n 

March,    190".      I  nl    bap| 1    al 

(he  Knrrnr  Shaft  al  nhouf  II  p.m.,  resulting 
in  the  death  of  6  white  men  and  53  natives. 


All   tin  -  ting,  al    various 

stations  to  ascend  at  the  end  of  the  shift, 
when  some  gelatine  was  accidentally 
fire  on  the  No.  II  level.     I  i  idence 

taken  at  the  enquiry,  ii  would  appear  that 
a   miner  whilst   locking  up  bis  gelatine  box. 

aiteiits, 

which  flared  up  and  heat  generated  to  such 

a  degrei    I  manning  gelal  Lni   explod 

short   time.      I  >eath  w  as  causi  d   in 

I  bj  the  luii'ii- 

• 

in  drift   with 
the  vent  ilatioi  n  \  ictims  hundreds 

ol  feet  away  from  the  site  of  the  burning, 
I  give  you  particulars  of  a  disaster  that 
occurred  on  the  21st  July,  1910,  at   - 

in  the  workings  oi  the   II i I  Shalt  oi 

iiner    East,     which    resulted    in    the 

i    one    white    man    and    25    natives. 

This  accident    was  caused   by   the  c 

nes-  c.|   n   miner  dropping  a   lighted   caudle 

Explosives"  box  on  the  1  Ith  level. 

This    explosives    box    contained    ."id    lb.    of 

gelatine.     The   current   oi    air  on   the    I  Ith 

level  was  t.m U  strong  and  ic  fumes 

the  l-'ih  level, 

wheri     ii     plil  i    and   w est .     The 

fumes  were  fell  on  tl 
side  for  750  ft.,  and  on  the 
ovei  750  ft.,  and  on  both  sides  it  found  its 
way  to  No  12  level,  through  slopes  where 
i  l\  all  persons  had  been  removed, 
Had  the  officials  not  been  alert  man]  more 
deaths  might   have  been   recorded. 

I     am     positive    that     if    oidmaiv     care     he- 

I  by  the  miners  and  the  Mines  and 
Works    Regulations   be   observed,   accidents 

dlle      tO     explosives     Would      be     reduced      bO     B 

n  bat  th.  3  have  been  in  the  past. 
I      i  -  oi    Rock. 
I   come   nov  '  ota  brought 

bv    fall  thi    most    prolific   oi    all 

causes. 

\s  alreadj  show  a,   151   separate  accidents 
ported  dui  ing   191  I.  result  in 
deaths  and  371    injun  d       Mini 
in  the  past    from  all  parts  ol   the  ■■ 

looked  upon  the  com  I 
in  cum  ther  fields  as  so  hard  that 

the    usual    precautions    for    supporting    the 
were     not     a     matter    oi     much 
moment.      We  have,    however,    learnt    that 
linion    is  n   wrong  one.   and 
•    now   aloot   to  counteract   the  policy 
\\  e    have    instances    prov  ine 
that    the    mole    dangerous    the    undi 
working  work  in  ;  bv 
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this  I  mean  that  in  mines  in  which  there  is 
almost  a  continuous  settlement  oi  ground 
going  on,  managers  take  such  precautions 
that  the  workings  are  made  so  safe  that 
accidents  rarely  occur.  As  a  case  in  point, 
take  the  old  Jumpers,  where  the  extra 
safety  precautions  taken  were  such  that  the 
accident  rate  decreased  as  the  mining  diffi- 
culties increased.  Falls  of  rock  are  brought 
about  by — 

1.  Non-adhesion  to  upper  strata,  owing  to 

stratification   planes  : 

2.  Presence     of     weak     planes,     such     as 

faults,  dykes,  and  clay  partings; 
•"■-   Water  penetrating  joints,  loosening  the 
adhesiveness  of  the  rocks : 

4.  Constant   shaking,   produced   by   blast- 

ing; 

5.  Pressure, — so-called   "  air-blasts      ; 

6.  Vibration  set  up  by  machine  drilling. 
We  have  falls  of  ground  from  all  classes 

of  excavation  faces,   as  the  following  table 

shows  :  — 

Separate  Persons 

Accidents.  Killed.   Injured. 

Hanging  walls 234         139         177 

Pillars    20  18  19 

Stupe     hue.  99  I.".  98 

Drives,  etc 89  32  7, 

4.31  204  371 
The  Mines  Department  records  show 
that  out  of  the  451  accidents  10  were  due 
to  extensive  falls,  thus  proving  small  falls 
are  the  chief  source  of  the  high  accident 
rate,  making  it  plain  that  this  danger  re- 
quires the  careful  attention  of  both  the 
management  and  men.  The  majority  of 
accidents  caused  by  small  falls  are  due,  I 
think,  to  over-confidence  or  carelessness  on 
the  part  of  the  gangers.  Miners  are  too 
much  inclined  to  take  it  for  granted  that 
because  the  working  place  was  safe  yester- 
day it  will  be  safe  to-day.  They  have  no 
right  to  hold  that  opinion,  for  the  last  blast 
may  have  so  shaken  the  hanging  thai  a 
small  fall  might  be  imminent,  in  fact  any 
one  of  the  six  mentioned  agencies  in  regard 
to  eaus,-.  of  falls  might  loosen  some  ground 
during  the  ganger's  16  hours'  absence  from 
his  working  place;  for  this  reason  Regula- 
tion 106  (5a.)  was  framed. 

Falls  From  Hanging. 
The'  question  of  examination  of  the  hang- 
ing  and   taking  precautionary    measures     to 
prevent    till-,    is,  a-  one  question,  the  big- 
gesl  <>ne  we  have  to  deal  with,  for  no  less 


than  68%  of  the  total  deaths  due  to  falls  of 
rock  were  caused  by  hanging  coming  away. 
The  hanging  must  be  tested  by  sounding,  for 
by  striking  it  with  a  hammer  it  is  often 
possible  t<>  detect  whether  the  ground  is 
firm  or  not.  If  there  be  any  sound  of  drum- 
miness,  the  hanging  should  be  supported, 
or  the  loose  or  loosened  piece  brought  down. 
This  test  only  makes  evident  the  existence 
of  a  thin  slab  being  loose,  for  instance,  if 
the  sound  emitted  by  hammering  would 
make  it  appear  that  the  roof  is  solid,  it  is 
still  possible  that  it  is  not  firm.  It  is  also 
very  necessary  besides  sounding  to  examine 
the  roof  for  any  cracks  which  may  or  may 
not  be  the  forerunner  of  danger.  Such 
cracks  should  be  immediately  pointed  out 
to  the  shift  boss,  who  must  satisfy  himself 
that  precautionary  safety  measures  are 
necessary  or  otherwise.  Much  useful  infor- 
mation can  be  obtained  by  inserting  "  tell- 
tale ''  wedges  in  cracks,  as  they  will  indi- 
cate whether  any  movement  is  continuous 
or  not.  The  best  method  to  guard  against 
the  danger  of  falls  of  roof  is  to  erect  plenty 
of  supports,  even  if  it  does  not  appear  neces- 
sary. I  have  sometimes,  when  going 
through  a  stope,  pointed  out  an  apparently 
dangerous  piece  of  hanging  to  the  ganger  in 
charge,  and  asked  his  opinion  as  to  whether 
lie  thought  it  was  quite  safe  to  allow  natives 
to  work  beneath  it:  I  have  had  various  re- 
plies to  the  question.  One  would  say,  "Oh, 
thai  won't  fall  this  shift,"  another  has  said 
I  tried  to  get  it  down,  but  it  would  not 
come,"  quite  cheerfully,  forgetting  that  he 
was  contravening  the  regulations  by  placing 
boys  to  work  under  it.  Again,  an  Inspector 
saw  two  natives  working  under  bad  ground; 
he  withdrew  the  boys  and  sent  for  the  gan- 
ger. It  was  pointed  out  to  the  ganger  that 
the  rock  in  question  looked  as  if  it  might 
fall  any  moment.  He  replied  that  he  did 
not  think  so.  To  prove  it.  a  pinch  bar  was 
obtained,  and  at  the  first  touch  it  fell. 
Suppose  now  that  that  rock  had  fallen  and 
killed  one  or  both  natives;  the  accident 
woidd  have  been  reported,  and  an  enquiry 
held,  and  it  is  quite  on  the  cards  the  ganger 
would  have  stated  that  he  had  carefully  ex- 
amined the  place  before  putting  the  boys  to 
work  there,  and  did  not  detect  danger.  It 
is  also  possible  that  evidence  might  not  be 
forthcoming  to  disprove  the  ganger's  state- 
ment, and  the  ganger  would  perhaps  have 
been  given  the  benefit  of  the  doubt,  with  the 
result  that  the  Inspector's  finding  would 
wrongly  read:  "Deaths  of  natives  due  to 
danger  inherent." 
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Judging  from   thi 

<1< »u  1  >t  thai  a  large  Dumber  ol  aci  d 
due  to  wii  is  criminal 

negligence  on   the    part   of    the 

To  pul  the  question  in  a  nutshell,  the 
ulil  at  the  commenct  menl  of  th< 
sliift  conscientiously  examine  his  working 
\  round,  assisted 
by  his  boss  boy.  Should  he  be  doubtful  ;is 
regards  the  conditions  in  reaped  ol  safety 
he    must    keep    his    gai  g    aw  aj     fn  im    the 

pit The  shift   I"'--  who  regularly  visits 

all   w<  should    be 

advised  ol  the  conditions  prevailing,  and 
from  him  instructions  "ill  be  rec 
whether  or  no  there  is  any  question  of  dan- 
ger being  imminent.  Tbe  shift  boss  himself 
not  feel  justified  af  the  moment  to  give 
a  dec  isulting  the  mine 

\-  that  waiting  for  the  shift 
boss  will  delay  work,  but  a  few  Ions  <>f  rock 
g  linsl    danger   to 
life  and  limli  should  have  no  consideration. 
I  would  also  draw  attenl  ion  to  I  hi 

•  >f  Reg.  106  ('it,  which  states  thai  the 
i he  shift  l»  iss  • 
:ui\   coloured  person 
were  in  the  working  place  before  he  arrived. 
It  is  possible  thai  it  is  nol  generally  known 
many    lives    have    been    lost    through 
natives  going  into  a  working  place  before  il 
Inis    been    examined.      Natives    of    a    gang 
lil    be    madi  i  stand  thai   thej 

lnii-t  wail  for  their  boss  a1  the  waiting  place, 
and    remain   there    until    their    b 
them  ork. 

mging  wall,  thai  is,  th 
wall  ".  should  never  I"'  drilled  into,  for  by 
its    natural    stn 
i  this  "  Bhooting  wall  " 
run    ,iu;i\  ,    and  i  \    to 

break   to  a   new  plane  so  thai  a   minimum 
Hi    of    waste    \\  ill    be    crrried    in    the 
face,  a   fal 

cat  ried,  which  hanging  \\  ill  require  s] 
attention  in  i  -  support. 

Falls  From  Stopi   Fai 
\ccidi  falls  of  i-or!,  Fn  m  stope 

allj    Buppi  -.  il          \e  befoi  d,   99 

accidenl  -  in  tins  clas  rted  during 

1914,    15    "I    « h  ich  to    "  strain 

burst  ".      As  a  rule,   tins  type  ol   accidenl 

ngerous  to  limb  than  life,  us  only 
15  lii                     «t    in  the  99 

il.ni                       189  death?  n   lb<' 
23  I    ai  cidi  nts 


1  il  accidents  have  qccurred   in   under- 
cutting the  face  to  such  an  extent  thai 
upper  pari  of  the  face  comes  away  wil 
warning,   and   should   tbe  stope   be   in 
way  steep,  this  fall  may  :~li.li-  down  the  I 
and  in  transit  cause  personal  injui 

should  always  be  sounded,  and   I 
pieces  pinched  down  prior  to  starting  drill- 
ing. 

Strain  Bursts 
In  regard  to  "strain  bursts,"  commonly 
called  "  air  blasts  ".  I  would  point  on! 
ill.-  term  "  air  Mast  "  iv  quite  meauingless. 
_     non-explanatory.      How    this    name 
miners'    byeword    1    do  not 
know;    "strain    burst  "    is    a    much    better 
term.     Last  year  (1914)  32  accidents  were 
attributed   to  "  strain   bursts  ".    p 
of  which  are  as  follows:  — 

Persona 
Accidents.      Killed.        Injured. 

Hanging   3  1 

Faces  .  ...  15  1  'Ji ) 

Pillars        -  ■".  7 

1 M  i\  es       6  3  5 

32  in  36 

On  tin-  Hand,  where  stope  faces  are  sub- 
i ,iin.  the  pracl ice  in  some  □ 
is  to  drill  holes  in  sucl 

Such  holt  s  air  drilled  and  blasted,  not  \\  ith 
the   idea   ol   actually   breaking   ground,   but 
to  release  the  pr<  ssure  somen  ha  I 
render  the  possibility  of  n "k  being 

violently  projected  from  tin-  face  less  likely 
to  occur.  These  holes  will  be  placed  about 
In  tt  apart  in  a  line,  and  will  be  drilled  to 
a   depth  ol  about    I   ft.       This  mi 

pro*  ed    to   be   a    BUCCeSS,   and   should  1)0 

all    managements   where    pres- 

Pillars. 
Turning  again  to  the  table 
we  see   that   29  accidents,   resulting   in    18 
deaths  and    19  persons  being  injured   were 
brought  about   1>\    t.ilU  ot  rock  from  pillars 
during   It'll.       of  the  •_".!  accidents,   • 
were  due   to  "  -train   bursts  »ing    ii\  e 

\    mine  nts  occurred   through 

tails  of  rock   from  the    underside    of    . 
pillars,  on   the  south  side  ot  the  drift.      In 
of  this  sort  It  i>  very  evidenl  that  this 
ercom  ■  b\   the  erecl "  in  of 
closi  !  ;  nils  on  the  utulei 

pillars    showing 

,  or  I  iy  n  nt 
■  ly  and  Mil  st ;t uting  packs. 


Chas.    E.    Huttc 


Chie) 
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Drives  and  Ceoss-Cuts,  Etc. 

You  no  doubt  will  be  surprised  to  hear 
that  no  less  than  89  accidents  were  reported 
under  this  head,  causing  32  deaths  in  1914. 
Nearly  all  these  casualties  occurred  in  com- 
pleted drives.  It  must,  of  course,  be  ad- 
mitted that  these  drives  in  use  over  the 
whole  Band  will  have  a  length  running  into 
several  hundreds  of  miles;  this  being  so, 
one  might  take  up  the  attitude  that  acci- 
dental falls  of  rock  are  bound  to  occur  here 
and  there  over  such  great  lengths.  Un- 
doubtedly one  must  place  a  number  of  such 
accidents  to  misadventure,  or  dangers  in- 
herent, but  at  the  same  time  by  a  little 
closer  attention  to  the  Inspection  of  the  roof 
and  sides,  the  accident  rate  might  be  re- 
duced. By  a  whole-hearted  attempt  on  the 
part  of  managers,  mine  overseers  and  shift 
bosses  to  observe  Reg.  10  (1),  and  gangers 
to  conscientiously  do  their  best  to  carry  out 
Regs.  102  and  106  (5. a),  there  is  no  doubl 
the  number  of  accidents  due  to  falls  of  rock 
will  diminish. 

Shift  Bosses'    Responsibilities. 

Shift  bosses  are  most  important  officials. 
Given  that  they  are  conscientious  workers, 
their  duties   may  appear  to   them   in   some 

-  -  almost  impossible,  for  not  only  is 
the  shift  boss  made  responsible  in  no  small 
degree  for  handling  the  broken  dirt  expedi- 
tiously and  cheaply,  but  also  to  see  that 
a  minimum  amount  of  waste  is  stoped  and 
proper  observance  of  the  requirements  of 
the  Regulations  by  the  gangers  and  miners 
working   under  him. 

For  shift  bosses  to  do  their  allotted  daily 
task  in  an  efficient  manner,  the  district 
which  they  supervise  should  he  of  such  an 
area  that  it  is  possible  to  allow  all  the  work- 
ing places  to  be  visited  a1  least  once  during 
each  shift  without  undue  exertion.  This 
fact  must  be  obvious  to  all  managers,  par- 
ticularly at  this  juncture,  when  it  has  to  be 
admitted  that  numbers  ol  miners  on  these 
Gelds  have  no!  had  much  experience.  Shi?! 
bosses  in  visiting  the  working  should  not 
merely  take  a  cursory  glance  at  the  place 
and  pass  on,  but  should  spend  some  little 
lane  in  the  slope  with  the  ganger,  asking 
and  answering  questions  in  connection  with 
the  work  and  general  conditions. 

1  would  emphasize  an  important  factor. 
viz.,  that  a  large  number  of  men  employed 
underground  are  not  experienced  miners. 
At  the  moment  there  are  on  the  Witwaters- 
rand  -   me  10,900  white  men  working  under- 


ground,   and    this   number   can  be   split    up 
into  three  classes,  viz.  :  — 

1.  Skilled. 

2.  Unskilled. 

3.  Learners. 

The  position  is,  we  have  not  enough  skill- 
ed and  experienced  miners  to  rill  all  require- 
ments, with  the  consequence  that  there  are 
a  number  of  miners,  although  certilical  1, 
with  only  a  comparatively  short  training, 
working  as  overseers  of  gangs  of  natives. 
It  is  with  this  class  of  miners  that  the  shift 
bosses  should  do  their  best  to  Leach  how 
It.  delect  dangerous  ground,  and  what  points 
he  should  observe  to  further  the  "  Safety 
First  "  movement. 

V  irious  i  Underground). 

The  982  accidents  under  this  head  are 
very  varied,  from  which  I  will  select  the 
most  important   ones,   viz.  :  — 


■r.< 

Personss. 

Killed 

Injured 

1.  Trucks  and  tramways 

2.  Falling    of   material 

3.  Falling  in  shafts  or 

excavations 

4.  Sttuck    by    cage    or 

skip 

233 

412 

68 
47 

23 
47 

41 

20 

214 

37S 

35 

30 

760 

131 

657 

The  majority  of  the  drives  in  these  mines 
are  what  is  usually  termed  "  single  "  drives, 
lite  tramming  track  being  laid  practically 
central,  and  the  boxes  serving  the  slopes 
projed  into  the  drives.  Tramming  with, 
say,  16  cuh.  ft.  trucks,  running  loaded  on  a 
1  grade,  otten  have  a  speed  of  five  or  six 
miles  per  hour,  with  the  consequent  result 
that  a  collision  between  a  derailed  truck  and 
an  oncoming  one  is  of  a  somewhat  violent 
nil  lire,  and  unless  tile  tramming  natives 
are  particularly  wide-awake  and  agile  they 
are  ,,pl  to  meet  with  severe  injuries  at 
nines  .  Derailment  of  trucks  is  fairly  fre- 
quent, owing  to  spillage  from  hexes  or 
other  causes,  and  unless  the  train  of  trucks 
is  run  with  a  fair  distance  between  one  ami 
another  accidents  are  bound  to  happen. 

In  the  every-day  work-  of  tilling  trucks 
from  boxlioles  and  transporting  contents  to 
the  grizzlies,  there  are  bound  to  be  many 
minor  injuries  indicted,  and  this  probably 
will  always  be  so;  but   the  number  of  fatal 
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accidents  ought  to  !»•  reduced  it  thi 
trucks  are  always  kept  under  prop 
ti'ul,  and  tracks  in  good  order. 

Another  source  ol  fatal  accidents  is  the 
running  away  <>t  trucks  down  winzes  or  in- 
<- 1 u i. -  planes,  before  thej  bav<   been  attached 

hauling  rope. 
With  th  i  this  class  of 

accident,    Reg.    r>    (c)    was    framed,    which 
:  — 
On  every  inclined  shaft,  win/'-,  or  road- 
way in  which  true!  -  are  worked  attach- 
ed to  tin-  •  - 1 1 ■  1  <>t  rope,  a  self-act  ing  turn- 
out   switch    "i'   other   effective    o 
ance    shall    !>•■    provided,    and    used    to 
prevent      the      t  rucks      fn  m      running 
away . " 
Such  a  rig  should  always  be  installed  at 
i be  t' 'i'  "i  ,  \  ery  winze,  and  must   b 
to   work   automatically.     On   angles  ot   low 

20    and   Iir,  trucks  should   be 

i   will;  a   drag  i  ir  i  ra  iler,  -<  >  that  in 

ent  oi  t be  rope  breaking,  the  truck  is 

brought    to  a   standstill.     Finally,   the  con- 

i  between  ropes  and  trucks  must   I"' 

so   designed    that    accidental    disconnection 

be  made  impossible 

Falls  of  M  mi  ri  \r.. 
Taking  tin-  figures  lor  1914,  we  see  that 
412  separate  accidents  were  reported,  caus- 
ing IT  deaths  and  injuring  378  persons      Bj 
far  tin-  greatest   number  ol  these  casualties 
occurri  d  through  st.uies  rolling  down  stopes, 
I  fact .  306  out  ..i  ill.-   H2  accidents 
this  cause,  and  59  w ere  brought 
about     through     t imber    and    laggin     |  - 
falling. 

Numerous  enquiries  have  been  held  into 
accidents  brought  about  by  stone  rolling 
down  stopes  having  an  angle  oi  less  than 
40  This  i<  a  danger  which  is  difficult  to 
t,  it  is  ever  present .  for  after 
each  blast  stones  will  In-  thrown  manj  feet 
awaj  lion,  ili.-  fac tsidi   the  usual  - j , , , \ , - 1 - 

lillL'    al  I  a 

Protecting  stulls  are  usually  onlj 

i  ieply   inclined,  that   is, 
I  would  ~nL--,-^i  i  hat  n 
ments  might  accept  a  lower  angle  than   IV 
when  considering  the  qui  b(  ii  □  ol  |> 
ids. 
I.'-        103  i  1 1  draw>  ii,,    attention  oi   the 
ganger  to  the  possible  dangi  r  due  to  falling 
i  Ri     ulalion    stating    that     ne 

shall  lake  all  reasonable  | 
tin'    injury    ot    persons    from    the    falling  or 

rolling.'    oi    stoni  -    or    1 implements    or 

other  material.     This  i  ne  short  ordi  i 


only    injunction.    In    addition   to    1.' 
in  tin-  Minis  and  Works  Regulations  dealing 
tly    with   a   rlas-  of   accident    which   is 
'Ji i     . -i  the  t. ital  Qumber  ot 
i.  |.. .it.  d   accidents. 

Falls  in  Shafts:    Excavations,   Etc. 

Accidents  due  to  tin-  above,  viz.,  falling 
down  steep  places,  arc  fairly  frequent,  and 
usually  fatal,  tor  instance  the  foregoing 
table  shows  that  in  tin-  68  accidents,  II 
pers  ns  w ere  killed  ami  35  injured.  Tl 
accidents  occurred  in  all  manner.it  ways, 
most  of  which  In  a  sense  were  avoidable,  if 
the  injured  persons  had  not  become  some- 
what indifferent  and  careless  in  die  carrying 

.  ait    ol    t  heir  daily    tasks. 

ave  happened  to  nat ives  wan- 
dering about  a   mine  without  a  light,  tin  \ 
feeling    their    way    in    the    darkness— have 
fallen  .low n  unpi  ces  in  abandon- 

ed portions  oi  the  nun.-.  Another  source  is 
due  to  a  person  rushing  the  cage,  despite 
tin-  protest  oi  ih.  cagemau,  at  a  station, 
alter  the  signal  had  been  given  to  raise: 
the  cage  moves  of!  a-  be  s  about  to  enter, 
with  the  result  that  he  tails  down  the  shaft. 
\\ .  have  enquired  into  accidents  where 
natives  have  lost  their  lives  bj  being  pushed 
into  tin-  shall  through  scuffling  in  attempt- 
ing to  rush   the   . 

When  a  large  number  "f  natives  are  be 
ing  pulled  from  one  station,  double  harriers 
should  alw  a  \  si  ■  thai  the  num- 

ber of  natives  lor  on,-  cage  load  may  be 
passed  through  the  first  harrier,  and  there 
await  the  cage.  By  such  an  arrangement 
the  natives  waiting  to  ascend  will  not  be 
subjected  to  pushing  as  they  wait  near  the 
:   the  shaft. 

i  'a-,  s   tiave  occurred   w  here  nat  i\ . 
been  placed  on  the  work  ot  cutting  hn 
in   the   footwall  ot  steeply   inclined   stores. 

anil     w  hilst     BO    ei  '. .-     slipped     and 

fallen,  with  fatal  results.  To  prevent  Bucfa 
accidents  the  managers  of  the  mines  in  the 

'  .     i  mis  ton     dlst  rict      ha  \  e      framed      a      special 

ml.-,  making  it  compulsory  that  boys  whilst 
engaged    on    such    work    shall    he    securely 

i    by  Cages  on  Skics 
ding    Reg     25,  several  deaths 
have    resulted.      This    Regulation   does   not 
allow    persons  to  perform  work   in  shafts  in 
which   w  inding  i pi  rat  i<  ns  arc  being  ci 
out     unless    the    persons    so    engaged 
s-eiir.  I\     |'  ni    the    skip    or   . 

as  well  a-  from  rolling  stones  and  falling 
matei  ial  mployed     in     incline 
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shafts  as  skip  boys  have  been  killed  through 
being  struck  by  skips.  It  has  come  <>ut  in 
tin-  evidence  taken  that  it  was  the  practice 
for  skip  boys  mi  certain  mines  to  remain  on 
the  track  after  the  loaded  skip  had  been 
rung  away,  instead  of — as  they  should  have 
done — Retting  either  on  the  platform  or  m 
the  ladderway.  The  skipman  has  no  right 
to  ring  away  a  loaded  skip  from  a  box  until 
he  has  satisfied  himself  that  his  spillage  or 
loading  boy  is  clear  of  the  shaft,  for  in  doing 
so  he  contravened  the  aforementioned  Regu- 
lations. 

Inefficient    protection    of    foot    travelling 

ways  in  incline  shafts,  which  have  a  dip  of 
less  than  45°,  has  been  the  cause  of  several 
fatal  accidents.  Reg.  52  lays  down  that  in 
-all  shafts  the  foot  -travelling  way  shall  be 
adequately  railed  off,  so  as  to  prevent  any 
person  inadvertently  entering  the  winding 
compartment.  This  Reg.  in  non-steeply 
inclined  shafts  is  generally  complied  with 
by  erecting  a  single  hand-rail,  but  this  pro- 
tection has  been  proved  to  be  insufficient, 
for  the  reason  that  in  many  cases  the  clear- 
ance between  skip  and  the  aforementioned 
hand-rail  is  only  a  few  inches.  Should  a 
person  travelling  on  the  ladderway  allow  his 
body  to  project  over  the  hand-rail  into  the 
shaft,  he  stands  a  chance  of  being  struck 
by  a  passing  skip.  More  protection  should 
be  afforded,  by  adding  two  more  rails,  one 
above  and  one   below   the   present   existing 

■single  hand-rail. 

Outside  the  humanitarian  point  of  view, 
I  would  point  out  that  £116,115  was  paid 
last  year  as  compensation  in  respect  of 
deaths  and  injuries  from  accidents,  such  an 
amount  being  a  direct  charge  against  the 
mines.     What  the  indirect  cost,  through  loss 

■  of  time,  tonnage,  etc.,  amounted  to,  I  am 
not  prepared  to  say.  It  is  (dear,  both  from 
humanitarian  and  monetary  points  of  view, 
that  every  effort  should  be  made  to  bring  the 
accident  rate  down  to  a  minimum. 

Mr.  E.  Pam  (Member  of  Council):  I  have 
pleasure  in  proposing  a  vote  of  thanks  to  Mr. 
Huttnn  fur  his  very  interesting  paper.  Al- 
though I  have  not  had  time  to  read  it  through 
earefulK  iii  order  in  criticise1  it  fully,  there 
are  one  or  two  points  to  which  I  would  like 
to  call  attention.  One  point  he  mentions 
with  regard  to  misfires,  the  detachment  of 
the  fuse  from  the  primer,  lias  in  mam  eases 
recently  been  got  over  by  a  supply,  at  each 
headgear,  of  sufficient  string  which  the  men 

Use  to  tie  their  fuses  oil  to  the  primer. 
'Originally  large  balls  of  striiiL',  were  supplied 


which  rapidly  disappeared,  and  it  is  now 
the    practice    io   cut    it    up   into   reasonable 

lengths    so   that    a.    man,    when    lie    takes   his 

candles,  also  takes  a  certain  number  of  pieces 
of  string  which  he  uses  for  this  purpose. 

One  other  point,  where  we  go  slightly  be- 
yond the  regulations,  is  in  regard  to  gassing 
accidents.  There  is  no  question  that  even 
to-da\  a  large  number  of  natives  do  go  into 
the  working  places  before  the  white  men, 
and  this,  as  .Mr.  Hutton  points  out,  is  a  very 
frequent  cause  of  gassing  accidents.  Re- 
cently, all  the  mines  have  been  circularised 
and  asked  to  make  a  particular  point  of  warn- 
ing the  natives,  not  only  when  they  come 
originally  into  the  compound,  but  again  when 
their  second  ticket  is  issued  to  them.  The 
old  practice  was  that  the  natives  were  warned 
when  they  started  work:  but  it  is  fairly  ob- 
vious that  a  raw  native  coming  up  from  his 
kraal  would  not  understand  99  per  cent,  of 
the  warning  that  he  receives.  On  the  other 
hand,  when  he  has  been  underground  for  a 
month,  he  has  probably  a  reasonable  idea  of 
what  is  happening  underground,  and  the 
warning  may  mean  something  to  him.  We 
hope,  anyhow,  that  this  second  warning  may 
assist  us  in  preventing  accidents. 

With  regard  to  accidents  due  to  trucks, 
Mr;  Plutton  quotes  a  one  per  cent,  grade  as 
being  common.  Most  of  us  unforl  unateh 
suffer  from  grades  of  one  per  cent,  and  eveu 
more,  but  the  modern  practce  is  to  use  a  0'7 
per  cent,  grade  which  is  safer  and  more 
efficient. 

J  do  not  think  there  are  any  other  points 
I  could  bring  out  to-night,  but  I  think  it  is 
clear  that  the  industry  as  a  wdiole  owes  quite 
a  lot  to  these  various  papers,  and  to  the 
Safety  First  Committee,  which  has  been 
working  along  these  line's.  The  Government 
Mining  Engineer  in  his  last  report  showed  a 
very  considerable  decrease  in  the  accident 
rate:  and  I  think  one  is  justified  in  saying 
that  a  large  proportion  of  the  improvement 
is  due  to  the  publicity  recently  afforded  to 
the  means  of  preventing  accidents. 

Mr.  W.  S.  V.  Price  (Meviber):  1  should 
like  to  second  the  vote  of  thanks  to  Air. 
Hutton  for  his  very  interesting  and  instruc- 
tive paper.  I  am  thanking  him  from  the 
miner's  point  of  view,  the  previous  speaker 
having  done  so  from  the  manager's  purview. 
I  will  not  attempt  to  criticise  the  paper  this 
evening:  though  1  hope  to  do  so  at  a  future 
date.  One  remark  that  amused  me  was  that 
in  which  hi>  suggests  a  stricter  adherence 
to  the  Mining  Law,  which  lays  down  that  the 
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inger  must  instinct  the  natives  in 

aU  |  i  the  mine,  and  all  the  things 

nusi   or  may   not   do.     It  a  miner  was 

such   an  accomplished   linguist   as  he  would 

nei  .1   to  be  to  do  that,   there  would  be  no 

I  r  him  to  spend   his  time   under- 

i  ,|  :  he  could   find   much   more  healthy 

imfortable  employment  on  the  suri 

The  President:  I  think  this  is  a  very 

paper      Mr.    Button  I  as  delivered  lec- 

I     .  Ri  n  this 

matter   ol    Bafet;  .    and    be    has    been    kind 

,  i     ci  ndi  nsi    I      m  in  a  suitabk 

publication  in  out   Journal       I   thin 

are  very   fortunal  able  to  pul  this 

-.  Cord       Vt  '  be  same  time,  I 
it  will  lead  t<>  a  gi  od  deal  -I  discussion,  which 

will    bring   home   t"   | pic   working    under- 

d  tl  i  ssib    for  taking  the   proper 

precautions.  Vs  a  mei  ■  sui  face  man,  I 
think  it  is  appalling  to  look  al  those  figures 
on  the  blackboard  there  and  sei  how  many 
I  i  pie  have  been  injured,  more  especially  as, 
as  \li  Unit. in  has  pointed  out,  many  "f 
tin-.-  cases  might   have  been  pre^  enti  d 

Then  ral    mining    men  present, 

and,  if  1 1  m ■  \  are  ni  i  prepared  to  <  speak  on  this 
paper  tins  evening,  I  hope  '  1 1 1 •  \  will  go  home 
and  talk  Berioush  over  the  matter  and  bring 
up  any  points  they  may  ha'v  e  at  "in-  n<  st 
meet  en  befi  >re  that .     We  ha^  •    ni  i 

meeting  now  till  next  February,  but  we  shall 
publish  at  least  :  in  bel n en.  and 

they  could  he  published  in  that. 

Mr.     H.      A.      White        1-.-    President): 

There  is  one  poinl   in  connection  with  this 

As  it    i  eral   interest .    I   feel 

inclined  to  mention  it  ;  that   is,  the  question 

ii   n.-it  ive  being  direel  ly  instructed,  h  Inch 

has  hi  en  brought  up  hi   Mr    Pam  for  the  first 

in m\  i -ri Election  to-night      The  < lov- 

emment     is    certainl;     in    charge    of    these 
nativi    .    ind  i     n    i   insible  for  their  protec- 
tion,   and    I    realb    think  that  n  lit  1 1 . 
i   be  di  me  in  this  direct  ii  m      Th<  i 

hich   t  he   nat  h  e  has  to  • 

i        Tl  i  simple.      There 

I       the   fact    that    a   man  can   look   after 
himself,  if  he  knows  how,  better  than 
body   else  tfter  him.     I  think  this 

t  Mr.  Pam 's  might  he  extended  slightly 
and  t  he  nat  ive    insti  ucted    by    a    ci  imp 
native    linguist     I    refer    to  the  remarks  ..f 
Mr     Unit. in.   thai    the   native   is  usuall>    in 
charge  of  ■-•  imeone  « 1"  i  is  not   a  comp 
linguist .       '111.    i ,  i\  pi  urn, -ni    might    ai 
instruction  !<•  the  natives  as  far  as  is  pi 
in  those  regulations  which  tin  \  can  cat 


for  themselves — such  as,   for  instance,   not 

into  a  stope  before  the  ganger.    I 
"  l«>y  "  sluiulil  have  such    things   explained 
to  him,  and,  if  Inspectors  were  to  periodically 
visit  the  con  suitable  times  and  in- 

struct the  newer  "  boys  "  by  means  of  suit- 
able  interpreters,    I   think  something  would 
ned. 

Mr.   E.  M    Weston    Mi  m 
I  would  like  to  poinl  out  that  there  is  a  n 
lation    which    instincts,    in    regard    t.. 
dangers  of  underground  work,   that    notices 
should    he    posted   up 
the  native  languages 

Prof.  J.  Cellier  (Membei  of  Council): 
If  the  regulations  arc  carefully  read  I  think 
it  will  he  found  that  there  is  ample  provision 
made  t.ir  acquainting  natives  with  tli. isc  por- 
tions ..I  the  regulations  with  which  they  are 
mainly  concerned,  and  it  is  unfair  t"  expect 
the  In  ■   VI  ines  to   go  round  teaching 

natives. 

\-  regards  posting  up  abstracts  in  the 
native  languages,  those  ol  us  who  know  any- 
thing about  native-  must  recognise  thai 
natives  learn  much  more  readily  by  word  of 
mouth  t  ban  h\  caligraphy . 

If  the  existing    regulations    are    honestly 

carried      out,      and      Mr.       I'am      has      shown 
that    thev    ; I     not    "iilv    in    wi.nl    hill    in 

spirit  as  well,  there  seems  to  he  no  necessity 
t.i  add  t"  t hem. 

Mr.  F.  J.  Pooler  (Assocuiti  Mr  White. 
apparently,  would  throw  the  responsibility 
for  this  on  the  Government.  It  does  not  Beem 
fair.  The  i  rovernment  is  oot  employing  the 
native  :  the  responsibilit  \  musl  come 
tl mployer,  m  I  from  the  <  rovernment      It 

is    snrelv     the    dnl  v     of    the    mine-    I..    pr..v  id.- 

these  linguists,  not  the  duty  of  the  ( lovern- 
Hie  Government    is  discharging  its 

in  educat  ing  the  nat  iv  e  as  Ear  as  it 

is  able,  and  si Id  not  be  expected  to  educate 

him  in  the  M  ining  Regulat  ions  as  well. 

Mr.  E.  Pam  <  \ft  n 
not  seem  to  be  quite  clearly  undersfc 

umber  of  members  that  it  is  the  usual 
practice  at  the  presi  warn  natives 

danger  of  certain  practices.  The 
only  point  I  made  « as,  thai  at  prest  nt  cer 
tain  regulations  are  explained  to  the  native 
when  I  a-  first  comes  into  the  compound  by  the 
linguist .  who  happens  usually  tn  be  tb< 
pound  Manager,  and  that  m  the  majority  of 
cases  the  native  is  not  capable  ol  understand 
ing  them  before  coming  int.-  practical  toucn 
with  his  work.     Our  present    p 
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i  Id  be  instructed  again  when  he 

receives  his  second  ticket,  that  is  to  say, 
when  he  has  been  underground  for  one 
month. 

With  regard  to  the  regulations  on  which 
he  is  instructed,  these  have  been  arranged  bj 
the  mines  and  passed  l>\  the  Government 
Mining  Engineer's  Department,  more  espe- 
cially with  regard  to  the  rules  regarding  dust . 
it  51  happens  that  at  the  present  moment  a 
new  set  oi  rules  is  being  forwarded  to  the 
Government  Mining  Engineer  for  his 
approval,  and,  in  a  very  short  time,  a  new 
list  will  In  circulated  to  all  mines  about 
which  it  will  he  part  of  their  duty  to  instruct 
the   natives. 

The  President:  I  think  the  start  .if  this 
discussion  is  most  promising.  I  hope  it  will 
he  kept  up.  and  the  subject  of  the  paper 
thorougblv  thrashed  nut. 


NOTES     OX     THE     TREATMENT     OF 

ANTIMONIAL  GOLD  ORES  FEOM  THE 

MURCHISON   RANGE. 


By  H.   R.  Adam,  B.Sc.  (Member). 


(Printed  in  Journal,  June,  191,5.) 


REPLY    TO    DISCUSSION. 

Mr.  H.  E.  Adam  (Member) :  I  have  to 
thank  those  who.  in  discussing  these  notes, 
have  supplied  much  interesting  and  valuable 
information. 

In  reply  to  Mr.  Pooler,  roasting  with  salt 
has,  I  believe,  been  frequently  attempted 
with  similar  ores,  but  without  practical 
success.     Losses   would   probably  occur  by 

Volatilisation  of  gold  as  chloride,  but  possi- 
ble the  chief  difficulty  Lies  in  obtaining 
■  act  ion  of  the  salt  on  account  of  the 
easy  fusibility  of  antimony  sulphide  and  its 
tendency  to  form  lumps. 

As  was  explained  in  the  notes,  no  gold 
extraction  tests  have  SO  far  been  made  since 
the  best  conditions  for  flotation  have  yei 
to  be  determined.  The  success  attained 
in  dealing  with  the  tailing  will  depend  on 
the  degree  oi  success  obtained  in  floating 
the  antimony  sulphide. 

The  remarks  of  Mr.  Hans  Meyer  on  thf> 
result-  obtained  at  the  Cam  and  Motor  lead 
one  to  hope  that  further  information  will 
soon    be    available    of    roasting   experience 


there,  where  the  largest  roasting  plant  in 
s, ,uth  Africa  is  being  operated.  The  tem- 
perature at  which  arsenical  and  antimonial 
gold  ores  should  be  roasted  is  of  the  utmost 
importance,  the  best  results  being  obtained 
with  as  low-  a  temperature  as  is  sufficient  for 
oxidation  in  the  time  available. 

Referring  to  Mr.  Weston's  contribution, 
it  is  slaleil  that  sufficient  information  as  to 
the  state  of  the  gold  is  not  given,  also  that 
no  idea  is  given  as  to  whether  the  ore  is 
payable  as  a  gold  ore  per  se  or  not.  As  Mr. 
Weston  has  drawn  out  a  scheme  of  treat- 
ment suitable  for  the  Weigal  mine,  the  in- 
formation given  must  have  been  fairly  cical- 
as to  whether  the  gold  is  "  free  "  or  not. 
and  as  regards  the  payability  of  the  ore. 
the  notes  did  not  refer  to  any  particular 
mine  on  the  "Antimony  Belt."  However, 
quoting  Professor  Stanley,  "  In  some  places 
payable  tonnages  exist  of  ore  rich  enough 
to  yield  profits  in  spite  of  the  somewhat 
expensive  methods  necessary,"  and  to 
this  may  be  added  that  in  many  other 
places  profits  would  depend  on  the  success 
of  other  methods. 

In  view  of  the  work  being  done  in  America 
on  the  concentration  of  gold  and  silver  ores 
by  flotation,  Mr.  Weston's  remarks  on  con- 
centration are  very  much  to  the  point. 
Arguments  for  concentration  require,  how- 
ever, to  be  backed  up  by  figures  as  to  the 
cost  of  obtaining  the  gold  from  the  concen- 
trate, and  Professor  Stanley's  and  other 
tests  on  ordinary  concentrate  from  the 
Murchison  Range  ores  indicate  that  smelt- 
ing would  be  required.  Mr.  Boydell,  in 
his  notes  on  Australian  methods,  states  that 
in  one  case  the  concentrate  assaying  "2  oz. 
gold  per  ton  was  sold  to  smelters,  who  de- 
ducted a  few  shillings  for  each  unit  of  anti- 
mony present,  consequently  with  any  such 
arrangement  very  careful  re-dressing  of  first 
concentrate  would  be  required  as  indicated 
in  Mr.  Weston's  proposed  schemes  for  the 
Weigal    Mine. 

The  results  obtained  by  the  Sunlight  an.4 
West  Sunlight  Companies,  as  given  by  Mr. 
Boydell,  seem  very  good — ~'<  to  80%  ex- 
traction by  amalgamation  and  concentra- 
tion on  ore  carrying  from  3%  to  4"..  stibnite. 
The  oxidised  antimony  minerals  named 
by  Mr.  Boydell  are  all  stated  to  occur  in 
the  Murchison  Range  isee  Hall:  "The 
Geology  of  the  Murchison  Range'').  The 
antimony  sulphide  itself  is  remarkably  free 
from  arsenic,  though  I  have  come  across 
patches  of  arsenical  pyrite  close  to  the 
stibnite   veins. 
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RECENT   INVESTIGATIONS   ON    DUST 

IN  MINE  All;  AND  THE  CAUSATION 

OF  MINEBS'   l'JITIIISIS. 


By  James  Moir,  MA.  D.Sc,  F.R  s  s  \i>. 
(Print)  d  in   •  '■  irnal,  J    !j    '  1915. 


disc  i  - 
Mr    G.  Hildick  Smith 
cil):    It    lias   always   been   mj    intei 

■  note,  w  I  ich  I  bad  intended  to 
•■.re  tlii-  Societj .  "ii  the  quest  ion  of 
respirators,  and  a-  Dr.  Moir  bas  Btated  in 
In-  paper  i  hal  "  the  verj  mi, all  si/.'  oi  the 
dust  particles  in  mine  air  is  the  main  reason 
ipirators  are  <>f  little  use  as  a  protec- 
tion undi  rground,"  I  feel  that  I  cannot 
allow  such  remarks  to  pass  w  ithout  com- 
ment. 

The  question  of  tin-  efficien 
tors  bas  always  interested  me,  ami   I   have 
in'  \  h-u  3  nil  tin'  matter.      The  pre- 
vention  of    Miners'    Phthisis    is    the    most 
serious  and  important  sul  eel  ing  the 

mines  "I  i  he  Rand. 

As  is  evidenced  l>\  Dr.  Moir's  paper,  much 
valuable  research  work  has  been  done  to  tr\ 
;iinl  elucidate  the  difficulties  attendant  on 
the  prevention  of  Miners'  Phthisis,  or,  in 
other  words,  to  prevent  silicious  dusl  enter- 
lungs  nf  underground  workers.  One 
remedy  i  to  havi  'hist  .free  air  underground. 
So  far,  with  all  the  watering  that  is  at  pre- 
sent being  done  underground  in  all  mines, 
tin-  results  obtained  arc  far  from  perfect, 
although  the  conditions  in  respect  to  dust  in 
mini-  air  are    to-day    enormously    improved 

n  'I  n  ii  h  w  hat  thej  were  on! 
years  ago.  Perfection,  however,  has  nut 
I  t  here  w  ill  st  ill  he  a 
general  improvement  I  have  no  doubt,  but 
it  will  always  be  necessary  for  all  under- 
ground workers  to  take  all  the  precautions 
possible  t"  preserve  their  health.  1 
one  way  in  which  I  am  convinced  that  tins 

ran  be  'hn.-.  anil  that   is  h\    nsr  of  an  efficient 

respirati ir.       There  is  a  great  'hit'  i 

in  efficient  respirati  t  ami  a  commer- 
cial type  of  respirator.  Now  Dr.  Moir  says 
mined  Borne  time  ago  all  the  commer- 
cial typi  i in ]  fri <iii  t  he  results 
then  obtained  bj  him  the  Miners'  Phthisis 
Prevention  Committee  ami  the  general 
public  ha-  apparently  been  led  to  believe 
t hat  respirators  air  i if  do  use. 

(in    Buch    a    grave    question    as    Miners' 
Phthisis    the    public    is    entitled    to    know 


periments  have  been  i 
is  employed,  ami  what  were 
tin-  materials  tested,  with  the  results  in  each 
cast      before  Dr.  Moir  proved  finally  that  a 
respirator  was  of  bo  little  use.     This  infor- 
mation I  must  ask  Dr.  Moir  to  give  us  in  his 
replj  t"  thr  discussion  on  his  paper.       The 
question  is  such  a  serious  one  that  it  d.m 
ireful  study  than 
d        Thr  st  I,, iv  oi  the  us,  ot  a  respira- 
tor is  also  useless  as  done  bj   Dr.  Moir  from 
the  purelj  theoretical  point  oi  view  only. 

I   must   ask   1  >r.   Moir  ii  he  has  ever  had 
pi  act  ical  experience  in  the  us,-  ,  i  respu 
underground,   it   so:   What   is  noticeable  as 
to  the  condition  of  flannel  or  other  material 
after    such     material     has    been     breathed 
through  for  anj   length  of  time?       Is 
spiral,, r  of  any  material  more  impervii 
'lust  used   for  some  time   in   a 

humid  underground  atmosphere  or  1 1  •  ■  t  '.' 

In  i irder  t hat  all  undergn mnd  «  ■> i 
know  without    any  doubt   the  true  fa,  I 
res] t  of  thr  advantage  of  the  use  of  a  re- 
spirator, I  suggest  that  thr  Minns'  Phthisis 
Prevent  on  I    immittee  should  at  i  mce 
t tit.-  thorough,  organic  d 
t he  subject ,     In  i  irder  to  do  tins  tests  should 
be  made  on  lines  similar  to  the  followin 
(1.)  All  the  \  arii  us  1 5  pes  1  if  rnati  • 

which  respirators  could  be  made  must 
be  tcstnl  h\  aspirating  air  through 
t  hem,  both  when  the  varii  ,us  materials 

arc  dr\    ami   also   in  dilfci,  ■ 

dat  "i bs. 

2        MUCUS  from   the  hack  of  thr  U< 

threat   , ,1  underground  wi irk  1-  I 
examined  fi ir  'lust  . 

When     underground     work     has 

been  performed  without  the  use 

of  a  respirator. 

ihi.   When  a  respirati  tvorn. 

From  the  results  of  such  tests  an  efficient 

respirator  to  be  designed,  made  :•>  a  standard 

in.  so  that  t  In  ise  undergn  mnd  w  1  n 
who  w  isfa  ti    :  rest  rve  I  lieu   i,.  alt  ii  maj   f<  1  1 
assured  that  when  worn  systematically  such 
a  device  will  prevent  them  from  contracting 
phthisis 

I    have   worn   respirators   oi    m an j    types 
made  bj  m\  self     u,  it  1  he  c,  mmercial  I 

ami  have  tested  manj   kinds  in  practice. 
judging  by  experience  which  I  felt  were  the 
efficient,   and    I    am   certain   that    my 
huiu's  would  have  been  in  a  much  worse  con- 
dition   than   lhc\    are   |,,da\    had    I    not    d 
so.       'I',,  substantiate  some  ,,t  im   rem 
I  have,  in  conjunction  with  Mr.  Rusdei 
•   I  (eep   \ss;,s  i  (ffice,  m  id< 
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tests,  the  results  of  which  are  to  m\  mind 
must  important  and  have  a  great  bearing  on 
the  respirator  question.  That  further  re- 
search work  is  necessary  is  admitted,  but 
undoubtedly  the  final  results  will  go  to  prove 
tin  fact  that  a  dust-proof  respirator  is 
possible,  and  one  which  can  be  worked  in 
with  comfort  at  the  same  time.  Mr. 
Kusdeii  will  describe  the  apparatus  and  the 
methods  used  for  testing  the  flannel,  French 
flannel  of  a  type  1  use  in  my  own  respirator. 
I  will  only  give  the  results  obtained,  which 
were  as  follows  : — 


2-26 

118 

47-X 

1      thickness 

of  flannel 

3  05 

o-oo 

1000 

•2  thicknesses 
of  flannel 

4  58 

0195 

97-7 

3  thicknesses 
of  flannel 

351 

0  84 

761 

4  thicknesses 
of  flannel 

It  is  important  to  note  that  all  flannel 
used  for  testing  was  perfectly  dry,  no  experi- 
ments having  been  mad.'  with  flannel  of  the 
same  dampness  as  obtains  when  a  respira- 
tor has  been  worn  for  a  short  time  under- 
ground. It  is  highly  probable  that  in  such 
.a  case  still  more  satisfactory  results  would 
he  obtained. 

In  all  the  above  tests  Mr.  Jas.  Gray  did  the 
estimation  of  the  quantity  of  dust  in  the 
sugar. 

It  is  needless  to  comment  on  the  figures 
obtained  from  the  experiments,  as  such 
small  quantities  of  silica  are  being  dealt  with 
that  absolute  theoretical  results  could  not  be 
expected. 

Experimental  errors  are  unavoidable. 
What  I  wish  to  so  strongly  emphasize  again 
is  the  general  direction  in  which  the  results 
of  our  experiments  point. 

Mr.  H.  Rusden  ( Associate) :  The  method 
-of  taking  samples  of  dust  in  air  is 
well  known  to  you;  I  propose,  however, 
to  give  a  brief  description  of  the  manner  in 
which  the  samples  were  taken,  results  of 
which  are  appended. 

These  dust  samples  were  collected  from 
tlie  air  of  the  Ferreira  Deep  sample  crushing 
room. 

The  crushing  machines  arc  all  boxed  in, 
an  aspirating  fan  is  worked  all  the  time 
samples  are  being  ground  to  remove  the  dust 


when  the  machines  are  being  cleaned  with  a 
blast  of  compressed  air. 

The  casing  of  each  machine  is  connected 
to  a  common  intake  pipe  of  the  aspirating 
fan,  so  that  comparatively  little  dust  escapes 
into  the  crushing  room. 

The  apparatus  for  collecting  the  lust 
samples  was  placed  about  2  feet  from  the 
easing  of  three  crushing  machines  (1  (lutes 
small  type  rock-breaker  and  2  Ainsworth's 
fine  grinding  machines). 

Whilst  tlie  dust  samples  were  being  taken 
the  rock-breaker  was  working  a  portion  of 
the  time  and  the  2  fine-grinders  were  working 
all  the  time. 

A  glance  at  the  sketch  will  best  make 
clear  the  arrangement   of  the   apparatus. 


Apparatus    for    Sampling    Dust    in    Ant. 
A. A.'  3"  glass  funnels.     B.B.'  '200  mesh  screening. 
CC'    40   gm.    -10+20   Tate's  Coffee-crystal    Sugar. 

D.D.'    cottonwool    plugs.     E.    &-way    cock 
F.   Suction  pump. 

Two  sugar  tubes  placed  side  by  side  are 
surmounted  with  funnels,  the  bottoms  of  the 
tubes  are  connected  with  a  3-way-cock,  which 
in  turn  is  connected  to  the  suction  pump. 

By  manipulating  the  cock,  alternate  com- 
plete strokes  of  the  pump  are  aspirated 
through  first  one,  then  the  other  sugar  tube. 

Whilst  taking  samples,  the  mouth  of  one 
funnel  was  left  open,  but  the  mouth  of  the 
other  funnel  was  closely  covered  with  one  or 
more  thicknesses  of  flannel,  sampling  was 
therefore  conducted  in  pairs 

An  endeavour  was  made  to  regulate  the 
pump-stokes  so  as  to  imitate  as  near  aa 
possible  a  man  breathing. 
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Funnel  mouth  open 
Funnel  mouth  covered 
with   1  layer  Manuel 
Funnel  mouth  open 
Funnel  mouth  covered 

» ith  2  layers  flannel 
Funnel  mouth  open 
Funnel  mouth  covered 

« ith  ■"•  layers  flannel 
Funnel  mouth  open 
Funnel  mouth  covered 

with    1  layers  flannel 

-       z-~ 
*            - 

io  in        -  -       x  x       ■'  dc 

*     ~~'± 

-  3      g  :z:      -  -      f:  » 

Milli 
grama 

per  cubic 
meter  ol 

air. 

SB   X          i.~   —          X    9)          —  — 

7i  , —       o  -~       va  ■ —       »o  x 
-ri  —        do             •*  o       co  i 

Litres 

per 

iiiiuute 

aspirated 

each  tube 

«  co       o  ©       io  ia 

tO  K!          l-l-          -i   Ti         c/?   X. 
C    i           X    vr.          X    X          X    X 

( lubic 

tres 

ail 

aspirated 
i  lirough 
each  tube 

cs  co      io  »~       x  x       i- 1- 

cc  -_        t  -  i  -        *-  .-        io  1C 
iO  »r->         -f  —         t  i  S  i         a  3s 

X)  CO        oo        oo        —  — 

-«  ,-  .,,  ,-, 

I  liei  up  1 1 ii  i er   readings   are   gi\ en    in   the 
table,  as  t  bese  nun  be  i  it  interest . 

Mr.   E.  M,   Vfmion  (Member  of  Council): 
[was  d  in  Mr.  Uildick  Smith  'a  con- 

tribution on  respirators.  I  do  no!  believe 
tliat  the  smother  type  "t  respirator,  even  if 
it  could  I"'  made  efficient,  would  ever  come 
into  gem  ral  use,  since  only  a  few  pe  iple  ran 

i   the   use  of   it.      I    believe   thai    it   the 
us,  ii    respirator  is  the  solution 

•  it    i  lie   pin  bisis  quest  ion    t  be   pi  issibilif  ii 
a  baffle  respirator  have  not  been  exhausted- 
lean  onl      :i    ;  hat  I  1 1 :i \  e  di  signed  one  which 
I  Ir    Moii  thinks  i  ial :  that  ii 

ing  made,  and  thai  Dr.  Moir  lias  promiai 
t.'st  it     .1 1  ii  is  on  t he  righl  lines  the  S 
«  ill  bear  more  about  it 

has  been  said  and  n  i  n  ten  about  the 
dis. -a-,.  L)r.  Moir  is,  I  think,  entitled  to 
much  honour  for  fearlessly  leading  the  w ay 
in   1 1  for  t  he   real   facts.    «  batev  er 

are,  and  in  stat  ing  i  be  truth  as  it  appeal  a 
ti>  him. 


Let  me  state  the  truth  as  it  appears  to  one 
who  can  claim  to  be  fairly  well  acquainted 
with   underground   condit 

without  doubt  infinitely 
better  than  they  were;  and  all  credit  is  due 
to  those  who  have  pushed  things  to  their  pie- 
sent  stage;  but  phthisis  has  not  yet  been 
stamped  out  on  the  Rand  because : — 

i  l.i    In    the    past   a  few    mines  have  been 

working  under  conditions  that  made  proper 

ventilation   impossible.       The  best   one  can 

about  this  is  that  no  efforts  and  money 

have  been  spared  to  remedy  early  mist  , 

Imt    the  price  has  had  tl  I  be  paid. 

2  )  The  great  majority  of  the  white  miners 
are  utterly  careless  and  indifferent  on  this 
subject,  and  many  of  them  are  even  yet  quite 
ignorant  abouf  it.  They  do  not  even  take 
the   trouble   to  ci  imp]  ditii  ins   thai 

at,-  dm-  simplv  to  the  management  not  bi 
aware  of  them.     1  could  quote  instances  t,( 
t  his. 

(3  i  The  natives  know  little  about  dust 
dangers,  and  care  even  less  than  the  white 
miners.  They  will  make  dust  every  chance 
they  get.  I  have  seen  them  drilling  dry  with 
a   Ley  ner  drill. 

I     There  may  be  possibly  a  few  mines  in 
which  the  dust  allaying   apparatus   are    not 
efficient   everywhere;  but   the  .Mine   ln- 
tors  have  managed  to  see    that    the    under- 
ground  officials  do  their  part   of  the   business 

w  it  Ii  fair  efficiency  ;  and  fi  'i-  e\  ery  place  where 

water  is  not   supplied,  thele  ale  twenty   where 

ii  is  not  properly  used.  1  have  never  known 
a  ease  white  the  directors  "i  managers  were 
unwilling  t"  remedy  detects  when  they  were 
pointed  out  to  them;  Imt  a  miner  recently. 
writing  on  the  subject,  was  right  when  he 
sai, I  that  "  there  wer,  often  not  enough  pipe 
tit  t,  i  s  ,  mployed  undergri  mnd.  " 

i"i.  Experience  has  proved,  I  believe,  de- 
spite    the     convictions   of  a   few    self-sal  istie, I 

,ls.  whose  underground  inspections  I 
am  afraid  sometimes  sutler  from  sta^v  man- 
agement, that  mining  officials  cannot  ade- 
quately enforce  the  regulations  when  '.hi  per 
cent,  of  the  employees  are  either  apathetic 
, ,i-  determined  b i  ignore  i hem.  It  is  not  fair 
to  expect  them  to  do  Government  work  and 
perform  the  other  arduous  duties  of  their 
pi  isit  ii  in. 

0      die  present   Btafl  i  t   inspectors  have 

Igh    to   do   to   see    that    the    mine   officials 

ide  facilities  for  the  use  of  w ater  and 
proper  ventilation  and  to  prevent  or  enquire 
int.,  accident b. 

i7.  i  I  am  not  alone  in  holding  that  phthiaw 

can    he    entirely    prevented    it    additional    in- 
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spectors,  mine  police,  or  whatever  you  like 
to  call  them  are  appointed.  Thej  must, 
however,  be  men  who  will  use  whatever 
powers  thej  are  entrusted  with  tactfully  and 
helpfully.  Warning  and  instruction  must 
be  their  primary  duties.  Officials  and 
miners  must  not  be  persecuted  unless  all 
other  means  of  remedying  evils  have  failed. 
Tli.'N  must  also  work  on  somewhat  different 
lines  from  the  present  staff,  and  they  must 
i in  a  certain  number  of  days  in  the  month 
spend  full  shifts  below  both  oighl  and  day. 
One  such  official  appointed  for  every,  say, 
50,000  tons  milled  per  month  could  save  the 
Government  much  wasted  wealth  in  human 
derelicts  and  fatherless  families  and  in  hard 
cash.  He  could  save  the  industry  the  loss  of 
skilled  miners,  and  that  5d.  per  ton  milled, 
which  threatens  to  expand  to  8d.  or  Od.  It 
is  time  surely  to  face  the  truth.  The  regula- 
tions are  not  perfectly  enforced,  and  under- 
ground ventilation  is  not  yet  nearly  perfect, 
ami  while  this  is  so,  phthisis  will  shorten  our 
lives  and  decrease  shareholders'  profits. 

Mr.  E.  Pam  (Member  of  Council):  Dr. 
Moir  has  written  a  paper,  which  is  undoub- 
tedly very  interesting,  on  the  methods  used 
in  determining  the  size  and  number  of  par- 
ticles of  dust  in  air.  It  may  strike  many 
members  of  this  Society  and  the  general 
public  as  being  rather  strange  that  there  has 
not    been     more    discussion    on   this  subject 

i ng  mining  men,  because,  unfortunately, 

in  addition  to  this  paper  on  the  determina- 
tion "f  the  size  and  number  of  dust  particles, 
Dr.  Moir  has  made  certain  inferences  with 
regai'd  to  the  conditions  underground  which, 
really,  do  not  belong  to  the  paper,  and  on 
which  he  was  not  in  a  position  really  to  give 
an  opinion.  Most  of  the  members  are  aware 
that  the  Miners'  Phthisis  Prevention  Com- 
mitee  is  still  sitting,  and  that  they  are  at 
present  drafting  a  report  which  will  probably 
he  published  within  a  few  months.  Before 
this  renort  is  published,  it  would  he  very  in- 
advisable for  am  members  of  that  Commit- 
tee io  make  am  statement  or  give  any  defi- 
nite  opinion,  as  the v  are  bound  to  use  figures 
which  thev  have1  received  confidentially.  The 
result  is  that  those  men  who  really  have  a 
certain  amount  of  knowledge — anyhow,  as 
much  knowledge  as  there  is  to  he  gained  on 
the  subject — are  not  in  a  position  to  criticise 
tin'  points  raised  by  Dr.  Moir  with  regard  to 
dr\  drilling  and  the  use  of  methods  for  the 
prevention  of  dust.  Tt  is  seems  to  me  that. 
the  publication  of  the  main  report  of 
the  Miners'  Phthisis  Prevention  Committee, 


someone  would  read  a  paper  before  this 
Society,  to  give  an  oppi  irtunitj  f<  ir  discussion, 
there  would  be  a  very  large  number  of  in- 
teresting points  raised,  and,  very  probably, 
many  valuable  suggestions;  Ian  meanwhile. 
1  think,  it  would  be  wise  to  discuss  onlj  the 
main  points  of  the  paper,  which  realK  centres 
round  the  determmat  ion  of  the  size  and  num- 
ber of  dust  particles. 

Prof.    J.   A.    Wilkinson   (Vice-President): 

Tt  had  not  been  my  intention  to  speak  this 
evening  on  this  paper,  as  \  was  not  aware 
that  this  was  the  final  discussion.  Since  the 
period  when  this  subject  was  first  brought  be- 
fore this  Society,  over  10  years  ago,  and  the 
fierce  discussion  which  waged  at  that  time, 
hut  little  advance  has  been  made  in  the  truly 
scientific  investigation  of  the  actual  dust 
formed  in  mine  air  until  the  appearance  of 
the  paper  upon  which  the  author  and  his  col- 
laborator, Mr.  (fray,  are  most  deservedly  to 
be  congratulated.  The  adoption  of  the  sugar 
filter  to  this  problem  certainly  save  a  method 
for  determining  the  total  mass  of  dust  per 
unit  volume,  but  gave  little  (due  to  the 
masses,  and  none  to  the  numbers,  of  the- 
particles  of  which  it  was  composed,  a  prob- 
lem, which  has  been  entirely  solved  by  the 
methods  elaborated  and  worked  out  so  care- 
fully by  Dr.  Moir.  The  dismission,  which 
has  taken  place  on  this  paper,  has  given  the 
impression  that,  in  spite  of  the  advance 
which  it  records,  there  awaits  yet  further  re- 
search in  the  direction  of  the  provision  of  a 
method  of  that  accuracy,  which  one  is  accus- 
tomed to  associate  with  technical  work,  and 
which  can  be  utilised  to  yield  results  within 
a  given  reasonable  time.  The  utilisation  of 
the  hydrolytic  dissociation  of  normal  sodium 
carbonate  led  some  years  ago,  in  thehandsof' 
the  author,  to  a  simple  technical  method  for 
tin  determination  of  the  C03  in  mine  air, 
which  could  be  readily  carried  out  on  the 
spot  In  underground  workers  and  the  elabora- 
tion of  an  instrument  which  would  achieve  a 
similar  object  with  regard  to  the  dust 
problem  and  would  solve  this  problem  in  a 
manner  which  it  would  be  possible  for 
Hi,'  practical  man  to  comprehend.  The 
methods  of  optical  analysis  naturally  appeal 
in  this  connection,  and  T  would  suggest  that 
something  might  lie  done  in  this  direction 
in  order  to  discover,  if  possible,  a  method 
which  would  comply  with  the  requirements 
mentioned. 

Mr.  M.  Weinbren  (Member) :  Returning  to- 
the  question  of  respirators,  it  is  obvious  that 
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ild  be  light, 
and  should  tit  the  face  perfectly,  oth< 
the  miners  will  nol  though  the 

flannel  shown  possesses  the  first  quality,  it 

■  much  use  as  a  res] 
ii  the  materia]  is  held  uj>  to  the  light,  one 
can  sei  the  holes  through  it,  w hi< 

e,  thai  the  material  would  be  powerless 
top  the  fine  «lust  whicl  barm. 

\s  a  matti  r  of    fact ,    I  he    Miners'    Phthisis 
Prevention     <  iommittei      ti  sted  a 

[i  i  if  similar  I 
hundred  per  cenl  of  the  dangen  ius  dusl 
through  it.  If  the  flannel  shown  were  made 
i  would  stop  mi  >re  dusl ,  but  it  would  1  e 
difficult  to  breathi  through.  Further,  Mr. 
Etusden  'li'l  not  tell  us  how  the  r<  spirator 
would  be  made  to  tit  the  curves  of  th< 

■  dust  should  get  through  between 
pirator  and  the  I 
liusi  sampling  is  carried  out  hi  pumping 
a  certain  amount  of  air  through  sugar  crushed 
to  - 10  and  20  mesh.  It  therefore  occur- 
red to  me  that  if  tliis  sugar  could  be  utilised 
in  the  right  way  it  would  : 
respirator.  1  gave  this  a  trial  \>\  filling  a 
Covers'  respirator  with  about  40  gin  ol 
sugar  and  thru  inserting  the  spongi  .  The 
respirator  seemed  to  stop  the  dust  very  well, 
but  )'i'o\  ed  to  be  too  heavy. 

;ards  the  results  obtained  bj  Messrs 
Eildick  Smith  and  Rusden,  T  think  they 
would  have  been  more  valuable  if  the  I 
had  been  carried  out  underground  instead  of 
in  a  crusher  house,  where  the  dust  is  a 
deal  coarser  than  that  from  underground, 
and  the  probabilities  are  that  the  percentage 
of  dust  passing  through  the  respirator 

proved  to  be  quite  different .     The  tests 
made  are,  howei  er,  a  Btep  in  the  right  d 

>ibl(  that  w  ith  more  experi- 
ing    an    i  fficienl     respirati  ir    may    be 
evolved 

Mr.     H.      A.     White        1 
T  undersi  and   thai   <■■.  aminal  ion  of  lun 
miners  who  have  died   from  silicosis  shows 
that     the    fatal     size    of    the     particli 
quartz     is     in     the     neighbourl 
microns.        Larger      part  icles      seem 
be  i'to\  ided  for  and  ate  n  uio\  ed  from  the  air 
passages  by   natural  means        Now,  quartz 
particles  of  this  size,  but  not  much  larger,  are 
affected  when  suspended  in  w  ater  by  the  well 
known  "  Brown  ian  "  movement  oi   pedesis 

This  has  tl tTrct  ..f  decreasing  the  rate  of 

fall,  and  might  possihh  he  utilized  for  si  • 
Hon     of     dangerous     from     comparatively 
innocuous  dust  by  fli  itation  in  an 
lut  ion  of  suitable  \  iscositv. 


dvisabirity  of 
ating  the  mechanism  by  which  dust- 
is  rejected  from  the  human  breathing  appara- 
tus in  or  rmine  whether  this  pecu- 
lair  coincidence  of  size  limit  has  any  physio- 

.    and    in    that      :o 

advantage  could   be  taken  ol   tin-  power  of 
\i  ry  Bmall  quantities  of  suitable  electrolytes 

t. ,  .-an-.  on  in  such  si 


CYANIDE   CONSUMPTION   OX  THE 
WITWATERSRAND. 


By  H.  A.  White  (Vice-President). 


Till-.    PREVENTION    OF   HYDROLYSIS 
IN  CYANIDE  SOLUTIONS. 


B;     II     M     I.i  SLii    i  Mi 


(Printed  i.i  Journal,  September,  1915.) 


3SION. 

Mr.  John  Watson  (Member  of  Council): 
In   these  stirruiL'  times  of  a  <;ivat  world  war 

ol   a   political,    followed  bj    a   municipal, 
election — it  is  somewhat    difficult    to  settle 
down  to  quietly  read,  digest  and  criticise  a 
scientific   paper,   even  on   the  cyanide  pro- 
tint    process  which    was    i 
for  the  birth  of  this  society,  and.  which  lias 
kept   it   alive,   more  than  anj   other,   I 
•  21  years. 
The  author  i  Mr.  Leslie)  published  a  book- 
let, some  three  years  ago,  on  "The  Closed 
System    for    the    Treatmi  i  Ores    by 

Li   "      This  1 klet  w  as  kindly  shown 

to h\  Mr.  K    L.  Graham,  and,  partly  on 

luggestion  and  with  the  consent  of  our 
i  al  manager  Mr  C  Glynl  I  t  tied  an 
riment,  which  extended  from  23rd  June 
i  ith  September,  L913,  to  cheek  the  results 
w  hieh  1  Bee  arc  embodied  in  table  7, 
oi  this  paper.  'The  author  Bays:  —  "The 
tests,  although  conclusive  to  me,  knowing 
how  they  were  conducted,  1  recognise  would 

is" 

This  inodestv   and  candour,  on  the  author's 

part .  arc  worth-  i  -countryman  of 

the  great  David  Hume,  and  it  was  partly  in 
this  spirit  thai  intervals  ol  spare  time  were 

i  by  the  w  liter,   for  the  sake  , 

t< >  make  the  necessary  I 

M\    tests  were  carried  out   on  a 
cvanide  solution  from  the  Cit\  and  Suburban 
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Cyanide  Department;  this  was  divided  into 
two  parts. 

The  first  half  was  kept  in  a  large  glass 
beaker,  of  about  3  litres  capacity,  uncovered  : 
whilst  the  second  half  was  placed  in  a  6- 
litre  glass  bottle  fitted  with  tubulure  and 
glass  stopcock,  for  drawing  off,  near  bottom. 
The  mouth  at  top  was  closed  with  an  india- 
rubber  cork,  fitted  with  glass  and  india- 
rubber  tube  and  a  pineheock.  These  solu- 
tii>n<  were  kept  in  a  shaded  room  in  labora- 
tory and  temperatures  taken  by  a  self-regis- 
tering thermometer.  Each  morning,  after 
pipetting  or  running,  off  100  cc.  from  each, 


when  the  trsts  were  completed,  the  contents 
of  beaker  were  stirred  with  a  glass  rod,  with 

IK.  cover,  and  the  buttle  was  agitated,  so 
as  to  cans.'  proper  diffusion  in  the  liquid. 

The  methods  I  used  in  testing  fur  evanide 
and  protective  alkali  were  those  in  use,  SO 
far  as  I  know,  in  most  Rand  extractor 
houses,  with  the  exception,  perhaps,  that 
I  added  5  cc.  N/10  K,l'V(\\(i  solution  .-is 
recommended  by  L.  M.  Green  and  (1.  W. 
Williams.  (See  "Band  Metallurgical  Prac- 
tice, "   vol.   I.,   p.   320.) 

The  following  table  shows  the  results 
obtained  : — 


Table. 


-Experiment  Checked  on  Working  Cyanide  Solution  on   City  and  Suburban 
Mine,   23rd  June  to  4th  September,   1913. 


Inter- 

KCN 

Test 

Loss 

Temperature 

Protective  Alkali 

Inter- 

val. 

(with  KI) 

Perce 

ntage 

Fahrenheit. 

(stated  a 

CaO  %). 

val. 

Days. 

Open 
Vessel . 

Clcse.l 
Vessel. 

Open 

Vessel. 

Closed 

Vessel. 

Max. 

Min. 

Open 
Vessel. 

Closed 
Vessel. 

Days. 

0-228% 

0"228% 

0-014% 

0-014% 

1 

0213 

0226 

6-5S 

0-87 

64° 

53° 

0014 

0  012 

1 

2 

0192 

0-224 

9-21 

0-87 

59 

53 

0-016 

— 

2 

o 

0190 

0-222 

0-87 

0-87 

61 

51 

— 

— 

2 

2 

0-188 

0-221 

0-87 

0-43 

63 

52 

0008 

0-018 

2 

3 

0-161 

0-220 

11-84 

0-43 

63 

55 

0004 

0  012 

3 

2 

0155 

0-219 

263 

0-43 

62 

50 

0003 

0  010 

2 

0 

0145 

0-218 

4-38 

0-43 

56 

48 

0  003 

0  010 

2 

o 

0-142 

0218 

1-31 

nil 

60 

49 

0-003 

0011 

2 

2 

0-140 

0217 

0-87 

0-43 

63 

52 

0003 

0010 

2 

3 

0-137 

0-217 

1-31 

nil 

62 

51 

0004 

— 

3 

2 

0-128 

0  217 

3-94 

nil 

62 

49 

0003 

0011 

2 

2 

0-123 

0-217 

2-19 

nil 

62 

50 

0-004 

— 

2 

3 

0118 

0-217 

2-19 

nil 

65 

52 

0003 

0016 

3 

3 

0  115 

0-217 

1-31 

nil 

65 

51 

0003 

0018 

3 

4 

0-102 

0-217 

5-70 

nil 

69 

55 

0  003 

0-019 

4 

7 

0  095 

0-217 

307 

nil 

59 

54 

0-002 

0-021 

7 

3 

0092 

0-217 

131 

nil 

69 

53 

0  003 

0  020 

3 

G 

0-090 

0-217 

0-87 

nil 

61 

47 

0-002 

0017 

6 

5 

0-089 

0-217 

0-43 

nil 

71 

55 

0-006 

0  020 

5 

7 

0-087 

0217 

0-87 

nil 

73 

53 

0-009 

0017 

7 

10 

0085* 

0  213 

0-87 

1-75 

72 

54 

0  009 

0017 

10 

Total 

62-62 

6-51 

Total 
=  73 

=  73 

(By  addition 

(By  addition) 

days 

.lays 

62-72 

6-57 

By  calcuUv 

\\\  call  illa- 

ti'on direct 

tion  direct 

Difference 

Difference 

or  balance 

«tc  balance 

=  37-28% 

=  93-49% 

of  original 

of  original 

Btrenerth  re- 

strength re- 

*By    this   time    the    solution    in    open    vessel    was    practically    finished   and    began   to   crystallise.     One 
more  test  after  7  days  showed   (11(10    K(   \ 


The  Journal  of  Tin  Chemical,  Metallurgical  and  Mint  South  Africa.        Noi    1919 


-It  will  bi 
from  tli"  author's  table  No.  7.  that  in  hi* 
lutioD  in  open 
•..  ssel,  dropped  from  0*234  KCN 

whereas  my  tesl  -  showed 

i  "1  13  KCN      onlj  . 

or   in    other   words   our   solution    losi    onlj 

<  'rj  ■  7     of  its  cj  anide  in  a  ly  three 

■  red  bj  Mr.  Leslie's 

nent.       <  in 

ing  0'  1  I-'!  pari  -  i  I   K(  X  shi 
uivalent  0123  of    KOH     0*061    CaO 
\I;       pri  itecl  ive     all  ali,  Cat  (, 

0*014      to  0009  in  the  -  pen 
probably     dm      I         i  ition    by 

phei  ic  air  :  bul  on 
of  K2COa  or  \ .i  I  it    should  be  indicated  by 
i  phthalein. 
I  ir    I  !aldeci  1 1  'a  question  at  the  end  of  his 
contribution,   p.   79,   is  much  to  tl 
Clenncll,  in  k.  "  pp. 

108-11  I.  gi\ es  about   eleven  dii 

■    loss   of  cyanide.       .Mr. 

Andrew    I     Cro       read  a  papi  c  in  1912,  be- 

i  ii  "The  Action  of  Mineral 

Sulphates  and    Arsenates  on  Cyanide  Solu- 

t  ii  .M  "      The  h  riter  then  I  ried  si  ime  i    peri 

in. nts    (see    Vol.    XIII.    pp.    55-57)    which 

show  ed   thai   the    pn  CaS04    and 

I    -i  '    do     ppreciabl      □  loss  oi 

tide . 

sail  -.    espi  ciallj    the    form 
to  .-i  large  extent  in  the  mill  circuit 

The  author  appears  to  take  it  as 

t  lint    thi  of   1<  SS    i,f    cj  anide    is 

is  ;   the   til ! 

tior  bul  ha 
Mi.  i    perusing  his  paper  I  should  return 
the  Si  lie)   oi   '  V  ><    pn  i 

Mr.  A.  Whitby 
review  ing     thi    e    papei   .     b  th  excellent   in 
I  ind  and  intent  ii  in,  one  is,  bowe^  er,  •-truck 

ersitj  of  opinion  n  tssui 

VIr.  White  pi  increased 

anide,  whilst 
Mr.    Leslie  equallj    positively     affirms    that 

I  by  in- 
i  alkalinity .     Mr.  White's  paper  pre- 
sent s  vi ii  1 1  an  amazing  mass  i  I  figi  a 
is  so  want  ing  iii  a  defined  summa* 
results  oi   1  > i -;   invi  that    it    makes 

difficult    reading.        It    wants  a  comparative 
statement  •  I  possibli   sa*  ing  in  cyanide  on  the 
t  hree   plant  a  dealt    with   b\    tin 
lime  from,     a  i  itect  ive   alka- 

linit\    of    0*006      to    0*024    . 
\  tOB       Here  I  wish  1  oinl  already 


made  by   Mr.  Toombs,  Imt  in  another 
Why,   when   lime  deposits   pursui 
launder  to  sump  should  we  call  it 
it  because  the  factor  0  mpler  than 

0*0028       Does  it  not  chemically  and  physi- 
cally burke  the  issue  alcium  and 
in  hydroxide  '.'     i  'alcium  6  irms  the  in- 
soluble carbonate,  and  preci] 
solut :                  s  ci  anide.     ( 'alciui 

lalit         1 1   iii 

I  '  Id  c\  anide  pipe  \  ou  will  prob- 
ably I  d  it  tn  be  nothing  but  car- 
bonates of  lime  and  zinc  with  a  minimum 
t  Eern  "■;  anide.  Pi  rsi  malh  .  I  agree  with 
Mr.  Leslie,  and  prefer  to  give  my  alkalinity 
in  terms  of  lime.  Anyhow,  the  conversion 
I  i.i  the  other  should  be  a 
simple  matter.  The  reading  of  cyanide 
as    K''\     is    to    be    deprecated,    but 

ml\    convenient    and   common.     There 
is  ne\  er,  t  herefore,  anj  real  need  to  cl 

\.ii      until  we  come  I 
the   bill        Thes  are    but 

issues.      I  In  nt    I   n  ish   I 

win  does  Mr.  White  brush  on  one  sid.  the 
tnflui  in-e  of  alkali  on  the  zinc-lead  ci  uple? 
II  abi  in  tempi  irary  accumu- 

lators, and  male  |    riment  to  deter- 

mine I  a  in  a  box  precipitate, 

.    tOO,    taken    at    a    mid-lnontli    clean-lip. 

and  then  actually  applies  thai  figure  paren- 

lj    to  two  '  'tlur  mines. 
\l  \      '  iYI  ii      expel  tments,      interrupted   and 
futile  as  thi  m,  pi  linl  to  increase  in 

zinc  in  solution,  and  its  deposition  as  insolu- 
Ided  alkali. 
M\   6i 

■  en  d  n  ith  i  isses,  w  as  un- 

doubti  ed  le,   the  laboratory  atmos- 

! iin   I  give  m\  ti: 

'  ilul  ii  'ii   ael  ii  i0  gn 

dippi  i 

Experiment   I. 

1  -J 


i  iginal 

0  oi  iginal 

fter    .. 

Fter    ... 


0*092  0*092  0*092 

0*0067  0*0173  0037 

0*030  0*088  0*052 

Nil  tr.  0003 


0*08        0112        0*11 

Tiifi irt unately  no  record  \\  a 
!•  it  al  e\  anide  in  ...  Jin :  ii  after  act  ii  m. 

Further  experiments  gave  interesting  re- 
sults, being  carried  oul  in  the  open  and  under 
nditions. 
kin  \  gm.  of  zinc  dipped  in  '_''■"'     I 
d  till 

lillliediateK    w  ith  600  I 
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Original 
KCy        ( !a<  > 
(l-l       0-0045 

o-i 

0-009 

o-i 

0-018 

01 

0-030 

solution,  carrying  progressive  proportions  i  I 
alkalinity.     Forty-eight   Lours  contact. 
Experiment   11. 

After 
KCy  Total  KCy     CaO  Zn 

0-046  0-1  0-008  0-032 
0-048  0-]  0-007  0-029 
0-052  0-1  0-011  0-029 
0-054  0-1  0-022  0-040 
These  tests  were  conducted  in  lib.  jam- 
jar-; with  screw  ei  ivers,  but  these  were  simply 
laid  on  and  not  screwed.  The  tests  point  to 
Che  cyanide  and  lime,  both  interacting  in  the 
dissolution  of  zinc.  The  zinc  determination 
in  this  ease  were  held  over  for  a  week,  and  a 
noticeable  precipitate  occurred  in  all  cases, 
but  especially  in  Nos.  2  and  4.  The  precipi- 
tate consisted  of  zinc  cyanide,  but  whether  in 
combination  as  a  double  cyanide  was  not  de- 
termined. I  do  nut  consider  that  the  esti- 
mated zinc  is  a  true  measure  of  what  was  dis- 
d  out  and  afterwards  precipitated  <>n 
the  couple  and  in  the  solution.  Closer  in- 
vestigation than  T  was  aide  to  give  is  neces- 
sary. 

This  experiment  further  seems  to  confirm 
Mr.  Leslie  in  that  ci  ivered  vessels,  even  when 
imperfectly  closed,  do  not  permit  loss  of 
cyanide. 

To  carry  the  matter  further,  working  si  lu- 
tions  were  used  strengthened  with  pure  caus- 
tic lime.     The  original  values  being: 
Experiment  ITT. 

KCv  Total  KCy     CaO  Zn 

Strong    box     0-03  i  ?*)  <»■«>'.»       0-007       0-027 
slime  box  ...     0-02       0-02       0-009       0-006 
When  strengthened  with  CaO. 
1  ii  ;  ire  Treatment. 

1.  Strong    box  0-04  0"026 

2.  Strong    box  0-066      —  0-042 

3.  slime  box  .  0-02  0-028 

4.  Slim.,  box   .  0-02  0-046 

After  Treatment  as  in  previous  Experiments. 
1  0-028      0-07       0-010       0-031 

■2  0038      0-07       0-013       0-040 

:;  0-012      0"02       0-010       0-011 

1.  0-014      0-02       0-024       0"018 

These  tests  w'ere  carried  out  in  tall  battery 
cells  covered  with  clock  glasses  but  with  a 
large  air  surface  ah  ■  ■■,  e  th<    -  lution. 

To    carry    on    the    soluti  us    were    imme- 
diately transfern  d  to  the  zinc  in  (he  jam  jars 
perimeni  2.  Nos    2  and   I  being  raised  in 
the  alkalinity  0-01    .      tftei  60  h  urs. 

1.  2.  3  4. 

Zinc    0-027       0-032       0-010       0-017 

It  was  unfortunate  that  owing  to  a  0    d  ol 

•  ther  work  these  experiments  wen-  interrupt- 

d.  and  that  values  could  ni  I   bi    further  in- 

1 ,  .   ,   ■■       soi  ■  ml  point. 


vestigated.  It  might  seem  that  these  last 
results  show  no  action,  hut  there  was  un- 
doubted deposition  of  zinc  compounds  on  the 
couple  and  separation  of  the  same  in  Xos. 
2  and  4  solutions. 

1  lay  no  great  stress  mi  these  experiments 
excepl  to  comment  on  the  inadequacy  of  the 
t.sts  made  on  behalf  of  the  Chamber  of 
Mines,  in  so  far  as,  rightly  or  wrongly,  the  in- 
fluence of  alkali  as  lime  plus  cyanide  on  the 
solution  nf  zinc  has  not  apparently  been  in- 
vestigated. Where  zinc  is  standing  at  Is.  3d. 
a  Hi.  surely  ail  investigation  of  tins  nature 
should  have  reckoned  in  this  factor.  Tt  is 
idle  tn  say  that  our  consumption  of  zinc  is 
0'31b.  per  ton,  but  what  factors  enter  into 
tliis  computation  '.'  Can  Mr.  White  say  how 
much  zinc  is  due  to  clean-up  emergencies 
and  how  much  to  his  unnecessary  lime'.'  T 
say  unnecessary,  because  I  do  not  believe 
that  the  saving  in  cyanide  effected  by  the 
superlative  use  of  lime  is  in  any  wa\  com- 
mensurate to  the  fouling  of  solutions,  coat- 
ing nf  pipes  and  dissolving  of  zinc  arising 
therefrom.  The  more  zinc  there  is  in  solu- 
tion the  more  trouble  there  is  likely  to  he  if 
the  alkalinity  goes  down  from  causes  unspe- 
cified. In  fact,  I  may  conclude  my  remarks 
1>\  saying  that  a  very  much  closer  study  of 
the  interactions  of  lime,  cyanide,  zinc  and 
atmospheric  influences  is  required  before  we 
come  tn  any  real  estimate.  A  copper-zinc 
couple  will  reduce  the  nitrates  and  nitrites  in 
water  to  ammonia  even  ill  the  cold.  Add 
an  electrolyte  like  KCv  and  couple  it  tn  an 
alkali  like  calcium  hydrate  in  solution,  and 
is  it  possible  at  this  early  stage  tn  sa\  that 
a  surplus  nf  the  latter  dues  not  involve  greater 
destruction  and  subsequent  loss  nf  zinc '.'  I 
fully  appreciate  the  value  of  Mr.  Meikle- 
john's  paintaking  work,  hut  regret  that  it 
hi-  foil  iwed  tic  one  channel.  1  do  uoi 
exact  h  know,  hut  it  may  he  possible  that 
the  conclusions  drawn  are  like  those  of  the 
dog  in  the  fahle.  who  dropped  tie-  b  tn  for 
its  shadow. 

Referring  to  Mr.  Leslie's  paper,  I  am  sorry 
That  I  have  been  unable  tn  experiment  on 
his  lines.  He  certainly  makes  out  a  strong 
i  ase  |.  r  the  closed  system.  \s  one  of  the 
editors  of  the  Journal,  however,  1  may  re- 
mark on  the  unnecessary  duplication  of  the 
t  irmula  for  the  bydrolvsis  of  cyanid  i,  and 
also  for  six  nils  in  table  6,  which  have  no 
mce,  Under  column  1.  second  line. 
tesl  nil  less  ImV  seems  correct,  hut  3rd  and 
ttli  line  tesl  oil,  less  nil.  expresses  d  thing. 
The  same  uecurs  on  line  4  nf  column  2. 

The  meeting  then  terminated. 
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Obituary  Notice. 

DON    MI'.  I   II.    rORRKNTB, 

Don  Miguel  Torrente  was  born  i  m 
March,   L862,   at    Madrid,   Spain.       After  a 
liberal  educal  ion  in  the  1  oi  Spain, 

France  and  Germany  he  returned  to  his 
native  country,  where  he  s|  i  q1  a  couple  of 
years  ai  office  work.  Ee  thi  n  came  to  this 
countrj  ,  arriving  at  Capet  wn  in  September, 
1881 .  From  I  iapefo  w  n  '<  -  proceeded  to  Dela- 
goa  l'o\  ami  Lydenburg,  where  he  mai 
tli,-  S|n'i/ki  .p  1  ,<.<!. 'til. ai  :■  i  1..M  • '<>.  fur  a  time 
\\  hi  n  gold  was  discovered  on  the  Rand  he 
came  to  Jobanm  :  urned  to  Lyden- 

burg after  a  fev,  months.  In  1888  I 
turned  to  Europe  and  n  ami  d  the  si  i 
Mining  and  inorganic  ( !hemistr\ .  <  >n  his 
return  to  South  Africa  in  1889  he  was  engaged 
in  prospecting,  diamond  drilling  and  mining 
in  different  parts  of  the  Transvaal  and  Free 
State  Mm  il  1892,  «  hen  a  sei  ious  illness  laid 
him  aside  for  a  year      In  1893  be  retuu  - 

,      and   bi  ciated    with 

Mr  <  'harles  Butters,  of  the  Rand  Central 
Ore     Ri  dui  tion     '  When    the    Siemens 

I l.-il-l  ,  proci  -  was  introduced  he  became 
cyanide  manager  al  the  Worcester  G.M  C 
plant .  and  lefl  there  in  1895  to  take  h  similar 
position  at  the  Ma\  Consolidated  G.M  <  lo.'s 
nevi  cyanide  works.  In  1897  he  became 
inspect^  r  for  the  <  rold  Patents  Co.,  the 
owners  of  the  Siemens  FTalske  patents.  Tn 
1898  he  lefl  the  Rand  and  proceeded  to 
Siberia  on  some  special  work.  On  his  return 
and  following  the  resignation  of  Mr.  \.  <ron 
Gernet,  he  became  manager  of  the  Rand 
Ci  m  ral  i  Ire  Reduction  Co.,  which  pi  isit  ii  n 
he  held  uni  il  i  he  liquids!  ion  of  that  com] 
in  1904.     ]  iged  in  Dri- 

\  at ,   ci  m  mil  ing  work,  and  "  i   I  ime 

associated  with  Mr  Uexnnder  Beymann.  Tn 
1910  he  was  appointed  Consulting  Metallur- 
gist in  the  i  reneral  M ining  and  Fii 

ii  .ii.  In   w  hi  'in  Ii-    '.'  as  emnli  ■'  ed  a1  the 

tn i    iii     death  on   the    lTtlt   November, 

1915  For  his  countrj .  Spain,  he  acted 
for    son  :         1 1    i 

Miguel  I"  came  an  \  ciati  of  i lie 
Society  in  1897,  transferring  to  member- 
ship in  1902  and  was  a  member  of  Council 
during  the  years  1904  T.  and  also  at  the  timr* 
"l  his  death,  The  funeral  at  Brixton  was 
\,t\  largeh  attended,  the  President,  Secre- 
tary, and  a  number  of  members  being  pre- 
sent. His  death  is  deeph  regretted  by  all 
who  knew  him,  and  the  S  ,ri,-t\  tenders  its 
sincere  s\  mpal  li\  to  his  imih  . 


Notices  and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Iii  r,  >i:  i  oi  mi  Research  Committee  ••>  rat, 
[nstth  n  oi  >  hemisthy.  "The  Glass  Elesearch 
i  ommittee  was  appointed  in  October  last  t,,  con- 
duct investigations  with  a  view  to  arriving  at 
suitable  formulas  to  be  freely  available  to  manu- 
facturers willing  tu  assist  in  maintaining  the  con- 
tinued  Bupplj   of  Laboratory  glassware.       The  com- 

mittei sisted   oi    Prof.    R.  Meldola    (then    Presi 

a  the  Institute),  Mr.  It.  Blount^  Mi  0 
Hehner,  Prof.  11.  Jackson,  Mr.  W.  C.  Hancock, 
and    Mr    .T.     R.    Merton. 

The  chief  aims  of  the  research  have  tx 

firoduce   woi  for   all    glasses   used    in 

aboratory  work,  and  (ii.)  to  ascertain  the  In- 
fluence of  various  ingredients  on  the  physical  .'11111 
chemical  properties  01  glasses  rhe  work  was  ex- 
tended tn  include  glass  for  miners'  lamp  gls 
at  the  suggestion  of  the  Home  Office;  and  also  glass 
for  ampoules,  n>  meet  the  needs  of  wholesale 
pharmaceutical  chemists  engaged  in  the  production 
,it  Army  Medical  requirements.  The  committee  have 
also  examined  and  reported  on  samples  of  British  and 
French  laboratory  glassware,  produced  since  the 
beginning  of  the  war,  .1  number  of  the  specimens 
being  made  from  formulas  similar  to,  and  in  some 
almost    identical    with,    those    recommended 

1,\    the   c mitt, 'i\     Mixtures   prepared    in   accord 

■  all    the   analytical    result  Jwaj  - 

satisfactory;  but   the  analyses  were  helpful  in 
synthetic  experiments. 

I  p    to    the    present    time,    the    Research    Com 
mittee    t-ave    reported    eleven    formulas   for    . 
for  various  purposes  based  on  the  results  of  abonl 
inn  experimental  melts  on  a  scale  large  enough  foi 
drawing   rods  and  blowing  small   vessels.     No  foi 
inula     has     been     issued     without     submitting     thi 
mens    made    to    rigorous    tests    to   prove    their 
suitability  for  tl"'  purposes  for  which  they  are  in- 
tended.      The    question    of    workable    temperatures 
has  been  carefully  considered  and,  so  far  as  it  r* 
possible  to  judge,  the  melts  on  a  small  scale  indi- 
cate that   even   better  results  will  be  obtained  on 
the   industrial  scale      Tins   view   has  been   justified 
l,\    the    Bamplea   alreadj    received    from    manufac- 
turers »li"  nave  tried  son t   the  formulas. 

Special    attention    lias    been    paid   to    I 
1  ii.ii-   ■ 

the  action  ol   glass  mixtures  on  clay  crucibles  dur- 
ing fusion,  and  it  lias  been  Bhown  by  careful  it 

melts   in 

«  nil  Ii   1  hi    influe t    1  he   ingredients  of   the  1  ru 

cibles  is  \,ay   slight   and  practically 

The    following    formulas   li.i\ ••   bee mi icat 

ed    to   a    number   of    manufacturers    who  have   ex- 
rest    in    the   progress   "f   the    tn 
ind    i"   scientific   workers   who  are   con- 
limilai  expei 
■>,,u     Glasstt,     suitable     for    ordinary     chemical 
laboratory    ware 

Sand,      67  0      parts  :      radium      1  arbonate 
\     ■  0  Ii  nun   carbonate,    1 1'6  ;   alumina 

\  1  1 1  v.   1,  ;,       \       ■  «  Iii,  Ii   does  not   give  »i> 

readily    t,,    water,   works    well    in    the    blow- 
pipe and   does  not   devitrifj    readily. 
(2)    Sand,    67.0    parts;    sodium    carbonate, 
im     carbonate,     9.6;     calcium     fluoride, 
alumina,   B  3  .   boi  i<    anhydride  (B,0  |,   2  0.      \   soft 
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glass  of  higher  quality.  Does  uol  give  up  dkali 
under  severe  tests.  A  "kindly  working"  glass  before 
1  V    blow  pi  io,   and    \  erj    diifii  all    t'i  devii  i  ifv 

I  Resistant  Glass  suitable  foi  pharmaceutical 
purposes,   ampoules,    etc.  : — 

(ii|  Sand,  iw'd  parts;  alumina,  lO'O;  calcium 
carbonate,  12"5  :  magnesia,  0'5 ;  potassium  nitrate, 
10;  sodium  carbonate,  170:  boric  anhydride,  SO. 
This  glass  is  intermediate  in  hardness  between 
soft  glass  and  combustion  tubing,  is  highly  re- 
sistant to  chemical  action,  withstands  changes  of 
temperature  well,  and  should  lie  a  very  suitable 
glass  for  high  class  beakers,  flasks,  etc. 

Glasses    for    Combustion    Tubing: — 

(1)  Sand,  lis  l'  parts:  alumina,  li ".'  :  barium  car- 
bonate, 8'8;  calcium  carbonate,  l.'i'O;  potassium 
nitrate,  1"!:  sodium  carbonate,  5'5 ;  boric  anhy- 
dride. 5'5  :  calcium  fluoride,  I'll.  This  glass  re- 
sembles Jena  combustion  tubing  very  closely  in- 
deed. It  has  practically  the  same  fusing  point. 
It  fuses  on  to  Jena  glass  perfectly,  and  is  indis- 
tinguishable from  it  before  the  blowpipe  and  in 
its  behaviour  on  prolonged  heating  below  its  fus- 
ing point.  The  presence  of  the  small  quantity  of 
calcium  fluoride  facilitates  the  incorporation  of 
tin-  ingredients.  The  sodium  carbonate  can  be 
reduced  to  134  parts  provided  7*93  parts  of  anhy- 
drous borax  be  used  in  the  place  of  boric  anhy- 
dride. 

(5)  Sand,  68'2  pails;  alumina,  6°2 ;  barium  car- 
bonate, ss;  calcium  carbonate,  11'.':  potassium 
nitrate,  \"i  :  sodium  carbonate,  5'5  ;  boric  anhy- 
dride, ,Y.j.  This  glass  is  practically  of  the  same 
composition  as  (4).  It  is  not  so  easy  to  make  or 
to  work,  but  it  does  not  become  so  opaque  as  Jena 
combustion  tubing  on  prolonged  heating.  As  in 
No.  (I).  the  proportions  given  for  sodium  carbon- 
ate and  anhydrous  borax  can  be  substituted  for  the 
figures  for  sodium  carbonate  and  boric  anhydride. 

Miners'    Lamp    Glasses: — 

Sand,  65"0  parts;  alumina,  10:  calcium  car 
bonate,  0'6 ;  arsenious  oxide,  2;0;  antimony  oxide. 
I'll;  potassium  nitrate,  3'0 ;  sodium  carbonate,  140  : 
boric  anhydride,  24  0.  A  colourless  and  fusible  glass 
withstanding  rapid  changes  of  temperature  excep- 
tionally well. 

(7)  Sand,    150   parts  :   alumina,    10  :   calcium    car- 

1 ate,    0"6 ;   arsenious  oxide,   '20  ;   antimony   oxide, 

I'll;  potassium  nitrate.  3'0  ;  anhydrous  borax,  26'68  : 
boric  anhydride,  5'5.  The  sane-  glass  as  (6)  hut 
the  ingredients  have  been  varied  to  avoid  the  use 
of  so  much  boric  anhydride,  which  is  at  present 
apparently    difficult     to    obtain    on    a    commercial 

scale. 

//<  sistana    Glass  ; — 

(8)  Sand,  65'0  parts:  alumina,  2'5 ;  magnesia, 
"en:  zinc  oxide,  vii  :  sodium  carbonate,  10'2;  anhy- 
drous borax,  13'0.  A  glass  almost  identical  in  its 
general  behaviour  with  Jena  resistance  glass: 
withstands  changes  of  temperature  well,  but.  like 
Jena,  is  not  suitable  for  working  before  the  blow- 
pipe. Ii  darkens  and  tends  to  devitrify;  opera- 
tions -such,  for  iristaucr  ,as  sealing  side  tubes  into 
Mil..-  are  difficult,  if  permanent  and  neat  joints 
are   required. 

Formula  No.  3  recommended  for  pharmaceutical 
purposes,  ampoules,  etc.,  may  lie  substituted  for 
the  resistance  glass  with  advantage,  as  the  ampoule 

glass    lends    itself   very    well    to   blowpipe    work,    and 
is  also  especially   resistant   chemically. 
I//,  rnatir  i     foi    Combustion    Tubing  : 

(9)  Sand,  72  o  parts;  alumina,  lO'O ;  calcium  car- 
bonate     llli;     magnesia.     U'5  ;     potajssium     nitrate. 


30 ;  sodium  carbonate.  11'2  :  borax  anhydrous.  7  2. 
This  glass  is  capable  of  withstanding  high  tem- 
peratures and  rapid  changes  of  temperature;  works 
well  before  the  blowpipe  ami  is  free  from  the  chief 
defect  of  Jena  glass,  namely,  the  readiness  with 
which  it  becomes  cloudy  and  finally  quite  opaque 
after   prolonged   use. 

By  slight  modifications  of  this  formula,  almost 
any   d<  gnc  of  hardness  can  be  obtained. 

In  formulas  (8)  and  (9)  substances  such  as  mag 
nesia  and  /in.-  oxide  can  lie  added  in  the  form  of 
carbonates  if  the  actual  percentages  ol  MgO  and 
ZnO  respectively  present  in  the  carbonates  are 
known. 

Soft  Soda-Glasses  suitable  for  tubing  and  for 
\   '  : j     bulbs  : — 

(lli|  Sand.  i'i.S'Ii  ;  alumina.  Id:  calcium  carbon- 
ate, 12', s  :  potassium  nitrate,  1  I  'a  :  sodium  carbon- 
ale,     26  0  :    and 

111)  Sand,  lio'O  :  alumina,  I'd:  calcium  carbonate, 
12  N:  potassium  carbonate,  100  :  sodium  carbonate, 
26  n  These  glasses  do  not  lose  their  easy-working 
qualities  after  repeated  heating  and  blowing,  and 
are  plastic  over  a  long  range  of  temperature.  They 
require  a  temperature  of  at  least  linn  to  1500°  ( '. 
for  complete  incorporation  of  the  ingredients  in 
order  to  obtain  that  homogeneity  which  is  neces- 
sary for  resistance  to  rapid  changes  of  temperature 
and  ease  of  working  before  the  blowpipe.  No. 
I  111),  containing  potassium  nitrate,  is  considered 
the  better  of  the  two,  and  is  more  easily  incor- 
porated. 

The  committee  is  of  the  opinion  that  there  is 
now  information  available  for  the  manufacture  of 
all  tli"  important  glasses  used  in  the  laboratory 
and  for  industrial  purposes,  which  have  hitherto 
been  mainly  obtained  from  abroad." — Journ  Soc. 
Chun.    l„d..    April   30,   1915.   p.    424.  —  (.1.    A.    \\    j 

Contributions  to  Water  Analysis. — "  In  test- 
ing for  hypochlorite  in  potable  waters  sterilized 
by  means  of  bleaching  powder,  two  drops  of 
methyl  orange  (1  :  5000)  followed  by  2  cc.  to  3  cc. 
of  10%  hydrochloric  acid  are  added  to  250  cc.  of 
the  water  :  hypochlorite  effects  decolorization  in  a 
few  seconds.  Ozone  acts  similarly.  The  test  is 
sensitive  to  O'l  mgm.  of  active  chlorine  per  litre  ; 
methyl  red  is  20  times  as  sensitive  as  methyl 
orange.  In' presence  of  manganese  the  water  must 
be  cleared  with  alum  (O'l  gm.  per  litre)  before 
applying  the  test.  Active  chlorine  is  estimated  by 
adding  0'2  gm.  of  very  pure  potassium  iodide,  1 
cc.  of  starch  solution,  and  2  cc.  to  3  cc.  of  25% 
phosphoric  acid  to  100  cc.  of  the  water  and  titrat- 
ing the  liberated  iodine  with  .V/200  sodium  thio- 
sulphate  :  nitrite  is  destroyed  by  bleaching  pow- 
der, and  ferric  iron  does  not  liberate  iodine  in 
presence  of  phosphoric  acid.  Traces  of  mangan- 
ese  as  small  as  01  mgm.  per  litre  may  be  detected 
by  adding  I  drop  of  methyl  orange  to  each  of  two 
portions  (250  CC.)  of  the  water;  I  ee.  to  2  CC,  of 
lo ",,  sodium  hydroxide  is  added  to  the  first  por- 
tion, and  after  a  few  minutes  both  portions  are 
acidified  with  5  cc.  of  10%  hydrochloric  acid  :  in 
presence  of  manganese  the  first  portion  is  decolor- 
ized within  2  minutes.  The  reaction  cannot  be 
applied  in  presence  of  hydrogen  sulphide;  nitrite' 
renders  it  less  sensitive;  but  it  is  unaffected  by 
iron.  Phosphoric  acid  is  precipitated  as  ferric 
phosphate  by  wanning  the  water  (1000  oq  in 
some  cases  5000  eel  on  the  water  Lath  for  an  hour 
with  1  cc.  of  10%  ferric  chloride  solution  and  2 
ee.   of   IQ%   alum  solution.     The   flocculent   precipi 
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collected  on  a  moistened  wad,  and  the  flask 
and    filter    are    washed    three    or    four    times    with 

wai  m    30        nil  i  ic    a<  id    in    quanl  itii  b    of    1"    cc., 

dissolved. 
i  he  addition  of  a  drop  of   hydro 
the  filtrate   is  evaporated   to  dryness  on  tne   water 
bath,  the  residue  dissolved   in  distilled    watei 

drops   ..I    nitrii 
solution   filtered,   evaporated   to  5  ci   .   and   tri 
with  .".  cc.   of  molybdic  ;••  i<l   reagent    (prepared  by 
adding    500   1 1     ol    20       nitrii    a.  id    to    a    filtered 
solution     of     25     gm      ol  ammonium 

molybdate  in  100  cc.  of  distilled  water  and  100  cc 
,i    |0      ammoni  i  and  allowii  »  to  stand  for  bi 

Even    0'0S    mgm     ol    phosphorii    acid    pro 

dui  •     .i   prei  ipitate  i       Vfter  stan.t 

ing   overnight    the    pi  i  i  olla  ted    upon    a 

wad,    washed    « itfa    10   1 1     to   20   1 1  ,    of    the 
reagent,  and  dissolved  in  the  least   possible  amount 
ol    ammonia.      The  th    the 

distilled  100)    cc     and 

i  ,     .,i    the    molybdic   ai  id 

;  inn  cc.  of  distilled  water  con 

l    in   a    similar   beaker   are   added    I    drop   of 

.linn ia     followed      bj      a     standard      potassium 

i  Inornate  .solution   nniil  the  tint   is  matched.     This 

n    mu  I     be    ■ mplished    rapidly.      Twice 

imbei    "i    cc.'s   of    potassi ihromati 

i  [0n    required    give«   I  be   numbei    of   mgm     oi    PsO 

per   litre   of   tl riginal    water.     The   gravin 

in.. tli.nl    yields    high    results    for   quantities   of    less 
than  5  mgm     P,0    per  lit  re,  ow  ing  to  the  presej 
.,f  hi. >K  Kill,    acid   in  the  magnesium  pyrophosphate. 
Of    M\    samples   of    potable    water    examine. I.    one 
gave    n  02    mem  .    I  m.,    and    one 

ii  it     mgm.     of     P  <>      per     litre."-   I..     \V. 
Winkler.     /.     angew.    Chem.,    1915,    ?«,    22 
j,, um     Soc    Chem.    ln,l.,   March   15,    1915,   p.    243. 
I      i     W.) 

Ai  in    Siphon  l ■<  terns    of    ai  id-siphons 

constructed   entirely   of   metal    (lead   or  aluminium) 
ai.-  illustrated.     Both  are  started   by  pouring  some 

of  the  acid  into  the  ft 1  at   the  top.     In   I 

ii,,    vertical    charging    tube,    B  i    bore 

m   propei    and   is  benl   at   an  an 
the  bott terminating   in  b  hole.  S.  constricted  to 


r&£\7      *v»$SJ 


7 


H 


H 


<J 


the   size   of   the   siphon   lube,    II  Winn    liquid    is 

pome, I   quirkl)    into  the   tunnel,  a   larger  quantity 

passes   down   the   tube,    I-',   than  can    flow    through 

the   hole,   S,   and   the   i  in   the  tnbr,   H, 


starting  the  siphon.  A  glass  ball  maj  be  placed 
in  the  short  branch  t..  act  as  a  check-valve  in  the 

S,   during  starting,   falling  back   again   when 

the    siphon    starts      Fig.    2    shows    a    pattern    con 

i    nitric  acid,  w  ith  a  tap, 

h,    for    intermittent    use   without    recharging." — W. 

i      Chi  m.  /■  it  .    1IU">.   39,    122.     Journ 
Chem.  hul..  March  31,   1915,  p.  278        I     \    W.) 

In  ii.  in .\    ..i     Bromide    in    thi     Presenci    .■> 

ThiOCYANATES,  ETC.  "  Thi...  vanates.  .  vanities  and 
ferrocyanides  interfere  with  the  test  for  bromide 
even    when    excess   of    chlorine-water    is   empli 

neutral  or  slightly  acid   (with  sulphuric  acid) 

solution   | taining,  e.g.,  500  mgm.   of  any  one  of 

thi  above  radicals)  is  heated  just  to  boiling  with 
saturated    sulphur    dioxide    boIuI  aud 

treated    while   hot    with   2  V   copper  sulphate 
tion,   which   is  run  in  until  the  supernatant   liquid 
heroines    hlue.       A    greenish    liquid    in    the    presence 
of    thiocyanate    indicates    insufficient     addition    of 
sulphur    dioxide.  The    hot    filtered    solution    and 

washings  are  concentrated   t,.  .'.  cc.    to   in  cc.    in  a 
i    Mask,    washed    into   a    test-tube,    and    shaken 
with   1   cc.   of  3-.V  sulphuric  arid  and   1   cc   of   1",'. 

potassium    permanganate;   0'5   o     of   carl bisul 

phide  is  then  added  and  the  mixture  again  shaken  : 
a  yello«  colour  in  the  carbon  bisulphide  layer  indi- 
cates presence  of  bromide  Quantities  of  2  mgm 
of  In, •nun.-  were  thus  detected  in  the  presence  of 
500  mgm.  of  the  pure  ,,r  mixed  interfering  radicals. 
The  range  oi  the  above  interference  was  estimated 
for  each  radical."  I..  J.  Curtman  wd  a.  t:. 
Wikopf.  J .  Itoi  r.  Chem  Soc  .  191  i, 
iOl.—Joum.  Soc.  Chem.  hid.,  March  31,  1915,  p. 
279      (J     A.   W.) 

l.'i on     iii  I  Some 

simple    prospectors'     reduction    tests    for    tut 
n  id    are   desct  ibed    bj    G      I  l«.   Journ. 

S'ci.j  December,  1914,  p  537)  from  which  two  are 
Belei  ted. 

Place    th.'    powdered    substance    on    a    piece    of 
aluminium    plate   or   foil;   moisten    with   a   di 
two  ol  sn  add  a  drop  or  two  of  ■ 

trated    hydrochloric    acid.      A    hlue    colour,    which 
develops  even  in  the  presence  of  oxidizer  and  I 
oxide.  Bhows  tungsten. 

Another      test       is;       Place       water      ill       si 
globules      in.il      spiead      out)      on      aluminium      foil  j 
sprinkle  a  little  of  thi  li  red   material   on 

i  hem,    and    add    a    little    hydrochloi  ii     u  id    to    the 

globules       A    l.ln lour,    developed    in    the    pres 

ence    ol     insoluble    carbonaceous    material, 

oxide,     leniatite.     lead     oxides,     sulphur,     ran- earth 

oxid.-s  or  calcium  fluoride,  Bhows  tungsten."  >'i 
Torossia]  i      and     Mining     Journal, 

March  17.     ((G.  H.  8 

III  II.   HON      ni       SlMLI        QUANTITIES      "I        HYDRO 

h\i.     \.  in      "The    Prussian-blue   method    is   ra 

on nded.    the    authors    having    determined    the 

diade   as 

well  as  densitj  from  a  given  quantity  of 

I  The   distillate   containing   tne 

hydrocyanic  acid  is  rendered  slightly  alkaline 
with  s,. .I,,,,,,  hydroxide  and  evaporated  under  re- 
duced   pressure  and   below   70c    C,    t..  a   volume  of 

I  cc.  ;  0'2  let s  sulphate  solution  ami 

ii  ii  i    gm     ..f    potassium    fluoride    are    then    added, 

and    the   an    is   exhausted    from   the    llask 

minutes,  the  mixture  is  acidified  with  30  .  nit.  i. 
acid,    and    the    hlue    coloration    obtained    compared 
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with  a  suspension  of  Prussian  blue  made  from  a 
knov  weight  of  potassium  cyanide.  The  use  of 
nitric  acid  or  sulphuric  acid  is  preferable  to  that 
of  hydrochloric  acid  for  acidifying  the  mixture, 
and  the  presence  of  potassium  fluoride  has  a  re- 
markably favourable  effect  on  the  formation  and 
colour  of  the  Prussian-blue.  It  is  not  necessary 
to  add  a  ferric  salt,  and  any  considerable  forma- 
tion of  ferric  salts  should  be  avoided." — A. 
VlEHOEVER  and  ('.  0.  Johns. — /.  Amrr.  Chrm. 
Soc,  1915,  S7,  601— 607.—  Journ.  Soc.  Ohem.  Intl., 
April   15,   101J.  p.  351.     (J.  A.   W.) 

METALLURGY. 

I  Iontinuous  Decantation. — Increasing  popularity 
of  continuous  decantation,  with  counter-current 
circulation  of  the  cyanide  solution,  as  applied  to 
the  treatment  of  slime,  is  evidenced  by  the  manner 
in  which  it  is  being  solved  and  adopted  by  Black 
Hills  operators.  Following  the  example  of  the 
New  Reliance,  the  first  plant  in  the  district  to  be 
equipped  for  this  work,  the  newly  constructed 
Black  Moon  mill  of  the  Mogul  Company  was  con 
structed  on  similar  lines.  Now  comes  the  Golden 
f!eward.  where,  after  considerable  testing,  the 
process  is  to  be  applied,  and  the  Moore  filter  dis- 
pensed with.  In  preparation  for  the  new  process 
there  have  been  installed  in  this  mill  a  24  by  16 
ft.  tank,  with  Dorr  thickeners:  a  24  by  16-ft.  tank 
with  Dnir  agitator,  and  a  similar  sized  tank  equip- 
ped with  a  pipe  agitator  made  on  the  premises. 
Tanks  for  the  slime  department  as  now  arranged 
consist  of  four  20  by  16-ft.,  equipped  with  Dorr 
thickeners  (two  of  these  are  steel,  recently  installed 
to  replace  wooden  tanks),  the  two  agitators  as 
above,  the  Trent  tank  and  the  large  thickener. 
As  the  slime  at  this  plant  amounts  to  less  than  100 
and  over  75  tons  daily,  it  is  calculated  that  the 
equipment  will  be  ample  to  fill  the  requirements. 
To  handle  the  slime  between  the  various  tanks, 
diaphragm  pumps  are  used,  and  in  order  to  over- 
come the  excessive  wear  on  the  driving  gear,  an 
objection  to  the  pumns  as  delivered  by  the  manu- 
facturers, at  this  mill  a  new  scheme  of  transfer- 
ring the  energy  has  been  adopted.  A  frame  of 
i  by  -i  in.  angle  iron  is  fastened  to  a  small  plat 
form,  at  one  end  of  which  is  the  pump  and  at  the 
opposite  end.  5  ft.  distant,  is  the  drive  shaft  to 
which  a  pulley  is  attached.  An  eccentric  on  this 
shift  is  connected  by  a  rod  to  a  walking  beam, 
which  in  turn  drives  the  pump.  It  makes  a 
smooth  running  rig.  does  away  with  the  gears  and 
pinions  often  used,  and  appears  admirably  suited 
to  the  purpose." — J.  Simmons.-  Minim/  and  fcien 
tific  Press,  April  10,  191.").  p.  575.   (<V  H.   S.) 

Settling  of  Slime. — "  The  accompanying  dia- 
grams record  determinations  of  the  specific  gravity 
of  pulp  in  clarifying  or  thickening  vats  under 
certain  definite  conditions  of  operation.  Whatever 
interest  they  may  possess  lies  in  the   fact  that  few 

determinations   of    this    nature    have    been    i 'ded, 

rather  than  in  any  unusual  or  unexpected  condi- 
tions   developed    by    the    determinations    themselves. 

Two  types  of  vats  arc  illustrated  :  One  a  simple 
hopper-bottomed  type,  automatic  in  action  and 
discharge:  the  other  a  double-decked  arrangement 
of  a  shallow  Dorr  thickener,  mechanically  dis- 
charged, superimposed  noon  a  vat  of  the  first 
iich  is  necessarily  modified  as  to  the 
method  of   introducing  the   feed  of  pulp. 

The  samples  were  taken  partly  through  a  tube, 
4  in.   in  diameter,  the  lower  end  attached  to  a  rod 


to  insure  againsl  lateral  deflection,  inserted  over 
the  run   of  the   vat   and   operated   as  .i   siphon  :   and 

for  greater  depths  and  particularly  for  determina- 
tions in  the  lower  member  of  the  double-decked 
vat,  through  a  f  in.  pipe,  equipped  with  the  neces- 
sary   fittings    and    connected    with    a    small    bicvele 
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I 

■.,,-   reai  lied 

The  slime  mi  fruni  Ihe  crush 

ing  ■  if  oxidized  tained  much   iron  oxide 

settling.      Water    was 

lending  Liquid,  and  there  had   been  no  lime 

nr   othei    alkali    added.      Moreover,    the    work    was 

ing  the  winter  and  I  ire  of  the 

water  was  low. 

Too  mi  ii   i  i  the  fact 

thai     conditions    of    ti  j! 
parallel.        Although   Test   3   illusti 
synchronous   conditions    in    the    two 
it   Bhould  be  remembered  thai   neither  compartment 
land    more    particularly     the    lowei 
operated    with    the    upper    line   of    solids    in    exact 
equilibrium,   bul  lustrated    in   the   two 

on    the    single    \at.    either 
a\  ei  loa.l.  .1  I    •_')   with 

water  line  either  rising  or  falling 
sequence."     A     I    Cla  ring  and  Mining 

Journal,   Feb.   27,    1915,  p.    111'.       G.  H.  B 

1  m    in    Litharge.     "  Lithai 
ed    b;     lloui    I  15    gm  i    ■.•■  ith  a 
posed   "i    ■'■  pari  ore  Bodium  and   potas- 

borax   and    15  of  pure 
sodium   chloride.     The   buttons    from 

from   ;.  kilo  ,   were  scorified 
together,    the    resulting    button    cupelled,    and    the 
remaining    platinum,    gold,    and    silver    estimated. 
Pi.     An.    and     Ag     found     in 
■  i •lit    Bampli  together   with 

the  amounts  (6)  round  in  tin'  litharge  formed  dur- 
ing tin'  Bcorificatiori  of  these  samples,  an-  shown 
in  tin-  table. 


Litharge 

from 

I 

|KT  kiln. 

An  .  mem. 

i 

(a)       (1.) 

pei 

IIL'IM. 
kilo. 

M        (1.) 

(HIT    (i  123 

0  350    n  "tin 
ill  II    <i  <>.{  t 

oo 

(1-) 

Freiber?. 
fratikfui  i 

:.     \| 

Miilheim 

I  u.-,,,    0-362 

25 :« 

I I  •22 

III  (HI 

5  988 

2-666 

2  -i  16 

1  Mi.  mi  </,.„,  /.,/.  I'll',.  .;■/.  6.—Journ. 
S'oc  I'hem  /■■/.  March  31,  mi:..  ,.  285 
J     V.  W.) 

«  ith  i  oi  ioium    i  loi  I'   \mt  Sll  \  I  a. 
nini  i  al  chal  -     ,od  mi,  Ii  metals 

as    /in,,    copper,    tin.    and    cadmium    precipitated 
gold   from   warm  dilute   i  A"    10)   aqui 
auric   chloride   as   a    dark  brown   or   black   coating. 
In  the  presence  of  an  emubjoid  solution 
stable    colloidal    solul  resulted,    which 

were    deep    blue    bj    ti  _M    brick 

i.  ,1  lo    i.-tl,  i  ted   ii    hi   In  I  he  firs!  1 1 
i  in   \  lelded   "  pu 
iiii  1 1 in    gave   a    solul  ii  n 

by   reflected   and   purple  by   transmitted   light.     In 

as    si  mi 
larly   delayed    in   the    | 

lion   ,,f   .-il ii .i      iiii    il ther    hand,    minerals   and 

',  .111,1  bismuth,  which 

prei  ii, ii ated   fold    in   i he  lusl  i    orange 

condition,   failed   to  give  colloidal   solutioi 

presence  ,,f  the  gelatin  or  silica  solution    It  is  hence 

,  thai  the  dark  brov  id  repre 

.   that   of 


loid       Analogous    results 
tained    in    precipitating   silvei  sulphate 

The  author  c 'ludes  that   transport   ,,f 

these   metals   in   the   colloidal   condition   may   occur 

in   the  process  of   primary  ore  deposit  I      S 

115,   5,   64—71.— 

i  .    Man  ii   31,    1915,   p,    286. 

I     \    W.) 

Monh  Metaj  'Monel  metal  is  a  natural  alloy 
of  approximately  67  per  cent,  nickel,  l'.s  per  cent, 
coppei  and  5  per  cent,  other  metals  .containing  no 
zinc,  tin  or  antimony.  The  alloy  is. natural  in  that 
i  he  important  Ice]  and  coppei  bear 
Il  Ion  to  each  other  in 
the  refined  metal  as  in  the  ore,  the  refin 
ng  the  undesirable  • 
The    mines    fi  om    « hit  h    thi I    are 

located     ill     Ontario,     Canada,     and     are    owi 

operated  bj  the  Canadian  Copper  Company,  a 
subsidiary  of  the  Internationa!  Nickel  Company, 
who  are   the   sole   refiners   ol    Monel   mets 

ii 1  to  the  form  ol  matte  at  the  smelter, 

and  is   then   shipped    to   the   Orford   works  of   the 

I  onal    Nickel    Company    at    Bayonne,    New 

Jersey,   where   the   process   of   refining   takes  place. 

The    refined    metal    is   then    read}    to   be   mannfac- 

the    form    of    rods,    castings, 

ire,     strip    stock,     shi  I  'anadian 

Journal,  duly   1.   1915,  p. 

Etching  Reagents  ind  Turn:  Application.— 
■■  The  principal  reagents  which  have  been  found 
suitable  for  different  metals  and  alloys 
are  the  following  Copper.  Ammonia,  ammonium 
persulphate,  bromine  (with  ammonia),  copper- 
ammonium  chloride.  Immonia,  ammon- 
ium persulphate,  copper-ammonium  chloride,  elec- 
trolytic etching,  ferric  chloride,  chromic  arid. 
nitric  acid.  Bronzes.  Ammonia,  ammonias 
phate,     ferric    chloride.       Copper-aluminiu 

\i oniuin      persulphate, 

ferric   chloride,   copper-ammonium    chloride,    nitrir 
acid.     German  silver.   Ammonium  persulphate,   fer- 
ric   chloride.        Nickel-copper   alloys,    mom 
'ir.     Electrolytic    etching.      Gold    and    rich    gold 
alloys,  platinum  and  it»  alloys.  Aqua  regia  (dilute). 
/    light    alutnii 
hydrochloric    and.     hydi 
head,    tin,    and    their    alloys    [white    metal,    etc). 
nitric  acid,  ferric  chloride,  hydro- 
Mi,    and.  silver  nitrate,      '/.mr  and 
ch    in    tine.    Sodium    hydroxide,    iodine, 
■ ;    gm     1 1  \ ' i 
a   few   drops   in   50   cc.    ol    water.     Iron  and  steel. 
*  oppei  ammonium  chloride;  copper  chloride,  hydro 
chloric    acid     In    alcohol,     iodine,    nitric 
ii  id   iii  all  ohol         0     I      II 
,  Man  h,    1915      Jo 
tnd  .   April   15,   1915,  p.  365        I.  A.  W.) 

MINING, 
i  denca    and    die 

the  Journal  of  April  17.  1915,  we  notice 
an   itrm  on   Spil  I  entil  aly   fami- 

liar with  the  methods  which  are  there  referred  to, 
and    particularly    the    one    recommended     tin'    old 

fasln I  w  :i \   ol  piece  of  noti  bed 

lethod    is 

i 

doby  work,  and  we  qu  I    it   is  the  most 

effective  method   which  has  been  in  use  until  quite 

i,-,  ently. 
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Following  out  the  principle  involved  in  this 
method,  we  have  recently  introduced  what  we  call 
"Lead   Spitter   Fuse    Lighter,'    which   consists  of  a 


v.  re 'of    powder   in    a    small    lead    tube,    which    we 

prepare  in  25-ft.   lengths  on  small  tin  S] Is  which 

lit  into  a  suitable  east  iron  holder  on  the  feeding 
nose  of  whivh  there  is  a  knife  which  is  used  to  cut 
off  the  spitter  after  the  round  of  fuses  has  been 
lighted. 

The  operator  in  using  this  lighter  simply  draws 
out  through  the  nose  12  or  15  in.  of  the  lead 
spitter  and  ignites  the  end  of  it  with  his  candle 
or  match.  It  then  burns  at  a  steady,  slow  rate  and 
throws  a  long  spit  from  the  end  which  easily  and 
quickly  ignites  toe  safety  fuse  in  wet  weather,  wet 
workings,  or  under  other  adverse  conditions." — 
Tut:  Ensign-Bickford  i  '<>.  Engineering  and  Min- 
ing  Journal,    .May    1  i.    I'M.",,    p.    874.— (G.    H.    S.) 

MISCELLANE01  S. 

Mink  Tool  Stem  Used  Oveb  Again  "An  in- 
teresting example  of  the  reclamation  and  re-use  of 
scrap  tool  steel,  and  one  which  offers  a  suggestion 
of  value  to  mine  shop  superintendents,  is  to  be 
found   in   the  experience   oi    oni     leadin      company 

The  steel  includes  four  grades.  No.  1  being 
used  for  machine  of  the  higher  speeds,  No.  "_'  for 
taps,  reamers,  etc.,  No.  -i  lor  chisels,  punches, 
rivet  sets  and  the  like,  and  No.  4  for  sheet  metal 
and   blacksmith   tools 

All  lathe  and  similar  rutting  tools  are  made  from 
bars  having  the  following  dimensions:  l£x3, 
Ux2^,    1x2,   |xl,    i  x  ^   and    |x|   in. 

As  tools  become  too  short  or  unfit  for  further 
service,  they  are  placed  in  the  scrap  bin  provided 
for  the  purpose,  corresponding  to  tic  number  on 
the  tool.  When  a  sufficient  quantity  of  scrap 
tools  has  been  accumulated,  it  is  then  sent  to  the 
smithshop,  weighed,  receipted  for  and  placed  in 
bins  in  sections  1  dulled  Grade  I.  Grade  2,  Grade 
•S,  etc..  corresponding  to  (he  grade  of  the  scrap. 
This  department  is  equipped  with  a  furnace  I  hat 
will  maintain  a  heat  of  2500°  F..  with  a  reheating 
<  handier  attached  suitable  for  annealing  purposes. 
There  is  also  a  120(1  lie  steam  hammer  for  the  work 
of  the  department.  This  work  should  be  handled 
by  an  experienced  steel  worker  :  otherwise  the  re- 
sults   will    not    be    satisfactory. 

When  a  sufficient  quantity  of  snap  of  Grade  No. 
1  has  been  accumulated,  it  is  placed  m  the  pre- 
heating chamber  of  the  furnace,  and  allowed  to 
heat     slowlv    anil     uniformly    to    a     dark     led.    about. 

1000°  F.  ;  the  steel  is  then  transferred,  at  the  con- 
venience of  the  toolsniith.  to  the  other  chamber 
and  brought  to  a  bright  red  heat.  1550°,  and 
forged  to  the  required  size.  Pieces  l^x'-i  in.  are 
forged    to   l£x2£;    lix2£   in.    to    1x2;    1x2   in.    to 


fxl;  fxl  ill.  to  £x£  and  gx|  in.  sizes.  After 
forging  and  dressing  for  service,  the  steel  is  placed 
in  the  annealing  box  and  allowed  to  cool  before 
hardening  to  relieve  the  forging  strains.  From  600 
lb  of  scrap  steel  thus  treated  there  are  usually 
500  lb.  of  serviceable  tools  delivered  to  the  tool 
room,  at  a  reclamation  cost  of  5  cts.  per  lb.  From 
tin-  service  rendered,  they  are  the  equal  of  tools 
made  from  the  original  bar  ;  hence  the  reclaimed 
value  of  the  steel  after  deducting  the  cost  of  re- 
claiming,   "j   cts.    per   lb.,   is    t.">   cts.    per  lb. 

The  following  actual  examples  are  interesting: 
Three  hundred  and  fifteen  lb.  of  Grade  Xo.  1  were 
worked  into  cutters  for  various  of  the  heaviest. 
After  these  cutters  had  served  to  the  limit,  there 
were  250  lb.  of  scrap  steel  annealed  and  redressed 
for  six  ^  in.  cutters  for  boring  bars  at  a  reclama- 
tion cost  of  .">  cts.  per  pound,  representing  a  re- 
claimed value  of  $112.50.  After  having  served  to 
the  limit  there  were  ISO  lb.  of  scrap  which  was 
redressed  and  again  used,  the  reclaimed  value  be- 
ing $81.  After  the  limit  of  boring  tools  was  reach- 
ed, there  was  on  band  150  lb.  of  pieces  |x2x2J 
in.,  which  were  sent  to  the  smithshop  and  forged 
into  lathe  tools,  ixlx"  in.  long,  with  a  reclaimed 
value  of  $56.25. 

<  baser  dies  for  li  in.  heads  on  pipe  threaders 
and  cutlers  were  from  |xl  to  |xS  in.  bars.  After 
a  number  of  re-cuttings  for  the  1^  in.  machine, 
there  was  on  hand  200  lb.  of  scrap  dies,  which 
quantity  was  annealed  and  reworked  for  the  1  in. 
machine  at  a  reclamation  cost  of  2  cts.  per  lb.,  or 
a  reclaimed  value  of  $05.  After  this  service  there 
were  on  hand  150  lb.  of  scrap  steel,  which  Were 
then  worked  into  tool  holder  bits,  of  which  there 
were  50  lb.  |x|x4  in.  at  a  reclamation  cost  of 
5  its.   pci'  lb.,  or  a  reclaimed  vlaue  of  $22.50. 

Kn mi  7sG  lb.  of  Grade  Xo.  2  steel  placed  in 
service  at  an  original  cost  of  17  cts.  per  pound, 
there  was  1A7  lb.  of  scrap  annealed  for  reworking 
at  a  reclamation  cost  of  2  cts.  per  pound,  with  a 
reclaimed  value  of  $65.55,  the  tools  consisting 
chiefly  of  taps  and  reamers:  the  taps  ranged  in  , 
size  from  4  in.  in  diameter  down.  Four-inch  taps 
were  reworked  to  the  next  smaller  size,  say  '.i$  in. 
and  so  on  down.  On  1^  in.  taps  for  flexible  stay- 
bolts  1J  in.  diameter,  the  threads  were  removed 
and  used  for  reamers  for  the  same  purpose.  In 
like  manner,  after  having  the  threads  removed, 
staybolt  taps  were  used  as  reamers  on  boiler  work 
preliminary    to    tapping    for   staybolts. 

Front  1147  lb.  of  Crade  Xo.  3  steel  put  in  set- 
vice  at  12  cts.  per  nound  there  were  reclaimed 
534  lb.  at  2  cts.  per  pound,  or  a  reclaimed  value  of 
$53  in.  consisting  of  pujjehes,  punch  dies,  rivet 
sets,  and  Hue  expander  pins.  By  the  use  of  a 
punch  post  and  nut  to  fit  the  spindle  of  a  lathe, 
all  punches  were  dressed  to  a  smaller  size  mi  ttie 
point.  All  punch  dies  of  standard  and  uniform 
dimensions  were  re-bored  and  faced  to  any  con- 
venient size  needed.  Expander  pins  were  return- 
ed to  the  next  smaller  size.  Hi  vet  sets,  due  to 
I  he  drawing  of  temper  and  losing  shape  in  cup, 
were  re  dressed  again,  hardened  and  replaced  in 
service,    with    satisfactory    results. 

Thus  it  will  be  seen  that  by  the  systematic  re- 
covery of  scrap  tool  steel,  and  following  a  plan  of 
utilizing  the  mate!  ial  for  the  smaller  sizes  and 
shapes  for  which  it  is  perfectly  applicable,  there 
is  an  opportunity  in  a  mine  repair  and  mainten- 
ance shop  to  save  a  great  deal  of  tool  steel.— Geo. 
F.  Edwards,  Minim,  mid  Engineering  World, 
July   21.    1015,   p.    148.— (H.    I{.    A.) 
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Abstracts  of  Patent  Applications. 

((•.)     iM    15.      I  ilvn    Clifton    Tainton.      Improve- 
ments   in    the    electrolytic    recover)    ol 
from    their   solutions   anil    in   apparatus    there- 
for.    17.7.15 
This  application   is  for  apparatus  foi    I 

ino  0Q(  of  the  pi ss  described  in   Patent   341    IS, 

consisting  of  electrolytic  cells  in  which  thi 

[anodes,   i  athodes,   distance   pii 
are  combined   in  the  form  ol   a  filter  press.   _   Two 
distim  t    designs    are   dea  ribed    and    shown   in   the 
draw  in 

iii     ]7i    15,     Lion    Saint     Denis    Roylam  ■       Ball 
ing   gland.     28.7.15. 

U  intended  for  use  in  agitat- 

II bject     of    the    applicant     is    t 

gland  ••nt   the   passing   solution   from 

entering  the  ball  race.  This  he  accomplishes  b> 
trapping  and  compressing  air  in  the  spar.-  occupied 
by  the   ball  n  i 

XI xample  given   refers  only  to  glands  oi   the 

i    type,   and    it    involves   a   system   of   mech- 
construction    which    deliberately     intn 
tl,,.     ,i  ment     requiring     the     protei 

which  constitutes  tl"-  subject   of  the  application. 
(C.)     186/15.       Harrj    Dalton    Rankin        Imp] 
ments    in    method    of    recovering    values    from 
;  8  15. 
Thi  :l  ''"' 

wet    method   of   treating   metallif  i     i     material    for 

its  ' 'i  tents,  and  consists  in  a  process  where 

;,,  nitrii  ai  id  oi  its  equivalent  is  employed  in  a 
suitable  closed  apparatus  for  controlling  tern] 
iniv  and  pressure  to  oxidize  the  acid-forming 
material  (such  as  Bulphur)  and  produce  acid  silts 
(sulphate)  of  the  contained  metal  :  the  nitrous 
fumes  evolved  in  the  ..p. -ration  are  drawn  off 
through  condensers  for  subsequent   reoxidation  and 

Modifii  at  iom    ol    the   | :ess   are   gi' 

deal    with    cases    where    the    acid-forming    m  I 
(sui  I.   ..  -   Bulphui  I    is   insufficient  I  he 

claimed,    apart    from    thi 
...  id,  are  :  <  Control  of  tem 

perature   below    melting   i it    of   Bulphur  to 

the    foi  mat I    e isted    Bulphur,   and    pp 

,  ate  i  he  i  eai  t  ion 

(I         i    i  LS        Benji Augwin.       [improvements 

in  the  utilizati 1'  compressed  air  for  motive 

powet   purposi        7.8.15 
I  i  ,.  lati  -   to    i    method   of   re  heal 

i  •   \.\   in.  ms 
jet  of  combustible  vapour,  introduced  into  the 

pip.    1.  ading  to  tl m 

194    |.      Robert     Alfred    Lehfeldt  \"    im 

of    /in.      from 

solution.     14.8.15 
This  application   i-  practicallj    full)  described   in 
Claim    I         lli'-    I  zinc   which 

i   solution   of   zinc   with   a 

rutin. . I mercury    or 

liquid   zinc  am 

ii    |     jin   i :,      \.„.|     >.,.    Robertson     (1),     I' 

Mo       (2)      I "  ■■ 

pulleys    for    supporting,   hoisting,    hiulii 
lil...  ropes,  .  om  eynr  bi  Its  and  t  he  like.     I  9. 16. 
Tin-    ipplii  ation    refers    to   haulage   rope    i 
.on-  eyoi    idlei     and  similar  dei 


The     Koeriug     <  yaniding 
Ltd.     (1   .    Bruno    Richard    Koering    (2|.     im- 
provements  in   process  and   apparatus  for  the 
recover]   of  metals  from  their  ores.     15.9.15. 
Claims   l   and    2   of    this   application    refer    to   a 

■  In,  h   a   metal   exti  B 

ii   is  added  t..  the  said  ores  and  tumbled  to- 
gether therewith  so  as  to  obtain  the  contact   m 

sary     to    dissolve    the     tale    therein    contained. 

Simultaneously  the  solution  is  I  Itered  and  delivered 

to   a    precipitation   device.       The   tal   extract 

solution    is    repeated!}     passed    through    the    filtei 

lium 

i  laims  3  to  15  deal  with  the  apparatus  i 

t<>  carry  on   the  pr ss  and   di  sti ui 

tioii    and 

H\)     238   15.     Henry    Candy    (1).    William    Young 
(2).     I"  ii    stamp    guides     21.9.15 

This   application    refers    to   a    form    of    guide 

nulls,     consisting     of     metal     bushings     in 

halves,  half  being   bedded   into  a  timber  guide 

block  and  the  other  kept  in  position  by  a  metal 
cap  or  strap  fitting  round  the  half  bushing  and 
seemed  by  two  bolts  passim;  through  the  timber 
guide  and  the  guide  girt  with  a  solid  Bquare  collar 
sunk  in  the  fn  ml..]   guide. 

It   is  claimed   that   this  construction  enables  any 
,,ue    stem    to    l,e    taken    out    without    distiirlm 
remainder. 

Changes  of  Address. 

Members  and  Associates  arc  requested  to  notify 
the  Secretary  immediately  <>t  any  change  in 
address,  otherwise  it  is  impossible  to  ouarantee  the 
delivery  of   Journals  '<r  Notices.        The   Secretary 

r/inulil  /,,  notified  at  ouce  of  non-receipt  of  Jour- 
nal* and  Xotices. 

I ;  \  1 1  m  \  \ • .  E    I .  .  i 
l:     i      II  . 
Ltd  .    Benoni 

Hi  m  ii.  mi .    C.    1"  .   Ifo   Tasmanis      i    o    Bank    of 
alasia,     Ltd.,      t.     Threadneedli 

London.    E.C. 

HwiMi.    I...    to    In,      M  ',,      P.O     Duchess   Hill. 

Hartl  y,    Rhodesia. 
John,    \\ .    E. ,   /  o  Johannesburg;   i    o    Mrs    Wall. 

Exeter   Villa,    Pentonville,    Newport,    Men..   S. 

Leslie,  II.  M  .  /  -  Joh  n  SI     Andrews 

Drive,    Pollokshields,   Glasgow,    Scotland 
\i  ,\.    w      S.,   Ifo    Randfontein  i   c  o    New    I  lub, 
Johannesburg. 

,m,.  .1     \  .    '  n  i  ape    Pro\  ince  :    Trai 
i;  \l     E  '   be      I  td      P 

Ri  1 1,.    \\ '..    /  o   Mexii  o;   i    o    I  ondoi u»ty    and 

minster     Bank,     52,     East     India     Dock, 
I  imehouse,    London,    I 
l:i.  oabtjson,    I!  .  Susanna     Mine, 

private  bag,   Bulawayo,   Rhod< 

ii.     S.,  to  Bullfinch   Prop.    Mines,   Ltd., 

Bullfinch,   w      i 

S\n  nil  .   .1     J.    Ii..   /  "    Klerksdorp  ;    \  ill  ige    Mam 

Reef  O.M     Co.,  P.O    Boi    1091,  Johannesburg 

l;     v     c.i   lpi  .ui       iTith    Tunnelling 

i  .,  .    I:  K  .    B  K  F  .    Ii 

Thomas,   F.  J  .   to  Beatrice   Mine,  Salisbury,  Rho 

Weston,    E     M  .    to    P  0     Box    1,    Millsite,    R  ind 

foil'. 

Wilt  IAM8,    Q       W     .    '     •'    .loliaiiiiesl.il. 

un.ii.li.    Wells,    Breconahiri     S     Wales 


P.O    Box    1671.  Johannesburg. 
/  ..   Rhodesia  ;   Van   Rj  n    I p. 


THE      JOURNAL 


dheimcal,  Jttctailurgical  mtb  Jft 


op    South    Africa. 


The  Society,  as  a  body,  is  not  responsible  jor  the  statements  and  opinions  advanced  in  any  of  its  publications. 
Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgment  of  the  source. 


Vol.  XVI. 


DECEMBER  1915. 


No.  5 


Notices   and   Abstracts   of  Articles  and 
Papers. 

CHEMISTRY. 

Determination  of  Zinc  as  a  Doublk  Sulpho- 
obtained  by  the  action  of  the  vapour  of  silica  or 
silicon  on  carbon  :  the  product  retains  the  original 
shape  of  the  carbon,  which  is  penetrated  to  a 
depth  of  about  5  in.  The  appearance  and  charac- 
ter of  the  product  vary  with  the  temperature  of 
production,  but  non-crystalline  (yellow)  and  crys- 
talline (steel  black)  varieties,  obtained  by  heating 
carbon  in  the  amorphous  and  crystalline  zones  of 
a  carborundum  furnace  (i.e.,  at  1150° — 1820°  C. 
and  1820°— '2220°  C,  respectively)  were  both  found 
to  consist  essentially  of  the  same  silicon  carbide 
as  carborundum,  viz.,  SiC.  By  the  combined  action 
of  silicon  vapour  and  molten  silicon,  carbon  is 
silii -idized  in  the  same  manner  as  when  placed  in 
a  carborundum  furnace  :  but  the  resulting  product 
is  carborundum  containing  varying  proportions  of 
pure  silicon,  these  two  components  being  mutually 
soluble    in    all    proportions.  In    considering    the 

difference  between  silfrax  and  ordinary  carborun- 
dum, the  reactions  of  the  carborundum  furnace  are 
discussed,  the  author  being  of  opinion  that  the 
equation,  SiO,,-(-3C  =  SiC-(-2( '(),  explains  only  the 
conversion  of  carbon  particles  into  carborundum 
in  situ,  but  not  the  formation  or  growth  of 
crystals  larger  than  the  original  carbon  particles, 
since  at  the  temperature  and  vapour  pressure  of 
the  carborundum  furnace,  carbon  is  generally  re- 
garded as  having  no  appreciable  vapour  tension. 
The  equation,  3Si  +  2CO~2SiC  +  SiO,  is  suggested 
to  account  for  all  the  phenomena  of  the  furnace, 
the  forward  or  low  temperature  reaction  (which  is 
exothermic  and  occurs  throughout  the  crystalline 
zone)  explaining  the  building  up  of  the  large  from 
the  small  crystals  formed  by  the  first  equation, 
and  the  reverse  reaction  (occurring  in  the  hottest 
part  of  the  furnace  and  next  to  the  core)  explain- 
ing the  phenomena  of  the  local  disappearance  and 
re-crystallization  of  carborundum.  On  these 
grounds,  silfrax  is  regarded  as  differing  funda- 
mentally from  carborundum  in  its  mode  of  pro- 
duction, being  formed  mainly  by  the  action  of 
silicon  vapour  on  carbon  in  situ  and  not  from 
gaseous  carbon  compounds.  In  the  production  of 
silfrax,  the  density  of  tin-  original  carbon  article 
is  such  that  when  the  initial  coating  is  formed  tin' 
pun's  arc  almost  completely  filled  with  silicon  car- 
bide, so  that  further  circulation  of  gases  is  made 
very  slow  and  difficult.  Hence  the  vapour  re- 
action indicated  in  the  second  equation  cannot 
occur  to  any  extent,   and   the  crystals  remain  small 


and  closely  compacted  so  that  the  product  acquires 
toughness  and  mechanical  strength  superior  to 
those  of  carborundum.  Silfrax  is  used  commer- 
cially as  a  refractory  material  for  the  manufacture 
of  pyrometer  tubes,  electrical  hea.ing  elements, 
and  chemical  ware." — F.  J.  Tone. — Trans.  Amer. 
/■;/  ctrochem.  Soc,  1914.  26,  1*1— 198.—  Joum.  Soc. 
Chem.  Ind.,  April  15,  1915,  p.  352.     (J.  A.  W.) 

Determination    of    Zinc    as     Double     Sulpho- 

<yanii>k. — "  In  a  recent  paper  before  the  American 
Institute  of  Metals  (Chicago  meeting,  September, 
1911).  Gr.  E.  F.  Lundell  and  Xai  Kim  Bee  suggest 
ed  as  a  method  for  the  analysis  of  brass  and  other 
alloys  the  precipitation  of  zinc  with  potassium- 
mercuric  sulphocyanide.  The  precipitate  has  the 
composition  ZnHg  (CNS),  and  may  be  dried  at 
100-108°  C.   and  weighed. 

The  precipitating  agent  is  made  by  dissolving  39 
gm.  of  KCNS  in  200  cc.  water  and  then  stirring  in 
27  gin.  of  HgCl,,  slowly  diluting  to  1000  cc.  as  this 
is  done.       If  a  residue  remains,  filter  this  solution. 

Prepare  the  zinc  solution  to  be  assayed  as  though 
the  pyrophosphate  method  were  to  used,  although 
the  acid  present  need  not  be  carefully  neutralized. 
However,  the  solution  should  not  contain  nitrous 
acid  nor  over  5%  by  volume  of  free  acid.  Then 
add  25  to  30  cc.  of  sulphocyanide  reagent  for  each 
100  cc.  of  the  solution.  After  adding  the  reagent, 
set  the  solution  aside  for  from  five  to  30  min., 
dining  which  time  it  should  be  well  stirred  three 
or  four  times.  Filter  on  a  goocli,  dry  at  100-108° 
C.    and    weigh 

Wt.     x    01266    =    Zn. 

The  interfering  substances  arc  Hg',  t'u,  Bi,  Cd, 
As'",  (u.  Mo  anil  large  amounts  of  Xi.  These 
give  high  values.  Xs04,  NH,C,H30.  and 
NH,CNS  give  low  results,  as  does  over  10%  of 
free  acid.  Alkaline  solutions  cannot  be  used. 
H,S  and  oxides  of  nitrogen  are  undesirable.  The 
solution  must  be  filtered  cold.  The  precipitate  is 
slightly  soluble  in  water,  but  practically  insoluble 
in  water  containing  2%  of  the  precipitating  solu- 
tion; it  begins  to  decompose  at  110°  Centigrade." 
— G.  E.  F.  Lundell  and  N.  K.  Bee. — Engineering 
miiul  Mining  Journal,  April  17,  1915,  p,  701.— 
(G.  H.  S.) 

Rapid  Analysis  of  Alloys  for  Tin,  Antimony 
ami  ARSENIC. — "The  following  methods  have  been 
used  fur  six  years  with  satisfactory  results  : — 
Alloys.  0'5  gm.  of  fine  shavings  or  drillings  is 
dissolved  in  s  cc.  of  concentrated  sulphuric  acid. 
the  solution  i-s  boiled,  cooled,  treated  with  5  cc.  of 
colli  water,  cooled,  and  2n  cc.  of  concentrated 
hydrochloric  acid  and  about  0'5  cc.  of  granu- 
lated      pufflice       are       added.         The       .suliitii.il       is 
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then   distilled    gently   for    12  IS   minutes, 
perature    being  C.    (bulb    of    ther- 

of  liquid)  for  at  least 
:<  !ii in>.  :  the  exit  tube  for  the  vapours  is  bent 
downwards  and  me  bend 

of    whii  h  filled    «  ii  li 

water,  whilst  the  free  end  dips  into 

about    75  ce    oi   water  in  a  beaker.     The  distillate, 

ibout    200    cc.,         tn  ated    with   an 

i     about     2    gm     "i     sodium    ln< 

warmed   to  27     C,  and  the  arsenic  determined   in 

titration   with   iodine  Bolution    (1   ec.     0010672  gm. 

I  or  O'Ofttl'i  gin.    As),   in   presence  of   starch,   to  a 

blue   t  int    correspoi  I  bal    obtained    with  0'2 

-line   solution    in   a   ■  rmination. 

[due  in  the  distilling   Mask  is  diluted  with 

about    130  i  I      trated 

i  a  is  then,  if  necessary,  mixed 

ny    trichloride    to    bring    the 
content  up  to  0'07  ;m.,  ii  cc.   of  i  onc<  n 
ai  id,  60  cc.  o  ' id  hydro- 

chloric ai  id,  and  about  6  in  ft  No.  14 

d  d  !nii. hi    is    boiled 

gently  for  J  I i.  and  after  adding   l     »'.  ins.  more 

of   iron   "in.   again    bi  nour.     A    rubber 

stopper  is  placed  looBely   in   the   neck   of  the   flask, 
and.    after    two    minutes,    the    Mask    is 
tightly,   cooled    in    water,    the   soluti 
in  a    beaker,   the   Mask   rinsed   with    150   it,  of   re- 
cently boiled  water,  and  the  solution  (:i00—  350  cc.) 
titrated    '.'.ith    the    iodine    solution    (see    above;    I 

colour 

to  tli.it  given  by  0"4  cc.  of  the  iodine  solution. 
When  more  than  3  <  a  is  present  05— 1  gm.  of 
potassium  iodide  crystals  is  added  just  before 
titrating  the  tin. 

■.'.      I  ulnar,      products,     chilled     dags, 

etc.     Antimony  and  tin  may  lie  determined  directly 

dlj    by   the   following   method,   • 
much    copper,    iron,    and    arsenic   arc    present  ;   0'5 
gm.  of  the  sample  is  heated  for  at   least 
with  10  cc.  of  i  ulphuric  acid 

pi i   i  mi    15  ci     hi    wati  i    is  added   before 
the  ai  id.     1  i    with    10 

cc.  of  watet  and   I I  bj  dun  bloric  acid,  boiled 

for  2  mins..  treated  with  at  hast  I  "i  gm.  of  potas 
siuni  chlorate,  heated  to  expel  i  hloi 

compounds,  treated  with  ai t  0"!   gm.  of  sulphur, 

ng,  the  solution 
is  diluted 

i   ■  om  entrated  nydrochloi       u  Id   and  rome 

pumii  e,  boiled   I  aic,  and  antin 

tin  determined  as  described  above,     if  much  car- 
bon   is    present,    nitric   acid    is    used   in    place    of 
chlorate,  and  somewhat   more  sulphur  is 
added    subsequently.     9  taining   in- 

soluble    i  <    be  fused 

with    canst Is    '     I       \     Sun      J     Ind.    Eng. 

Chem.,  1915,  7,  211  212.  Journ.  Soc.  Chem. 
Ind  .  An  428        L  A.  W.) 

o  Watbb   in    Mi  \\-   .a 

l      II  i  em  i n  ii      "  i  ah  nun     hypochlorite 

loubted     j  es     over 

nj  poi  hloi  it'-s    for      I 
water      [I  form    of 

grm.   of 
calcium    h\  |>",  hh.rite  tvailable   chlor 

ine)    and    n  us   •_ » 1 1     of    sodium    chloride,    the    latter 
being  added  to  promote  the  diffusion  ol   I 
chlorine   into   the    watei      Each    tablet    is   sufficient 
for  1  litre  and  is  added  to  the  water  without   pre 


i    I'u   minutes   practically   the 
chlorine  has  diffused   into  the  water 
and    imi-  eton    of    calcium    carbonate    re- 

mains.     The    taldets    keep   quite    well,    a    diminution 
■  n    of  active  chlorine  being  observed 
within    2    months.        Prinking    water    sterilized    in 

iumed  20  minutes  after  the 
addition  of  the  tablet.  Its  mineral  composition  is 
thereby  scarcely  altered,  and  its  taste  is  inappre- 
ciable. Aiiimoinaial  and  albuminoid  nitrogen  were 
found    to    dimmish    by   one    half    to   three-quarters 

after  the  sterilization  with  tin-  hypochlorite  tali- 
let,  whilst  all  pathogenic  organisms,  including 
Bacillus  colt,  were  killed  in  in  to  12  minutes,  even 
in    tin-    n  nitrogen." — H. 

and       (  !  \ll  I  ■■  rt  nil..       1915, 

186.— Journ.    Soc.    Chtm.    /ml..   Maj    81, 
569      <  I     \.   W.) 

Mi  in i    Analysing   Hypochlorites. 

"  All     hypochlorite    solutions    contain    chlorites, 

and     these     react     with     hypOChloFOUS     a.  id     to     form 

and  chlorine  peroxide     This  accounts  for 
the   lower  results   (about    2     |   obtained    bj 
method    of    titration    with    sodium    arsenite    solution 
with  starch  iodide  paper  as  indicator,  as  i 
with    those    calculated    from    the   amount 
liberated    bj    interaction    with    hydrogen    peroxide, 
or  by   Afohr's  modification  of  addin 

.•.nil    -tn,, hud    iodine    Bolu- 
tion.    The   following   modification   gives  con 
suits: — The    volume    of    arsenite    solution    required 
in   Penot's  original  method,  is  addi  'i 
hypochlorite   solution  :    the   liquid   will   still   give   a 

in-    with    the    starch  iodide    paper,    and    the 

titration   is  completed    with   the   standard 

solution    till    tin  BB    t"    turn    blue."     -I. 

Clabens,  Ann.  Chin.  Analyt.,  L915,  0,  SI— 84.— 
Journ.    Sac    Chem.    Ind.,    May    31,    1915, 

i      \     W.) 

METALL1  EUJJ 
Ti  sting  Oils  !  "Ii  his  Ion-  been 

I  that  a  well-equipped  experimental  test 
ing  laboratory  is  necessary  for  the  successful  work 
in-  of  a  notation  concentrating  plant,     of  tie-  man] 

in    time    to    lime. 
tin     mOSl     frequent    and    perhaps    the    most    important 

is    ii,,    testing    hi    ml.    "i    active    floating    medium. 

1       P.    eucalyptus 

ils: 

The     lust     material     necessary     1S     a     standard     

sample        For     the     purpose     of     oil     testing,     a 
i      representative   sample   of   the   material 
t..  l.e  treated  is  dried,  crushed  to  pass  60  i 
bagged,     lor  convenience,   a   supply   ready   for  use 

may    he    weighed    off    in    I    lb.    las    and    ii 
small    tins 

A   sulphuric  a.id  solution,  containing   Ida  gm    "f 
II  m  i    pei    i-in  used,    I   a     ..t   mi  h 

a   solution   containing   2  lb.  per   ton. 

when  working  on   l   lb.   of  ore  sample  . 

A    standard   oil   sample   is  thai    oil    which   has   been 

found   in  i nil;.   .  ants  of  the  pro 

position,    upon    which    all    future    calculations    arc 

made        It     may      I 

ready   tor  use  in   botl 

Preliminary    Examination      For    specifii     gravity 
tests    hydrometers    reading    to    O'OOl    are    i 

In   all    cases   il    is   necessary    '"  ascertain   thi 
gravity  of  the  oil.  with  the  view,  al  Last,  to  future 

calculations      Tin.-    may     I..     ..mi.  d    out    at    any     suit 
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able  temperature  which  lias  been  fixed  upon  as 
standard.  It  has  been  found  advisable  to  check  the 
specific  gravity  of  the  standard  oil  simultaneously 
because  of  the  gradual  increase  in  specific  gravity 
which  takes  place  owing  to  the  loss  of  lighter  oils 
bj  volatilization.  A  correction  I'm-  temperature  is 
made  bv  allowing  0'00045  for  each  degree  Fahren- 
heit. 

\  ni  ill  burette  is  used  for  counting  the  number 
of  drops  in  1  CC.  of  the  oil,  also  for  admitting  the 
oil  to  the  machine  during  testing  operations.  The 
greater  the  number  of  drops  delivered  by  the 
burette,  the  greater  is  the  accuracy  of  the  test. 
To  obtain  a  suitable  dropper,  cut  a  burette  about 
B  in.  above  the  cock,  almost  close  the  discharge 
orifice  by  dumping  up  the  glass  with  a  blowpipe 
flame,  then  grind  the  outside  back  to  a  point  so 
that  a  minimum  surface  is  presented  to  the  oil 
drop.  The  burette  should  at  normal  temperatures 
give  between  80  and  90  drops  per  cubic  centimetre 
when  run  at  the  rate  of  1  drop  per  second.  The 
temperature  of  the  oil  during  the  dropping  test 
should  correspond  with  the  temperature  during 
the  flotation  test. 

Having   obtained    the    number  of   drops  per  cubic 
centimetre   and   the   specific   gravity,    it    is   easy   to 
calculate   the   number    of   pounds   of   oil   per   ton    of 
ore.   when  working  on   1   lb.   of  sample. 
•2240    X   sp .gr. 

Thus 

453*6    x    di  vps  per  cc. 
=  11).  of  oil  per  tan. 

It  is  sometimes  desired  in  practice  to  use  a  mix- 
tun1  of  oils.  When  the  oil  under  examination  is 
to  be  used  in  conjunction  with  other  oils,  these 
should  be  wholly  miscible  in  the  proportions  in  which 
they  are  to  be  used. 

The  following  classification  and  explanations  will 
serve  to  give  a  general  idea  of  the  methods  em- 
ployed when  carrying  out  various  tests  :  (1)  Flota- 
titon  of   lead,  zinc  and  other  sulphides,  as  a  mixed 

titrate;   (2)   differential  separation,  or  selective 

flotation  of  one  sulphide  in  the  presence  of  other 
sulphides  (the  term  '  differential  separation  '  is 
usually  applied  to  the  selective  flotation  of  lead 
sulphide  from  zinc  and  other  sulphides)  ;  (3)  flota- 
t: f  copper  and  iron  sulphide'. 

Outline  of  Tift  Process. — The  testing  of  oils  in 
the  laboratory  is  carried  out  by  comparing  mea- 
sured quantities  (from  3  to  6  drops)  of  a  standard 
oil.  with  a  similar  quantity  of  the  oil  under 
examination,  the  values  being  arrived  at  by  com- 
paring the  results  obtained  from  each  series  of 
tests.  Tests  are  usually  made  on  1  lb.  of  stand- 
ard ore  sample  in  1  lb.  of  water  at  a  standard 
erature,  acidulated  with  a  definite  quantity  of 
sulphuric  acid.  The  oil  then  being  admitted,  the 
mixture  is  agitated  ill  a  specially  constructed  agi- 
tator machine,  the  principle  of  which  is  dependent 
on  the  object  of  the  test.  Tlf  float  produced  is 
skimmed  off.  dried,  weighed  and  assayed. 

Test  l.—Th,  Flotation  of  Mixed  Sulphides.— 
Umost  any  eucalyptol  oil  which  produces  a  per- 
Bistent  froth  and  leaves  a  gummy  residue  on  eva- 
poration is  suitable  for  this  .hiss  of  work.  An 
agitating  machine  may  be  constructed  by  cutting 
ling  bottle  about  Hi  in.  above  the  neck  (a 
bell  jar  of  suitable  dimensions  can  I"-  obtained). 
Fil  four  copper  baffles,  4xli  in.  wide,  to  a 
Copper  bind  of  the  same  width  and  push  this 
.i  iiunt  bard  down  into  tin-  bottle  (the  band 
being  first  bent  to  fit  tin-  inside  circumference  of 
the  bottle].      The  lower  ends  of  the  baffles  will   jam 


hard  at  a  point  where  the  concave  glass  begins. 
The  band  is  then  expanded  hard  against  the  glass 
and  held  in  position  by  soldering  the  separated 
ends.  The  mouth,  or  discharge  end.  is  closed 
with  a  rubber  stopper,  through  which  is  passed  a 
or  metal  tube  fitted  with  a  short  rubber  tube 
and  clip.  The  bottle  with  the  baffles  in  position 
is  inverted  and  clamped  centrally  under  two  pairs 
of  suitable  bearings,  which  carry  a'  5  in.  impeller 
shaft.  At  the  upper  end  a  four  hladed  impeller 
which  just  has  clearance  between  the  lower  points 
of  the  baffles  and  the  glass.  The  blades  of  the 
impeller  have  a  lateral  angle  of  about  45°  and 
should  be  driven  at  about  1200  r.p.m.  in  a  lifting 
direction. 

Test  ?. — Differential  Separation. — For  differential 
separation,  an  oil  high  in  phellandrene  which  leaves 
a  gummy  residue  on  evaporation  is  used.  Phellan 
drene  may  be  tested  for  by  a  polariscope.  Dif 
ferential  separation  is  worked  in  acid  and  neutral 
and  in  hot  and  cold  liquors,  and  being  still  in  its 
infancy,  allows  of  many  types  of  machines  and 
schemes.  Each  different  ore  requires  some  modifi- 
cations, but  the  principal  in  main  is  the  addition  of 
medium  and  aeration  from  below,  which  is  effected 
bv  air  jets  or  suction  created  by  the  impeller. 

Test  S.— Flotation  of  Copper  and  Iran  Sulphides. 
— An  oil  which  gives  a  deflection  by  the  polariscope 
of  60  or  over  is  considered  sufficiently  high  in 
phellandrene  for  use  in  copper  flotation.  Tests  are 
usually  made  with  the  apparatus  described  in  Test 
1.  using  cold  circuit  liquors  made  slightly  acid.  In 
practice  the  mine  water  usually  contains  sufficient 
acid  for  the  purpose." — J.  Cotjtts. — Enginet  ring 
and  Mining  Journal  (and  Australian  Mining  si, md 
aid.   April'  8).  June   19,    1915,  p.    1079   (G.    H.    S.) 

Recent  Progress  in  Flotation. — "In  the  En- 
gun  1  ring  and  Mining  Journal  of  May  29,  1915, 
recent  progress  of  flotation  was  discussed  by  0. 
1  .  Ralston  and  F.  Cameron.  After  an  interesting 
review  of  various  subjects  pertaining  to  flotation 
methods,  the  flotation  of  nonsulphide  minerals  was 
discussed.  The  writer  has  obtained  a  basic  patent 
on  the  sulphidizing  of  nonsulphide  mineral  for 
purposes  of  flotation  in  1905.  and  has  since  then 
done  extensive  work  in  this  line,  some  of  which  is 
of  recent  date,  and  has  not  been  published.  Messrs. 
Ralston  and  Cameron  make  a  number  of  statements 
in  their  article  which  might  unintentionally  create 
the  impression  that  only  low-grade  concentrates  can 
be  obtained  by  this  process.  Copper  concentrates 
assaying  23"40  .  _'li;o  and  43' 10",,  in  copper, 
which  I  have  made,  can  hardly  be  called  low 
grade.  Nor  sin  mid  lead  concentrates  assaying  from 
53",,  to  71'50%,  obtained  from  lead-carbonate  ores, 
lie  classed  as  low  grade.  In  the  latter  case  extrac- 
tions of  76%  can  be  made  commercially  without 
difficulty.  Zinc  concentrates  obtained  from  carbon- 
ate anil  oxide  ores,  some  of  them  carrying  some 
sulphide,  assaying  52%  to  .5  7 ' '.  .  can  also  be  classed 
as  good  smelting  products,  and  commercial  extrac- 
tions of  80%  and  better  are  obtainable  when  the 
proper  methods  are  employed.  It  might  be  well 
in  publishing  definite  conclusions  to  state  under 
what  conditions  such  tests  were  made.  The  flota- 
tion of  nonsulphides  is  a  field  even  more  difficult 
then  the  flotation  of  sulphides,  and  surely  those 
who  have  not  made  exhaustive  tests  on  the  sub- 
ject might  obtain  poor  results,  while  when  the 
proper  conditions  are  provided  excellent  results 
may  lie  obtained  both  in  the  way  of  getting  high 
grade  concentrates  and  good  extraction..     Ti  is  here 
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pointed    out    in    the    previously    menti '1 

ih.it    a    great    deal    oi    gangue,   especially    iron,    is 

i         also    ia   quit i(  i  iry    to   my 

experience.  The  II  S  process  lend  itself  par- 
ticularly well  to  selective  flotation  more  bo  than 
any  other  method  1  have  known,  and  I  have 
sepai  ■  I  The 

B,S    i><",  ess    is    particularly 
■  ■..hi    Eoi    the   flotation   of   thoa    sulphidi 
h   either  carrj    a  and 

or  else  do  nol  tend  I  liemselves  well  to  fli  ta 
tion.  This  is  invariably  due  to  the  fact  thai  the 
Bulphides  are  slightl]  coated  with  aonsulphides 
Metallii  coppei  and  native  silver  are  Busceptible  to 
this  treatment,  and  the  writer  begs  to  diner  with 
Me  i  Rs  Iston  and  I  ameron  in  their  est  im 
thai    the   present    outlook  limits  the  application   of 

i he    H  S   pi i res.    It    rathers 

that  the  in  ject I  11  s  gas,  ••■■  hii  h 

md   can    bi    made    From    waste    pi  odui  ta    »  hii  h   are 

usually  on  hand,  and  the  fact  that  this  process  can 

■hi  with  any  suitable  method  of 

flotation,    si Id     Becure    for    it    almost     un 

applical     ii  \  Schwaez.     Engineering        and 

Mining  Journal,  June  19,  1915,  p    1084.     (G.   II    - 

i  mi...    \i  ,i  minium. — "The   difficulty   ol 
ug    aluminium    with    nickel    lies    not    in 

,  ,i  mi  able  elect  ro-i  hemical  process,  but  in 
securing  a  coherent  deposit.  An  intermediate  coat- 
ing has  generally  I n  considered  indispensable  be- 
tween aluminium  and  nickel,  and  copper,  zinc  and 

iron  !>     b  1 proi I  .Mid  tried  in  v arions  ways. 

In  the  first  place,  however,  a  chemically  clean  sur- 
faci  must  be  secured  on  the  aluminium  and  to  the 
well  known  difficulty  of  obtaining  this  must  be 
attributed    failure  deposrt    which   will 

stand  mechanical  working.     A  ni 
ed     bj     M  \1      I   inn      and     Tassilly     befon 

■  d'  Encouragement  pour  I'lndustrie  Nation 
ale,  is  claimi  defect  The  alu- 
minium  pi i"   be   plated   is  passed   first   through 

ling  potash  batri,  then  brushed  with  milk  of 
lime,  dipped  in  a  0  im  cyanide  bath  for 

ral   i ntrs.  ami  finally  subjected  to  attack  by 

an    iron    chloride    solution    (500    gm.    hydrochl 

500  gm.  water,  2  gm.  iron),  till  the  appear- 
.mm  e   "i    i  he   aluminium  ed    i  in 

plati        \  1 1   ■  a  this  t  real  men)  the  work 

is  thoroughly    washed    in    water      The   follow  ii 
found    to    be   a    aati  fai  toi  j    nil  I  elling    solul  ion 
Water,    1,001 

acid,  20  gm     Worked  at  2"5  volts  and  I  ampere  per 
di  ni       The    deposit    obtained    it    matt  grej    on 
leaving   the   hath,   but    i  i 
ii  in  I'  i  e  all,  it  is  i 

that  the  '".mum:  will  stand  bending  and  hammei 
ing   without    peeling   or   i  reason   for 

the  adheren i   the  deposit   appears  to  lie  in  the 

strong    reducing    acti f    the    nascent    hydrogen 

evolved    when    the    aluminium    is    plunged    in    the 
Metallic  iron   ia  deposited 
on    the   aluminium    ami.    though    its   amount    is    so 
small     0*25  to  0'5  gl  '  annul 

form  a  continuous  intermediate  deposit,  the  iron 
forma  with  the  aluminium  a  number  of  tiny  cou- 
ples favouring  attack  by  the  acid  pickle  The  but 
thus  verj  minutel]  but 
very  compli  tely  ]  o  thai .   beaid 

posited   on   the   ni  ipproai  h   to   a 

chemically    |  the  nickel  coating  is  actu- 

ally   locked  pari    of    the 

aluminium   surface,   and    it    ia   on   this   mechanical 


action  that  the  tenacity  of  the  deposit  depends. 
Aluminium  thus  protected  is  said  to  be  unaffected 
by  moist  air,  dilute  and  boiling  soda,  acetic  acid, 
sea  salt,  wines  and  foodstuffs,  and  does  not  permit 
leakage  of  petrol.  It  is  recommended  as  useful  for 
onductors  and  is  claimed  to  extend 
the  possible  applications  of  aluminium.— 
Ind.  Engineering,  June  12,  1915,  p    347      I     \    U 

MIM  ELLANBOl  s. 

Occidents  fkom  Poisonous  Asphyxiating  Gases 
i-  Mines.  "Ci  ■■■  t*  oj  (ia»  Poisoning  in  Coal  and 
Metal    1/  Occidents   from    asphyxiating 

are  much  more  common  in  coal  mines  than  in 
metal   mines.     The  risk  of  the  i' 

and  fires  is  the  pecul  f  coal  mining, 

a  danger  due  to  three  well  Known  facts 
that  man]  coal  measures  give  off  an  inflammable 
fire  damp'),  which  when  mixed  with  air  in 
certain  proportions  is  explosive  on  ignition; 
second,  that  the  fine  dust  of  bituminous  and  lignite 
coals,  when  suspended  in  air  as  a  dust  cloud,  is 
also  explosive  when  ignited,  even  without  any  in- 
flammable gas  being  present  :  and  third,  that  coal 
itself  is  not  only  combustible,  but  is  capable  of 
undergoing    spontaneous    combustion. 

The  important  abnormalities  and  impurities 
which  maj  be  found  in  the  air  of  mines  are  the 
following  : — 

1.  Deficiency    of   o 

2.  i  larbon  dioxide,  CO,. 

:i.    Methane,    ill       ('  I'm-    damp  '). 
I    i  larbon  noxide,   I II  I. 

5.     \  it  inns    fumes,    mainly     \  I  I 

Sulphuretted   hydrogen,    H  S,   and   sulphurous 

and.    80 
Apart    from    nitrous    fumes  poisoning,    which    only 

occurs  in  the  use  (or  abuse)  of  explosives,  the 
danger  to   life   in   accident  poisoning    in 

mines  arises  almost  entirely,  either  from  a  deti 
.  i.  ii.  \  of  oxygen  in  the  atmosphere  breathed,  or 
from  the  presence  of  carbon  monoxide. 

Let      me     illustrate     this     eeneral     slalement      by     ■ 

brief  reference  to  the  main  circumsta a  in  which 

one    ol     other    of     these    conditions     Mill  \      he     nut     with. 

(Ii   lii  cases  of  asphyxiation  Hue  to  sei a  local 

vitiation  of  mine  air  by   'black-damp'  oi    bj 
damp,'  it  is  the  deficiency  of  oxygen  in  such  atmoa 
phen  s    b  in.  h   i  onsl  itutea   t  he  m  t  ual    d 

is     oli  i  I ..flue  damp,     sun  e 

met  ham  Ol         I 

damp  '   is  simply  the  residual   ga 

ing   from   processes  of  oxidati ourring  in   coal, 

miner, lis,   timber,  etc,   when  exposed  It 

do  i   universally  presenl   in  some  a nnl   where 

air   penetrates   underground,   as   in   mines  or   wells, 

and   is  the  ."nun' st   impurity   in  the  air  of  coal 

Bui  it  is  very  frequently  present  in  the 
as  well,  sometimes  in  quantities 
Buffii  nut  to  cause  fatal  gassing.  Pure  black  damp 
consists  of  nitrogen  with  varying  proportions  of 
carbon  dioxide,  the  amount  ol  the  latter  gas  ■  1 . 
pending    on    the    nature    of    the    substance    undei 

oxidat  ion.     Thus  there   maj    be  as   i 

20    per   cent     "I    carbon    dioxide,   or  there   may    be 
practically     none.'     In    air    gravely    contami 
with    black-damp    then,    is    therefore   always   a    d.- 
h.  ien<  \  of  oxygen,  and  there  iB  rommonl}  an  ■ 
ol    carbon    dioxide.     It    is    seldom,    however,    that 

M   dioxide   ia   present    in   sufficient    quantity    to 

dioxide,  I'limlm 
in  inini-,  I'tu  large  outbursts  tun 
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be  itself  a  source  of  danger,  and,  consequently, 
although  the  immediate  warning  symptoms  of 
hreathlessness.  panting  and  dizziness,  which  occur 
on  exposure  to  black-damp,  are  usually  due  to  the 
carbon  dioxide  present,  the  real  danger  to  life 
commonly  lies  in  the  possibility  that  in  atmospheres 
heavily  charged  with  black-damp  there  may  be  a 
serious    deficiency    of    oxygen    also. 

If  the  oxygen  percentage  in  air  falls  to  17  or 
lb  the  flame  of  a  candle  or  oil  lamp  will  be  extin- 
guished, but  an  oxygen  deficiency  of  this  amount 
will  have  no  effect  on  men  breathing  such  air. 
Unless  a  man  is  exerting  himself,  symptoms  of 
embarrassment  do  not  appear  until  the  percentage 
has  fallen  to  about  10.  At  this  point  exertion 
becomes  more  difficult,  and  is  apt  to  produce 
dizziness  and   shortness  of  breath. 

At  7  per  cent.,  i.e.,  when  the  oxygen  percent- 
age has  fallen  to  about  one-third  its  normal  amount, 
symptoms  become  urgent.  There  is  panting,  pal- 
pitation, and  headache,  with  mental  confusion  and 
great  impairment  of  muscular  power.  At  a 
slightly  lower  percentage  complete  loss  of  conscious- 
ness occurs,  often  suddenly,  and  there  is  then 
imminent  danger  to  life.  Death  will  quickly  ensue 
if  the  unconscious  man  is  not  brought  to  fresh  air. 
On  the  other  hand,  if  this  is  done,  recovery  also  is 
rapid. 

The  condition  known  as  '  mountain  sickness '  is 
exactly  comparable  to  that  produced  by  simple 
deficiency   of   oxygen    in   mines. 

It  is  most  dangerous  to  penetrate  into  atmos- 
pheres seriously  deficient  in  oxygen,  unless  special 
precautions  are  taken  to  test  the  air.  If  the 
deficiency  is  very  great  from  the  outset,  rapid  dis- 
ablement and  unconsciousness  will  occur.  But  if 
it  is  not,  the  first  symptoms  produced  are  slight 
and  insidious,  so  that  a  man  may  go  some  distance 
into  such  an  atmosphere,  without  realising  his 
danger,  until  it  is  too  late  to  effect  an  escape.  The 
extinction  of  lights,  and,  when  carbon  dioxide  is 
present,  the  preliminary  symptoms  produced  bv 
that  gas,  will  give  warning  of  oxygen  deficiency, 
but  they  givt  nn  measure  of  its  amount.  There- 
fore, although  an  atmosphere  which  is  extinctive 
to  lights  may  be  perfectly  safe  to  breathe,  both 
signs  are  to  be  regarded  as  urgent  danger 
signals. 

Sometimes  there  may  be  little  or  no  carbon 
dioxide  in  black  damp,  and  in  such  cases  the  warn- 
ing given  by  the  effects  of  that  gas  will  be  absent. 
Ji  i'n  the  other  hand,  in  explosions  of  fire-damp 
and  coal-dust  in  coal  mines,  and  in  mine  fires, 
nearly  all  the  deaths  are  due  to  poisoning  by  the 
carbon  monoxide,  present  in  the  'after-damp'  pro- 
duced by  explosions,  and  in  the  fumes  from  fires. 
Direct  physical  injury  accounts  for  only  a  small 
percentage.  Carbon  monoxide  is  therefore  also 
the  great  source  of  danger  to  rescue  and  explora- 
tion parties.  Carbon  dioxide  is  also  present  in  con- 
siderable quantities  in  these  circumstances,  but  not 
in  sufficient  amount  to  be  in  itself  dangerous  to 
life.  Sulphuretted  hydrogen,  and  sulphurous  acid, 
both  powerful  poisons,  an-  also  found  in  small 
quantities  in  the  air  in  underground  fires  and  after 
explosions.  But  they  are  practically  never  present 
in  dangerous  amounts,  although  they  may  cause 
smarting  of  the  eyes  and  throat  and  irritation  of 
the  air  passages.1  '  Heating  '  of  coal  is  also  a 
source  of  carbon  monoxide  which  may  cause 
trouble. 

(:i.)  In  accidents  due  to  the  fumes  of  explosives 
carbon    monoxide    again    accounts    for    most    of    the 


deaths,  but  nitrous  fumes  poisoning  may  also  re- 
sult, and  is  the  characteristic  form  of  poisoning  in 
accidents  due  to  the  inhalation  of  the  fumes  of 
burning  nitroglycerine  explosives. 

(4)  These  are  the  commonest  and  most  important 
causes  of  accidents  which  produce  gas  poisoning  in 
mines,  but  other  rare  conditions  contribute  a  small 
proportion.  In  mines  where  compressed  air  is 
used  underground,  for  example,  accidents  have 
from  time  to  time  occurred  from  overheating  of 
the  air  compressors,  and  consequent  '  firing  '  of  car- 
bonised oil  residues.  The  air  distributed  to  the 
faces  in  these  circumstances  may  become  charged 
with  dangerous  quantities  of  carbon  monoxide.  In 
one  accident  of  this  nature,  which  occurred  some 
years  ago  on  the  Rand,  ten  lives  were  lost  from 
carbon  monoxide  poisoning.  The  fumes  of  hydro- 
cyanic acid,  given  off  from  the  wet  sands  in  the 
process  of  sand-filling  in  gold  mines,  have  also 
been  the  cause  of  occasional  accidei  ts.  but  so  far 
as  I  know  only  one  death  has  been  traceable  locally 
to   this   cause. 

Gassing  Accidents  Arising  from  the  fumes  of 
Explosives. — With  a  very  few  exceptions,  due  to 
one  or  other  of  the  rarer  causes  just  mentitoned, 
all  of  these  accidents  arise  from  the  fumes  of  nitro 
glycerine  explosives,  of  which  very  large  quantities 
are  employed  daily  in  mining  operations.  The 
explosives  in  ordinary  use  are  blasting  gelatine, 
gelatine  dynamite,  and  gelignite.  The  theoretically 
pel  feet  detonation  of  these  explosives  should  pro- 
duce no  injurious  gas  except  carbon  dioxide,  but  in 
ordinary  mining  practice  a  theoretically  perfect 
detonation  is,  to  say  the  least,  quite  exceptional, 
and  the  ordinary  blast  produces  in  addition  vary- 
ing proportions  of  the  much  more  dangerous  gases, 
carbon  monoxide  and  'nitrous  fumes.'  It  may  in 
fact  be  regarded  as  certain  that  a  dangerous 
amount  of  carbon  monoxide  is  not  only  an  occa- 
sional but  practically  an  invariable  accompaniment 
of  the  use  of  explosives  in  the  mines  of  the  Rand, 
and  that  nitrous  fumes  are  also  not  infrequently 
present  in  dangerous  amounts.  Where  definite 
partial  burning  of  the  explosive  takes  place  (the 
so-called  '  soft  shot '),  the  amount  of  carbon 
monoxide  and  of  nitrous  fumes  is  proportionately 
increased.  Imperfect  detonation  may  be  caused 
by  the  use  of  detonators,  which  are  not  powerful 
enough  for  the  amount  of  explosive  used,  or  which 
have  become  deteriorated  by  damp  through  tem- 
porary storage  underground,  or  by  a  disproportion 
between  burden  and  charge,  or  by  faulty  methods 
of  charging  and  firing.  Finally,  when  the  explo- 
sive is  not  detonated  at  all,  but  is  accidentally  set 
on  fire  and  burns,  large  quantities  of  these  "dan- 
gerous gases  are  evolved. 

Fumes  produced  by  blasting  in  the  end  of  a 
drive  may  drift  along  and  settle  in  the  nearest 
winze,  and  there  give  rise  to  'gassing,'  although 
no  blasting  may  have  taken  place  recently  in  the 
winze.  This  possibility  must  always  be  borne 
in   mind. 

Carbon  Dioxide. — With  regard  to  the  part  played 
in  gassing  accidents  bv  the  three  gases  mentioned, 
that  of  carbon  dioxide  may,  I  think,  be  readily 
disposed   of. 

First  let  me  say  that  I  know  of  no  evidence  that 
any  important  amount  of  black  damp  is  in  general 
found  in  the  mines  of  the  Rand.  In  the  records 
of  gassing  accidents  extending  over  four  years 
(1904-1907)  I  could  find  none  which  pointed  to 
vitiation  of  the  air  by  black  damp  as  the  cause. 
The    instance    which    I    am    about    to    quote,    which 
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was  of  more  recent  occurrence,  show?,  however, 
that  accidents  due  to  this  cause  may  occur  under 
exceptional    conditions.        The    circnmstai 

oning  >nj  Blaa     '•  6 — 13. — 

A  native  wishing  to  shirk  his  work  ran  up  a  raise. 
A  little  stoping  had  i< 

considerable  tune  before,  but  since  then  the  place 
had  lain  entirely  idle,  and  tin-  inspectoi   stated  that 

h..ill  in.'    woi 

I  in-   place   was 
roughly  in  the  shape  of  an  inverted  bottle, 
feet   in    vertical    height. 

The  native  was  seen  at  0  a.m.  and  missed  it  10 
i  in  Another  native  then  went  up  after  him  for 
lamp  was  extinguished.  He 
came  down  and  recharged  it.  but  on  his  u> •  i ■  ■  u  up 
again  it  was  once  more  extinguished.  Be  wen! 
l.aek  and  called  a  white  miner,  who  went  up  the 
raise  with  the  native,  taking  his  acetylene  lamp. 
This  also  went  out.  He  sent  the  native  tor  .i 
lighting     Stick,     and     they     returned     with 

The  latei's  acetylene  lamp  was  also  extin- 
gui  shed 

t  reached  the  hoy,  and  endi 
to  pull  him  nut.  luit   was  himself  overcome  by  the 
gas.     He  Mini,    another  attempt  to  reach  him.  hut 
became    unconscious,    ami    wa  it    to    the 

station,   where   i  1 1 li   fresh 

boys  then  went  up,  about  12.15.  They  reached  tin1 
native,   who  was  dead,  ami   brought  him  out. 

This   is   nol    tin-  account   of   an   ordinary 
accident.     No    blasting    had    recently    taken    place 
in  the  raise,  nor  was  the  place  exposed  tn  vitiation 
from  that   cause.     There  are  two   important   points 
t < »  he  noted,     First,  acetylene  lamps  were  repeatedly 

extinguished      'I  he   flame  of   a  candl -  oil   lamp 

will  he  at  once  extinguished  if  tin'  oxygen  per 
centage  falls  t"  16  pei  cent  .  unci  at  a  rather  higher 
point .   saj    i '   •   per   cent,    tnoi  e   or   lei », 

■  nt     al.-c,  Hut     the     lla I     .in 

acetylene    lamp    i-    much    i 'tenacious,'  .mil    is 

nut   extinguished    until   the   .  niage   has 

fallen     to     about      10       Secondly,     the     white'     miner 

attemptii  i  >  <l u<  ■-<!   unconsciou 

immediately,  ami  the  native  died  within  a  short 
(but    urn! 

nt     to    the    conclusion    that     OXVgen 

deficiency  was  the  factor  which  produced  the  fatal 
results 

Such    an    occurrence    is.    however,    quite    excep 
tional,     although     it     certain!         •  that.     In 

'gassing'   accident*    from   tie-  fumes  of  explosives. 

Borne    a int    of    I. I.nk    damp    maj     iomi 

also,    when   the   working   has   lam    idle   for 

n -    'li. in    the    usual    period)         But    it    does    not 

tie-  general   statements  which   follow. 

ults    of     the    analyses    of     i air    after 

blasting  show   that  carbon  dioxide  is  never  present 
in    amounts    sufficient    to    produce    uncon 
or    death    by    it  say    that 

/■il;,  a   h,j  i/.,  it  ',>   never  the  <  ause 

Of    tat.il    accidents    in    the    I >    ,,|     the    I;  in, I  I  ) . .  - 

accidents,  ami  the  result 
mm  tin  examinations,    are    al.-o    in    complet 

merit     with     tins    eric  lusiorr. 

( In  the  other  band,  |  robablj    not   in 

frequently    present    in   quantities   sufficient    to    pm 

ide  present 
i  'arbon    dio  ■  idi  i    nan  "ti'    p. 

1    oi    I'    per   cent,    will    produce    mail..,;    panting        At 


10  per  cent,  the  distress  is  very  great.'  But  it 
requires  considerably  over  in  per  cent,  to  producre 
unconsciousness  ami  even  so  unconsciousness  pro- 
duced   by    this    gas   is    a    much    hs- 

dition  than  that  due  to  earl mom 

deficiency,  and  recovery  may  take  place  after  pro- 
longed   exposure. 

i  tain  that   deficiency  of  oxygen  combined 

iil lioxide    may    frequently    be 

in    the    atmo 
blasting    in   a    degree    sufficient    to    extinguish    the 

en  by  this 
occurrence  should  never  he  neglected,  tor  although 
the  vitiation  which  directly  causes  it  may  not  in 
itself  he  dangerous,  the  extinction  of  lights  give 
warning  of  tin-  probable  presence  of  dangerous 
quantities  of  carbon  monoxide  also. 

Then-   remain,   therefore,   tin'   twee   gases,   carbon 
monoxide    and    nitrous    fumes,    as    tin-    main    Elective 
dents. 
lie-  formei    gas,  as  has  been  said,  is  practically 
invariably    preMuced    ii 

blasting,  ami  the  latf  not  uncom- 

monly  pin 

is    been    a    partial    burning   "f    the 
explosive. 

ttne-  might  expect  a-  a  consequence  that  eases 
of  mixed  poisoning  by  both  gases  would  frequently 
in  i  in  .  Inn  iii  tin-  great  major  itj  "t  •  sm  - 
other  type  is  markedly  predominant  The 
.symptoms  in  each  case  are  quite  distinctive  and 
may  now   he  described. 

Carbon   Monoxidi    Poisoning,     As   is   well   known 

carbon    monoxide    is    colourleeSS    and    has    no    Smell. 

It   may    he-   present    iii   dangerous   quantities   in   sir 

in    which    a    candle    will    burn    quite    well,    unless   at 

time    there    is    a    gre  if    I  I 

:  i dioxide 

the    II. iinc         Neithei     t!"-    miner's    lamp    nor    his 
Hence  the 

victim  may  hive  no  warning,  and  may  •_'■!  on  fork- 
ing and  inh  din.  etrate  far  uttd 

us   atmosphere,   without    i 
danger  until   it   is  too  late  to  effect   an  . - 

ll   carbon  monoxide  i-  pi-esent  in  sufficient  quan- 
tity   (say    f i    !,   to    l    per   cent.)    it    will   produce 

urn  ..use ■ii.u.-m  --  in  a  few  minutes.  Hut  when,  as 
usually  happens,  it  is  present  m  smaller  hut  danger 

cms    amounts,    it    takes    time'    tie    produce'    its    effects. 
el     of    Symptoms    is    insidious   anil    gradual. 

The  first  effect  of  the  gas  is  t"  produce  heaviness 
.i.iinl      dizziness,      with      a      swimming 

ii    a    painful    throbbing    in    the    head,    ami 
with    palpitation    ami    breathlessnesi      There    may 

These 

are    the    Usui  1    symptom  "d    tiny    arc    in- 

and  accelerated  bj   exertion.     Then  general 

mUSCUlar      Weakness      ensiles,      eefte-u       Inst       -' 

ng    iii    walking.        Frequently    indeed    the 
first    warning    the    man    has    is   that    his    i- 

way      under      Ii  in 

conscious,  although  judgment  is  already  very  mm 
monly  impaired,  ami  he  is  now   probably  aware'  ■  >f 

In-     dan^eT.       Hut     he     rn.i\      be    unahle    In    help    him- 

sidf  because  his  muscles  reftiM  <■■  serve  him. 
.Sometimes   the  muscular  exertion    involved    in   the 

ii        Soon     tie 
man    hecciiue's    insensible,    ami     when    any    one    has 
ndered    unconscious    by    carl nonoxhte, 

if     he     he     not     quickly     i'\t  I  ie  at .  .1     and     re •.,■,!     to 

nr.    he'    will    die 
In    gassing    accidents    due    t,,    carbon    monoxide, 
(dj     chad    when 
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extricated,  or  succumb  very  shortly  afterwards. 
If  they  survive  the  first  hour  or  two.  recovery, 
in  our  experience,  is  almost  invariable.  The  bodies 
of  those  fatally  poisoned  by  carbon  monoxide  lie 
lifelike    with    the    cheeks    and    tongue    pink. 

There  is  one  other  feature  of  carbon  monoxide 
poisoning  which  is  worth  noting,  namely,  that 
sudden  exposure  to  cool  fresh  air  may  sometimes 
greatly  intensify  the  symptoms,  or  cause,  for 
example,  a  recurrence  of  unconsciousness  after 
partial  recovery.  This  fact  should  be  kept  in 
mind    in    treating    these    eases. 

Carbon  monoxide  is  highly  poisonous.  As  little 
as  UII.V,,  will  in  time  produce  symptoms  :  any 
thing  above  0"15%  is  dangerous,  although  it  will 
require  about  0'5%  to  produce  fatal  effects  in  a 
moderate  time.  It  is  clear  from  the  history  of 
'  gassing  '  accidents  that  the  latter  amount  is  not 
infrequently  present  in  places  where  these  acci- 
dents  have   occurred. 

The  immediate  action  of  the  gas  depends  on  the 
strong  affinity  which  it  has  for  haemoglobin,  this 
being  more  than  200  times  stronger  than  that  o* 
oxygen.  Hence  when  breathed  into  the  lungs 
carbon  monoxide  tends  to  pass  readily  into  the 
blood,  displacing  the  oxygen  from  its  combination 
with  haemoglobin,  and  forming  carboxyhae- 
moglobin  instead.  With  each  inspiration  more  of 
the  latter  is  formed.  But  carbuxyhaemoglobin, 
although  more  stable  than  oxyhaemoglobin,  is  not 
a  permanent  combination,  and  carbon  monoxide 
unites  with  or  separates  from  haemoglobin  in 
amounts  determined  by  the  partial  pressure  of 
oxygen  and  carbon  monoxide  in  the  air  breathed. 
Three   practical  possibilities  may  be  considered  : 

(1)  If  the  percentage  of  carbon  monoxide  in  the 
air  is  high,  in  time  too  little  oxyegn  is  left  in  the 
blood  to  support  life,  and  death  results  from 
oxygen  starvation.  Slight  symptoms  are  notice- 
able with  a  20  per  cent,  saturation  of  the  blood. 
When  the  saturation  reaches  50  per  cent.,  symptoms 
become  urgent.  '  It  is  scarcely  possible  to  stand 
and  even  slight  exertion  causes  temporary  loss  of 
consciousness."  In  cases  of  gradual  poisoning 
death  will  ensue  when  about  80  per  cent,  of  the 
oxygen  is  displaced,  but  death  may  be  precipitated 
by  exertion   before   this   point   is   reached. 

"(2)  On  the  other  hand,  when  moderate  amounts 
of  carbon  monoxide  are  present,  in  time  a  balance 
is  struck,  and  the  blood  ceases  to  take  up  more  of 
the  gas.  Thus  Dr.  J.  S.  Haldane  states  that 
roughly  a  percentage  of  0'04  will  finally  produce 
about  a  one-third  saturation,  0-08  per  cent,  one- 
half,  and  0-16  per  cent,  a  two  thirds  saturation. 
It  would  require  the  absorption  of  about  300  cc.  of 
carbon  monoxide  into  the  blood  to  produce  half- 
saturation  in  a  man  of  average  weight,  and  the 
time,  in  which  the  different  limits  of  saturation 
which  may  be  produced  by  the  percentages  of  the 
gas  mentioned  will  be  reached,  obviously  depends, 
inter  alia,  on  the  amount  of  air  reaching  the  air 
cells  per  minute,  and  this  varies,  of  course,  with 
the  amount  of  exertion  performed.  The  time 
theoretically  required  can  be  readily  calculated. 
Thus  to  produce  a  50  per  cent,  saturation  in  a 
man  at  rest,  with  0'2  per  cent,  of  carbon  monoxide 
in  the  air,  would  require  at  least  half  an  hour. 
Actual  experiment  showed  the  period  to  be  con- 
siderably  longer., 

(5)  When  a  man  poisoned  by  carbon  monoxide 
is  removed  to  fresh  air  the  combination  of  that  gas 
with  haemoglobin  gradually  gives  way  in  the  pre- 
senee    of    air,    especially    if    the    latter   contains    all 


excess  of  oxygen,  such  as  can  be  supplied  by  the 
oxygen  cylinder.  The  carbon  monoxide  passes  off 
in  the  expired  air,  oxyhaemoglobin  is  gradually 
reformed,  consciousness  returns,  and  the  affected 
man    recovers. 

The  displacement  of  carbon  monoxide,  however, 
is  slower  than  its  absorption.  The  time  taken 
depends  on  the  original  degree  of  saturation,  and, 
other  things  being  equal,  is  probably  also  increased 
by  a  longer  duration  of  exposure.  Experience 
shows  that  even  in  bad  cases  half  an  hour  of  an 
hour,  less  or  more,  will  generally  suffice  to  get 
rid  of  enough  of  the  gas  to  place  the  patient  be- 
yond immediate  danger.  The  results  of  direct  and 
experimental  spectroscopic  observations  regarding 
the  length  of  time,  during  which  the  presence  of 
carbonyhaemoglobin  may  be  detected  in  the  blood 
of  the  living  after  exposure,  vary  considerably. 
Usually  in  six  or  eight  hours  practically  all  the 
carbon  monoxide  is  eliminated.8  The  maximum 
limit  is  probably  considerably  longer  than  this,  but 
all  evidence  shows  that  the  remote  effects  of  carbon 
monoxide  poisoning  cannot  be  ascribed  to  prolonged 
retention   of   the    gas   in  the   blood. 

In  my  experience  of  carbon  monoxide  poisoning, 
if  a  man  is  extricated  alive,  and  promptly  treated, 
he  usually  recovers.  If  death  does  not  take  place 
within  an  hour  or  two,  recovery  is  almost  in- 
variable, and  takes  place  within  a  comparatively 
short  time.  Serious  after  effects  are,  I  think, 
rare  in  cases  of  carbon  monoxide  poisoning  as  they 
occur  on  the  Rand.  Severe  headache,  greatly 
aggravated  by  movement,  and  lasting  for  perhaps 
twelve  or  twenty-four  hours,  sometimes  for  several 
days,  is  common  and  characteristic.  Vomiting 
also  is  common,  and  epigastric  pain  is  not  infre- 
quent. These  symptoms  are  observed  when  the 
affected  man  has  been  brought  to  fresh  air.  I  have 
seen  occasionally  marked  temporary  excitement  and 
mental  confusion  or  exaltation,  and  even  definite 
epileptiform  convulsions  during  the  stage  of  re- 
covery. Drowsiness,  giddiness  and  slight  breath- 
lessness  on  exertion,  and  irregularity  of  the  pulse, 
may  also  persist  for  some  days.  Bronchial  irrita- 
tion and  cough  may  be  observed,  but  in  some  cases 
this  may  be  due  to  coincident  slight  nitrous  fumes 
poisoning.  Idiosyncracy  counts  for  a  good  deal  in 
susceptibility  to  carbon  monoxide.  Alcoholics 
appear  to  stand  '  gassing  '  badly,  so,  naturally,  do 
those  affected  by  miners'  phthisis.  Occasionally 
I  have  heard  sufferers  from  miners'  phthisis  state 
that  they  have  never  been  the  same  after  having 
been  '  gassed,'  and  they  have  attributed  the  com- 
mencement  of    their   breakdown   to   this   cause. 

But  the  long  train  of  serious  after  effects  which 
have  been  repeatedly  observed  in  England  and 
elsewhere  in  cases  of  carbon  monoxide  poisoning 
after  colliery  explosions  or  fires,  or  after  poisoning 
by  the  gas  from  other  sources,  is  in  my  experience 
comparatively  inconspicuous  on  the  Rand.  I  should 
very  much  like,  however,  to  hear  the  experience 
of   other   medical  men   in   regard   to   this   matter. 

I  shall  therefore  note  briefly  the  chief  sequela? 
which  have  been  observed. - 

1.  Prolonged  coma,  lasting  sometimes  for  several 
days,  and  usually  ending  in  death,  is  described.  I 
have  not  seen  this.  Relapses  after  apparent  tem- 
porary  recovery  are   frequent,  and   may  be  fatal. 

2.  '['here  may  be  persistence  for  considerable 
periods  of  the  initial  symptoms,  chiefly  cardio- 
vascular, in  character. 

Headache,  lueathlessness  on  any  exertion,  tachy- 
cardia,  palpitation  and  precordial  distress  may  per- 
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sist    for    weeks   or   months.     Syncopal   attacks   may 

recur   and   end    in   death.     Barely   aiterio   sclerosis 

-nit  later  on. 

'.',    I'm  umonia  is  a  not  uncommon  cause  of  death 

after    carhon    monoxide    poisoning.        The    type    is 

usually    lobar    and    extensive,    sometimes    broncho 

The  condition  usually  develop 

third     day.     sometimes     later,     and     the 

disease  commonly  runs  a   rapid  course,  the  patient 

often    dying   after   two  or   three   days'  illness.       1 

mention   these   facts   in   ordei    to   differentiate   such 

cases    from    tin.  fumes    poisoning,    in 

which    the    ai  ill  symptoms    always    de 

velop    within    twelve    hours.     Personally    I    do    nol 

recoiled  any  case  admitted  to  hospital  from  carbon 

in .side  poisoning,   in  which  lobar  pneumonia  has 

developed  within  a  few  days,  but  I  should  be  glad 
to  hear  the  experience  of  others.  It  is  probable 
that  such  cases  do  occur  from  time  to  time,  but 
I    do    nol    think    that    they  are    at    all    common.      In 

one   instance   in   the  tee. .ids  the   mining 

held    that    the    death    of    a    native,    who    had    been 

admitted  to  a  nun.-  hospital  suffering  from  'gass- 
ing,' and  who  after  three  days  developed  pneu- 
monia and  died  i. ii  the  tenth  day  after  the  acci- 
due  to  the  accident.  The  point  is  of 
medico  legal  interest.  Acute  oedema  of  the  lungs 
has  also  been  described. 

t  Apart  from  cardio-vascular  changes  the  after 
effects  of  ide  poisoning  fall  mainly  on 

/  !■  m.  Symptoms  pointing  t.. 
lesions,  both  peripheral  and  central,  hulk  largely 
in  the  literature.  They  often  develop  aftei  tem 
porary  recovery.  Neuritis  frequently  occurs. 
\  omotor  disturbances  are  also  frequent,  e.g.,  in 
dm  air. I  erythematous  patches,  lasting  for  weeks 
and  followed  b\  local  anaesthesia.  Trophic  dis 
tiiil.an.es  may  occur,  sometimes  even  deep  slough- 
ing of  the  tissui         I  -       i  ommonly   more 

i  in  l.iii.es.  such  as  a  general   paresis,  para 
or    hemiplegia,    are    obsen  i  rj 
myelitis  and  disseminated  sclerosis. 

Changes  in  the  voice  and  speech,  and  disorders 
of  the  special  senses,  such  as  nerve  deafness,  and 
auditory  and    visual   hallucinations,   are   . 

Psychical    Bymptoms   are   not    uncommon,    excita 

bility   and   irritability,  amnesia,  change  of   disposi 

t  "ai      lost     of    '  grip '    and    initiative,    di 

melancholia,    even    final    dementia,    are    described. 

ma-,     last    for   months   or   may 

l ■■  i  in. in.  nt 

If  I  am  righl  in  considering  thai  such  serious 
cl  are  i  ompai  al  i  i  elj  infi  equenl  on  the 
Rand,  I  can  only  conclude  that  an  important  factor 
iii  producing  them  is  duration  oj  exposure.  With 
da  the  exposure  i  shorl  and  sharp  After  colliery 
explosion  ■  .  posnre  is  often  prolonged  and 
ing   is  more   gradual 

At  the  great  explosion,  followed  by  e  serious 
lire.  win.  h  ...  mi  red  at  Senghen;  .1.1  in  ( li  tobi  r, 
l'H:i,  I  In  men  were  killed,  and  Is  were  rescued 
alive  and  survived,  after  mi  exposurt  if  aftei  damp 
lor   twenty   hour.'. 

Tin-  gross  signs  found  post  mortem  in  fatal 
cases  of   rail.. .n   monovide   poisoning   are  well   known 

and  quit  I  onlj   n  fer  t..  them  now 

now  in  order  to  indicate  the  contrast  with  those 
shown   iii   cases  of   nitrous   fumes  poisoning,   which 

I    shall    mint lain         II, ,.   general    signs   are   those 

of   asphyxia    with   engorgement    of 

and    the    great    veins.        The    special    Bi'gi 

i  harai  tei  istii    cherr    red   i  olour  ..f  the  bl I     the 

muscles  ami  the  tisanes  generally,  which  is  unmis 


takeable.        The    lips    and    skin    may.    but    do    not 
always,    show    a    strikingly    life  like    tint.  There 

may  be   patches  of   rose   pink  discoloration  here  and 

tie n    tie      -inf. I    the    I. ody.    and    the    post 

mortem  hypostatic  staining  may  have  a  pinkish 
tint.  The  1. 1. . od  is  cherry  red.  very  fluid  in  charac- 
ter, and  does  not  readily  coagulate.  The  bronchi 
may  lie  injected,  and  the  lungs  commonly  show 
..f  congestion  or  hyperemia.  The  brain  and 
chord  also  show  hyperssmia,  ami  frequently  multi- 
ple -mall  haemorrhages.  The  spectrum  of  carboxj 
hiiMiiugloliin    lint  for    lengthy    periods, 

even     for    months  in    the    blood    of 

those    win.    have    died    while    exposed     to    the    gas, 
and  the  percei  turation  ■  ■'  the  blood  may   he 

estimated  bj   th<    colorimetric  test  suggested  by  Dr. 
I  [aldane 

There  is  onlj  one  other  point  which  1  wish  to 
mention  regarding  the  symptomatology  and  patho- 
i.  poisoning.  Chronic  curium 
monoxidi  poisoning  occupies  a  considerable  space 
in  the  literature  of  the  subject.9  Very  numerous 
accounts  have  been  published  of  a  similar  train 
of  symptoms  having  occurred  in  persons,  whose 
occupation  or  living  conditions  have  exposed  them 
to  the    inhalation   over   varying    periods   of    repeated 

but   relatively  small  doses  of  carl monoxide,  e.g., 

in   those   working    in   c tection    with   u'as   engines. 

or    blast    furnaces,    in    laundries,   or    in    pla. 

■_'as    is    used     for     fuel    and     lighting,    or    where    slow 

combustion  sto 

I  'he   train  of  Bymptoms  described   includes  lead 
i  and    muscular    weakness,    palpita- 

tion,   an.-eniia    and    breath  i  ion.    loss 

ht,    neuritis,    neurasthenia,    even    loss    of 
memory   and    weakening  of   the  mental   faculties. 

It  is  characteristic  of  many  of  these  cases  that 
cessation  of  work,  or  change  to  fresh  air,  causes 
a  disappearance  of  the  symptoms, 

The   observed    cases   of    this  condition    are   numer- 
ous   and     well-authenticated,      tin     the    other    hand. 
equal!]    valid   evidence  of   the  acquisition 

in    many  i  ases   of    f,, I.  nine,    to    repeated    .small    doses 

is.     Experimental  evidence  beam 
matter  appears  to  be  small   in  amount.     Naamitn 

and    llrahaine."     however,     found     that     guinea     pigs 

were  not   in.. .mi led   by  a  25  per  out     saturation 

of    their    blood    by    carbon    monoxide,    and    that    they 

could   be  gradually  brought   to  tolerate  even  a    t.'i 

per  (int.   saturation,  an  initial  extensive  degenera- 
tion of  the  red  cells,  ,'n.  ompanied  by  a  shot 
of    ill  health   and    loss  of    weight,    being    rapidly   cm 

p.  1 1  - 1 1  •  .1    bj    a   l'i  .at    in.  i  ease    in    the    nut 

.Us.  Irs 

The    point     is    oi  teres!     lot  ally,     since 

intermittent   exposure  t..  small  am its  oi 

monoxide  may  not  infrequently  take  place  under- 
ground, for  example  in  persons  waiting  to  be  hauled 
up  the  shaft  after  blasting,  or  when  the  ventilation 
of  workings  in  which  blasting  has  taken  place  is 
inadequate!]  carried  out,  The  questii f  protect- 
ing waiting  places  from  the  access  of  dust  and 
blasting  fumes  is  now  receiving  attention. 
(To  lie   continued.) 
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THE  METALLURGY  <>F  GOLD. 


By  Sib  Thomas    Kirke  Rose. 


6th    Edition,    published    b\     Chas.    Griffin 
aud  Co.,  London.     Price  22  6  nett. 


To  the  members  of  the  CM.  and  M. 
Society  the  name  of  Sir  Thomas  Kirke  Rose 
is  so  familiar  thai  little  need  be  said  intro- 
ductory In  a  review  of  any  work  of  his  on 
gold.  There  is  im  student  of  gold  metal 
Lurgy  who  is  nol  familiar  with  his  classic  on 
tins  subject,  ami  a  new  edition  needs  little 
praise  other  than  to  call  attention  to  the 
many  fresh  features  and  up-to-date  charac- 
ter of  the  information  embodied  in  this  work. 

Si,  evident  are  these  attractions,  that  a 
first  glance  leads  to  the  opinion  that  a  new 
work  lias  been  placed  before  us,  and  it  is 
only  by  going  carefully  through  the  book 
that  the  reader  locates  the  old  familiar  order 
and  processes  that  carry  him  back  nearly 
quarter  of  a  century.  Old  things  have  been 
revised  and  new  developments  treated  in  a 
comprehensive  manner  that  quite  clearly 
slmws  the  master  hand.  The  Institution  of 
Mining  and  Metallurgy  is  to  be  congratulal 
ed  mi  a  President  who  can  write  in  so 
authoritative  a  fashion.  References  are 
world  wide  and  embrace  particulars  of  treat- 
ment in  all  goldfields.  with  special  mention 
of  the  latest  features  of  Transvaal  '_'old  min- 
ing practice.    ■ 

The  hook  contains  600  pages,  and  is  divid- 
ed into  twenty-five  chapters,  whilst  an  excel- 
lent contents  and  an  index  are  included. 
Quite  a  number  of  the  222  illustrations  are 
insets,  and  form  most  valuable  additions  t  i 
1  he   w  oik. 

Tin  contents  tied  of  the  physical  and 
chemical  properties  .if  gold,  its  alloys  and 
ll heuiistry    of    its   compounds;    its   occur- 


rence and  distribution  and  the  treatment  of 
placer  deposits;  stamp  batterj  crushing  and 
amalgamation;  fine  grinding;  concentration 
and  dry  crushing;  roasting  and  chlorination ; 

the  cyanide  process — chemical  reactions, 
general  methods  and  special  details  of  prac- 
tice; refining  and  parting  of  gold  hull  ion  ;  the 
assay  of  ores  and  of  gold  bullion  ;  whilst 
of   mere   special   interest    is   the   bibliography 

eleven  pages  detailing,  according  to  sub- 
ject, all  publications  on  gold  metallurgy. 

The  book  is  attractively  printed  and  the 
illustrations  (dearly  defined.  The  work 
should  attract  the  practical  man  as  well  as 
the  student,  and  to  no  one  should  it  he  mere 
interesting  and  instructive  than  the  many 
men  engaged  in  metallurgical  work  on  the 
Rand. 

A.  McA.  J. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 
Production  or  Argon. — "  The  cyanamide  pro- 
cess has  been  used  recently  in  America  as  a  means 
of  producing  argon  in  quantity.  Nitrogen  obtain- 
ed from  the  air  by  the  copper  process,  is  repeatedly 
passed  through  the  cyanamide  furnaces,  until  con- 
centrated argon  remains  as  the  residual  gas. 
Thousands  of  cubic  feet  of  this  gas  is  being  sold 
for  the  use  of  the  electric  lamp  industry,  chiefly 
in  America,  but  some  is  exported. "—F.  S.  Wash 
burn,  Chem.  News,  1915,  //.'.  29  Journ  Sot 
Chem.   Ind.,  July  31,   1915,  p.   796.     (.1.   A.    W.) 

Frectous  Metals  in  Litharge. — "  From  1200 
gin.  of  litharge  the  author  obtained  a  weighable 
quantity  of  gold.  Platinum  could  not  be  detected 
in  the"  litharge.  The  assumption  that  colloidal 
platinum  occurring  in  ores  cannot  be  determined 
by  the  ordinary  assay  methods,  is  disproved  by 
the   results  of   experiments   in    which   colloidal    gold 

.mil     platinum    were    added    t vs    and    the    latter 

thru  analysed;  from  98%  to  99-6%  of  the  two 
metals  was  recovered." — J.  Loevy,  Chem.-Zeit., 
1915,  19,  287.—  Jnurii.  Soc.  Chem.  Industry,  .lime 
15,    1915,   p.   ulS.     (J.   A.   W.) 
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Vi  gi  i  m;i  i      Dei  i.-     mi     Poisonoi  -     Plants 
Hurl;   and    fruitt    o)    Strychnoi    Benning 
iron.    South    A  turn.      Tin'    bark    contained     1'8 

oi  the  trail  "Hi.  .  and  the  kernels  1%, 
of  an  alkaloid,  different  from  strychnine  and 
brucine,  but  which  could  not  be  obtained  in  a 
crystalline  condition,  except  in  one  experiment  in 
which  a  fe*»  rosettes  of  whiti  needles  were  obtain 
imI,  which  decomposed  between  260  I  and  270° 
i  .  The  husks  i  ontained  1'9  oi  an  oi 
l .ii .  and  the  kernels  17"6  oi  a  pale,  I 
orange  oil. 

Spei  imen  oi  Icohanthi  ro  ■  m  nata,  i  '•  Don, 
from  the  rran  lal  and  oi  Cape  Slangkop " 
[Ornithoglot  um  glaucum,  Salisb.)  from  S.  Africa 
pere  found  I ntain  pois s,  bitter,  amor- 
phous substances  with  a  physiological  action  simi- 
lar to  that  of  digitalis.  The  leaves  of  Tephro*ia 
I    ■  /■  /,  .    Hook,   fi  om   R  found   to  con 

tain  015%  and  the  eed  0  3  of  tephrosin. 
The  leaves  also  contained  0'66'  oi  teph 
rosal  and  nil.')",  of  the  vellow  substance,  m. 
p|     228     I  '     i"   229     i    .    isolated    bj     Hanriot    (/or. 

rit),    whilst    the    s Is    conl  ii 1    8        oi     the 

yellow  Bubstance  and  O'll'  of  a  new.  colourlesn 
non-nitrogenous  substance,  m.   |  •  t     158     I  R 

[mp.  In-t..  1915,  IS,  28  65.  Journ.  Soc.  Chem. 
Ind.,  May  31,  [915,  pp.  570,  571.     (J.   A.  W.) 

I'i-m  ii  ii"  i  roi  \m\iom\  (Substitute  for  Mess 
lei  -  reagent)  "When  mercuric  chloride  solution 
is  made  alkaline  m  presence  of  sodium  chloride,  a 
very     Boluble    complex     compound,     Na  IIl:'  1  .     is 

formed,     which     is    Btable     in     presei if    large 

amounts  of  the  sodium  salt.  This  solution  precipi 
tales   quantitatively    very    minute   amounts   oi    am 

i.i.    producing   a    bluish    white   cloudiness,    or   a 

white  precipitate  with  larger  quantities  of  am 
monia  Bj  adding  lithium  carbonate  the  tendency 
of  the  precipitated  particles  to  coalesce  is  prevent 
ed,    and    if   the   reagent    '"■   employed    foe   neplieln 

met  i  M    measurements   1 1 tain   1 hemii  ii   nitro 

■ii     detei at  ion.-),    a     hi  tie     l        Boluble    stan  h 

solution   ia  also  added  to  keep  the  particles  in  mis 

The  proportions  required  are  :  50  ci     cold 

saturated  mercuric  chloride  solution,  1"'  gm.  sodium 

chloride,    :(■">   cc.    saturated    lithium    carbonate   boIu 

lion,     and     65    CC.     water.        The     water     used     must     he 

t    .-i    ,  loudiness   appeal  s,    I  he 
liquid    can    !»■    easily    filtered    after    shaking;    with 

d    lal.        The    reagent     is    more    stable    than 
that   of    Nessler,   but    fully  as  sensitive,   preeipitat. 

iii«   an in. i    from    aim nun    sulphate   diluted    to 

1    :  1. mill. I [|     should    be    useful    in    water    analy- 

bis,    and    '.in    he   applied   directl-    to  ordinary   and 

i Kieldahl      determinations,      rendering      them 

I.-.,  tedious  and  obviating  errors  due  to  distills 
tion."  S.  8.  Graves,  J  \mer.  Chem.  Soc,  1915, 
37,  1171  1181  /"»!»  Soc.  Chem.  Industry,  |5th 
.lime.   1915,   r    688        r.  A.  W.) 

I   oi  oeiMiinn         DSTEEMINATION       OI        PHOSPHORIC 

\    colorimetric    method    is    described    de 

pending    on     the    blue    coloration    produced     when 

ammonium   phosphomolybdate  is  reduced  by  warm 

ini;   with   a   solution  of   hydrazine   Bulphate ;   the   in 

i   the  colour  is  proportional  to  the  amount 

of    phosphoric    ai  >i    p I        \    i  ompai 

i  en,  is  prepared  bj  dissolving  0505  gm  of 
crystallised  disodium  phosphate  in  um  ci     of  water. 

in,  oil.  ed     n   .i 

. .  ni  i  ,i  n  e  tube,    i   ci     "i    niti 

mil  ,i  quant  itj   oi    ;n      ammonium  mi  rate  added  to 


tube  to  the  tenth  mark,  then  the  tube  is 
heated  and  2  Ci  oi  :'.  .  ammonium  lybdate  solu- 
tion   is    added,    thoroughly    mixed,    and    the    solution 

centrifuged  for  two  minutes  The  dear  solution 
is  ["-mid  oft    and  the  precipitate  shaken  with  80% 

ami i  it  in     nitrate    solution    and    again    centrifuged 

for  two  minutes,  and  the  clear  solution  poured  "ft 
lie  precipitate  is  then  washed  into  a  inn  cc.  flask 
by  means  oi  i  -'  solution  of  hydrazine  sulphate 
(20  cc).  and  the  solution  warmed  The  flask  is 
then    led      and    tilled    to    the    mark    with    distilled 

watei  |  l  cc.  of  this  solution  is  equivalent  to 
O'OOOOl  gm.  P,03.  The  solution  to  1..-  analysed  is 
treated  in  tie'  same  manner,  ami  the  two  solutions 
ii pared  in  a  i  oloi  imeti  i  E  Rn  cm  a,  Bull- 
lead,     see     ffon inie,     1914,      .    272     275.— /awn. 

Soc.   Chem.   Ind.   July,   31,    19  (A.   \V.) 

I  s      I  on      1,1      |\     I  ;  \s       \s  m  .,  SIS,         I        .\!  hi 

mm  Pybocalloi  "The  most  satisfactory  alka- 
line pyrogallol  reagent  for  absorbing  oxygen  is  one 
containing  13*6  gm.  of  pyrogallol  ami  71*5  gm.  of 
potassium  hydroxide  per  ion  cc,  prepared  by  die 
Bolving  15  'jni  of  pyrogallol  in  inn  ir.  of 
potassium  hydroxide  solution  of  sp.  gr.  1'55  j  carbon 

monoxide  is  fori 1  only  in  negligible  traces,  if  at 

all.  by  this  reagent.  Using  100  cc,  of  gas  sample 
in  a  Heiiiple  double  pipette,  with  25  cc.  of  the 
reagent  in  the  first  pipette  and  185  cc.  in  the 
second,  and  working  at  20  C  to  24  C,  the  fol- 
lowing values  were  obtained  for  the  Bpecific  absorp- 
tion of  the  reagent  (see  preceding  abstract)  : 
In   lh  a: /a  I  pipette    for   u*c    with    mercury. 

No.  oi  minutes  samples  «  ere 

shaken     ... 

Samples taining  20'9     •  • 

Samples   containing  90     11    '21 

In    l/iiiijnl   in /a  iii    im   liquid   reagents. 


1 

■  > 

3 

I 

27 

.-ill 

:■! 

— 

21 

•24 

24 

Samples  containing  20  9     0 
Samples   containing  90     0 


25      29 

1 1     27 


31 


32 


The   values  for  the  samples  menti d   are  applic 

aide    to    all    samples    containing    less    oxygen d 

the  values  for  samples  containing  90%  of  oxygen 
could  be  applied,  for  practical  purposes,  to  the 
analysis  of  nearly  pure  oxygen,  tiempel's  objec 
tion  to  the  use  of  potassium  hydroxide  purified 
by  alcohol  i  ould  not  be  i  onto  me. I  l;  p  \\ni  b 
son.    J      l,i,l     /:„,/.    Chem  .    1915, 

?oe.    Chem.    industry,    August    16,    1915,   p. 
853.     (J.   A.   W.) 

Minion  oi   Exteacting  Potash  mom  Felspar 
l  he     \p|i,il  n  In. oi    Mountains   contain    large   quan 

titles  of   felapatl k   high   in   potash      Man-    at 

tempts   have  been   made   to  extract   tins   potash    in 

ible  form  in  order  to  use  it   In  fertilizers. 

The   process   consists   in    powdering    100   parts  of 

felspar     rock     with     20     nan-     oi      burned     lime 

end     sprinkling     a     solution     of     calcium    chloride 

ti  I a     moving     layer     of     the     powdered     mix 

tine.     The  calcium  chloride  unites  with  the  lime  to 

form    halls   or   cl ps.    and    these   are   screened    out 

■  o, il    fed    t,i   a    rntar-    kiln       I  In     formal I    the 

•  lumps   | Iu.es  an   intimate   mixture   between   fel- 

spai    ami   flux   and   thus  a    reaction  miring   heating 
high   yield  ;    it    also   elii at       thi 

dust      nnisam  ,-  The      .  I,un| sing      d 


.Tan.  lfllj 
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kiln  arc  heated  by  the  powdered  coal  blast  to  a 
bright  red  and  issue  in  Hip  same  outward  form  in 
which  tliev  entered  but  with  the  potash  dissociated 
from  the  silica  of  the  felspar  and  united  with  the 
chlorine  of  the  calcium  chloride  to  form  potassium 
chloride. 

The  lumps  fall  hot  into  water  and  the  potash 
"It  is  le'ehe.l  out.  producing  a  10  per  rent,  solu- 
tion of  potassium  chloride.  This  solution  is  sprayed 
down  through  the  hot  waste  gases  of  the  kiln,  the 
water  evaporated  and  a  hot  concentrated  solution 
obtained.  Tjiis  solution  is  dried  at  this  point  or 
by  passing  through  a  rotary  drier  using;  the  hot 
gases  from  the  rotary  lime-burning  kiln." — G.  W. 
Uogcershall. — Enqineering  Magazine,  July,  1915, 
p.  578.— (H.  A.  W.) 

METALLURGY. 
Electric  Furnace  for  Cyanide  Hold  Py-Pro 
DUCTS. — "  The  gold  precipitate  from  the  zinc-dust 
presses  in  the  cyanide  plant  of  the  Alaska  Tread 
well  Gold  Mining  Co.,  Treadwell.  Alaska,  is  treas 
ed.  in  the  refinery  adjoining,  by  the  Tavener  or 
tead-smelting  method.  About  3  or  4  tons  of  this 
precipitate  are  produced  monthly  having  a  sold 
assay   value  of   $40,000  to   $60,000"  per  ton. 

It  was  formerly  the  practice  to  treat  the  by- 
products from  this  process,  consisting  of  2  tons 
of  slag,  300  lb.  of  matte.  500  lb.  of  refinery  refuse. 
flue  dust,  etc.,  in  a  24  in  water-jacketed  blast 
furnace.  This  practice  was  discontinued  in  the 
summer  of  1914  by  reason  of  the  difficulty  of  keep- 
ing the  lead-well  open  when  treating  a  high-grade 
lead  product  :  of  preventing  the  loss  of  gold  in  the 
flue  dust  :  and  of  avoiding  injury  to  the  general 
health  of  the  refinery  operators  :  a  plain  single- 
phase  electric  furnace  was  substituted  for  the  blast 
furnace. 

The  furnace  was  constructed  from  an  old  steel 
acid  drum  by  cutting  off  the  top  and  introducing  a 
cable,  made  from  strands  of  bare  copper  wire, 
through  the  bottom  and  spreading  the  strands  out 
fan-shaped   on  the  inside  of  the   rlrun-. 

Powdered  graohite,  obtained  by  grinding  up  old 
crucibles,  mixed  with  10%  cement,  was  tamped 
wet  into  the  bottom  of  the  drum,  around  and  com- 
pletely covering  the  copper  wires.  The  graphite 
was  carried  up  to  the  bottom  of  the  furnace,  or 
lead-well,  and  acted  as  the  lower  electrode.  The 
sides  were  built  no  of  ordinary  firebrick  forming  a 
melting  chamber  14  in.   in  diameter  by  20  in.   high. 

The  upper  electrodes,  of  graphite  or  carbon,  are 
3  in.  in  diameter  and  411  in.  long,  arranged  with 
joints  enabling  new  electrodes  to  be  connected 
without  shutting  down  or  wasting  stubs.  A  screw 
feed  was  arranged  for  raising  and  lowering  the 
tipper  electrode.     (Fig.    1.) 

The  cover  for  the  furnace  had  three  openings. 
one  for  feeding  the  charge,  one  for  the  escape  of 
_r;ist-s.  and  one  in  the  centre  for  the  introduction  of 
the  electrode.  It  was  later  found  more  practical 
to  enlarge  this  centre  opening  to  0  in.  in  diameter, 
to  allow  of  a  central  feeding  of  the  charge  around 
the  electrode. 

A  4  in.  pipe  connected  to  a  ventilating  fan  car- 
ries off  the  escaping  gases. 

The  furnace  is  operated  on  t he  lighting  circuit 
through   a    "ill  kw.    transformer.   60  cycles,    110  volts. 

Later,  a  water  rheostat,  operated  by  raising  and 
lowering  one  disc  on  another  submerged  in  a  bar- 
r.l  of  water,  was  constructed  to  lower  the  voltage 
for  use  when  starting  the  furnace,  or  when  there 
was  a  bath  of  metal   in   the  bottom  of   the  furnace 


that    would    otherwise    allow    too    much    current    to 
pass  and  thereby  cause  short   circuiting. 


Pig.   1. — Sectional   View  of  Electric  Furnace. 

The  material  to  be  treated  in  the  furnace  is 
mixed  in  the  following  proportions  :  Refinery  by- 
products, 1(10  lb.  :  old  reverberatory  hearths,  con- 
taining 60%  (all.  20  lb.:  litharge,  20  lb.;  coke. 
2  lb.  ;  scrap  iron.  3  lb.  About  100  lb.  of  the  mix- 
ture is  added  for  a  charge.  The  total  amount  of 
material  added  during  the  melt  is  S..307  lb.,  of 
which  5,870  Hi.  is  by-product  material  (old  slag. 
the  residue  from  burning  old  mill  launders,  sweep 
ings.   etc.)   of   the   following   composition  :- 

Per  Cent. 

SiO  40  1 

Fe  "  It.  ii 

Cat)  16  1 

Cu  5  ''  . 

Pb  30 

Zn  5-7% 

AID         20% 

S   "  36% 

Moisture  4'0°o 

96'4°o 
Gold  $1,095-50  per  ton 

Coke  is  added  to  the  charge  as  a  reducing  agent, 
only  a  quantity  sufficient  to  throw  down  the  lead 
being  used. 

The  charge  is  introduced  into  the  top  of  the 
furnace  through  the  central  opening  around  the 
electrode  without  removing  the  slab  cover. 

In  starting,  the  furnace  is  operated  as  an  arc 
furnace,  until  it  has  become  thorough  hot,  when 
the  charge,  consisting  of  slag,  brick  dust,  etc.,  is 
added,  the  electrodes  being  raised  as  the  load  in 
amperes  increases,  until  the  entire  chamber  is  filled 
with  the  charge  and  the  upper  electrode  extends 
into  the  melt  almost  a  foot.  As  the  charge  con- 
tinues to  melt  the  electrode  is  moved  down  or  up, 
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Hip    amperage    readine   as    nearly 

i  the   upper 

•  ■-  tin*  power  consump- 
tion and   thereby   affects  the  anion)  I 

At  this  Btage  the  furnace 

mple    arc    furnace,    but    ha 
transformed  itself  into  type  of  furnace, 

III"      S"llli     llllill 

•  In-    i  urrenl    passing     from     one 
through  the  centre  ol  other. 

\  1 1.  i    i  he  chai  in,  which  takes 

on  an  average  'J  hr     l"  nun  .  tin-  power  i-  turned 
off   ami    i  r  15   min. 

his   allows  tin 
mii  le  oul  a   forehearth. 

In    operation,    the 
tapped,    as    in     Hi.'    blast     furnace.     If    tin'    lead 
it.-.l   K\'  diverting  current    ; 
-  ctrode   ami 
lead,    tl"  an    arc   on   the 

siil.-  ..f  tin-  fui na.,-  or  into  the  lead  tap. 

Tin-  operators   use   coloured   or  amber  glasses   t,, 

protect  their  eyes  from  tin-  L'lare  of  the  electric  arc. 

ating  Data. 

... 

■  h  "f  charge  added,  lb. 

fusion  time  of  chi 

Total   numbei 

Graphite  electrodes  used 

Total    powi  -    In      in    min  . 

kw.    In, Ills 

Power  used   per  hour,  kw 

Power  1 1  -- .  - « 1  pei 

kw.  I, 
Power  used  per  ton  of  material  fed, 
kw.  1 

'1  per  hour,  ft. 
Material   melted   per  hour,   lb. 
M  i  ■  •  i  ill   melted   for  24   hr.,  Mi. 

'   ,,f  lust    fur   flux   is  the  coke,   2  lb. 
per  ion  Hi.   "f  by-product   material  or  118  Hi.  total 
being    used,    Bince    the   old     reverberatory    hearths 
furnish   the  linn-,   tin-  cupels  from   bullion   rel 
tin-  litharge,  and  mill  scrap  tin-  iron. 

raphite   ami    carbon    electrodes   are    uged, 
I 
less  than   I   .int.   per  Uw.   hour. 
The    1  d    for    tin-    operation    of    the 

furnace,     including     tin-     work  ami 

24  In 

linn    In     i  he    regular  i  houl 

tin-   ai.l    nt  The   opera! 

■ 

ling  ■  hap   been  rx- 

pei  n-ni  ed    from   -  I 

nf    tin-    tin  nai .-  .I.-,    ni 

grounded  cin  uil 

'I'ln-  .... 
t..   tin-   blast    furnace    t.n    melt 

i         \  old   in 

flue   .lu-i .    be<  hit   i  li ii  -i,  •    ji    ,i. 

neutral  atm  ..I  ..f  in  a   ■ 

air  :   ll !•' 

n    ami 

tin'    hi-'ln  r    !■  nil.,  i. Hi I.t  in- il.li-.    making    a    mure 

fluiil   slag,   tin-   i tj    of   regulation   of  tin-  meltino 

temperature;   tin-   benefit    t..   tl,,-   general   health   ..f 

tin-  operatoi b." — W.  P.  L/ 

Min.  Eng  .  July,  I'M".,  p    ill'.      (J     \    w  - 


12Shr.  JO  min 
1605 

•_'  hr.  .'.ii  min. 

1  per  24  hr 

ill" 


I. nil  I' 

015 


1 .625-0 


MIS  111   vM'.i  - 

ACCIDENTS  li'  IM  POISOKOUS  Al'HYXMTlNC  GASES 
in  Mini-.  (Conlinurd  from  jKigi  8,  /'■  •  .  79/5, 
Journal.)     S  We  may  turn 

now  to  tin-  consideration  nf  tin-  Bymptoi 

by  tin-  irritant  acid  fu s, 

monly   known  as  nitrous   fumes.     What   is  actually 
inhaled    is   mainly   a    mixture   nf   nitrous   ami 
acids.     Nitrous    fumes   .m-   tin-    red    irritant   fumes 
with  tin    smell  nt   which  most  miners    ■ 

i  li.-  in-  i      \\ .-  .1.  ni  down- 

ward  limit   nf    its   toxicity.     Exp  little 

I  -    ii"  if   an   hour. 

and  by  Haldai  death  in  mi.  e  after 

■.'..nt;,  four  hours,  with  tin-  typical  sequence 

tnptoms,     ami     tin'     symptoms     wen-    tin-    sann' 

whether  nitric  oxide  or  the  fumes  nf  burning 
dynamite  were  added  to  tin-  air.  It  was  found 
that   with   small   percentages  nt    nitrous   fumes 

I  .inn  was  iioi ma!  -it  1 1,-  i ,!"■'  ,'t  deal h. 
With  higher  percentages  (and  more  rapid  death) 
the  blood   was  found   to  1"-  mon  icolate 

coloured,  ami  to  contain  methaemoglobin.  1  ml--r 
the  latter  circumstances  nitrous  fumes  ait  Ike 
carbon  monoxide  by  disabling  the  haemoglobin, 
ami  may  in  concentration  produce  rapid  death. 
Where  tin-  exposure   is  to  .small  amounts,  death   is 

dm-  snlily  ti,  the  lung  inflammation  ami   it-   u 

li    is   with   this   lattei 
of   poisoning    that    we   are   locally   familiar.        II  ,  I 
amount     m 

as   NO.)   found  by   Mann 
in    mine    air    after    blasting,    but     the 
the    gas   in    poisonous   amounts   is   probably   I 
very   uncommon   in  ordinary   blasting   practice.       I 

shall    give    Mime    <\  i .  1 .  1 1.  ■  '.nielli    hlter. 

What  is  certain  is  that  quite  a  brief  exposure  t-. 
small  quantities  of  nitrous  fumes  is  sufficient  to 
produce  serious  ami  even  fatal  poisoning.  Air 
which  contains  enough  nitrous  fumes  to  cause  fee! 

of    irritation    in  the   nose   or   ail 
\er\    danger 

'I'lie    Bymptom  very    charac 

teristie  .\t     th. 

\    mi"  nitt mi-    fumes   has   a 

sense  nf   irril  nose  ami   throat,   and   nf 

tricl  urn.  and   pel 
is    In'.,. I. ii  he.    smarting    "I    ilin    eyes,    ami    there    t« 
,  characteristic  sign,     Hut 

m  l>      ""I     I"'    - 

an. I    • 

'I'll,'  man  maj    feel  quite  ",l!  and  may  contir 
work.     II-    leaves  th"  mine,  has  his  supper  perliaps, 

1  11  lite 

symptoms    suddenly    i  ..me    mi.    and    progress    with 

there 
i-    marked    ami    incronsii  '      ithing. 

with  the  chest 

II  Si  nil  at maj    al 

this                                          i    sounds.     Hut    this   ,,,n 
-  eedilv    followed    hv    th,-    - 
■    fluid   hi I 

"      ami     ail-'  in' 

now     reveal  "-i-  Thi 

cyanosis    ami    marked    dyspnoea    and    d 

:  ,-■  Ij     treat!  -i 
very   often    in    spite   ,.f   all    treatment,   hv    collapse, 

-  .1    death    irilliin    "    i.  w 
1    well    remember   tin-    first    case   of   this  condition 
which    '  V 
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miner  was  taken  ill  suddenly  in  his  room  on  one 
of  the  mines  at  11.30  p.m  I  saw  him  at  1  a  m 
He  was  cyanosed  and  in  much  distress,  His  lungs 
wen-  full  of  moist  sounds  and  one  base  was  dull. 
The  wooden  floor  of  his  room  was  covered  with  a 
blood-stained  fluid  expectoration.  He  died  at  5 
a.m.  I  could  not  reconcile  his  condition  with  that 
of  any  form  of  acme  pneumonia  which  I  have  seen. 
bat  it  agreed  at  every  point  with  the  published 
descriptions  of  nitrous  fumes  poisoning.  It  is 
probable,  I  think,  that  a  certain  number  of  cases, 
returned  as  "  pneumonia,'  amongst  underground 
workers,  are  really  cases  of  nitrous  fumes  poison- 
ing. 

The  typical  sequence  of  symptoms  in  nitrous 
fumes  poisoning  is  therefore  this:  (1)  Initial 
symptoms  of  irritation  occurring  at  the  moment  of 
exposure  and  usually  comparatively  slight. 
Nitrous  fumes  never,  in  our  experience  of  ordinary 
gassing  accidents,  produce  partial  or  complete  un- 
consciousness   at    the     time    of     exposure,     as    docs 

carl monoxide,    although    they     may    do    so    if 

present  in  massive  amounts,  and  cases  of  rapid 
death  from  the  concentrated  fumes  of  burning 
explosives  may  be  partly  due  to  this  cause,  i'.'l 
I  latent  period  o)  several  hours  duration,  during 
which  the  patient  may,  and  commonly  does,  feel 
quite  well  (3)  The  *udden  onset  after  that  inter- 
val of  aeuti  symptoms,  due  to  a  rapidly  progres- 
sive inflammatory  oedema  of  the  lungs.  The 
appearance  nf  this  well-marked  symptom-sequence 
is    of    great   diagnostic    significance. 

The  post-mortem  signs  are  also  definite.  There 
is  an  intense  injection  of  the  trachea  and  bronchi, 
which  is  characteristic.  The  lungs  are  intensely 
edematous,  often  enlarged  and  tense  with  oedema. 
A  copious  frothy  Mood-stained  fluid  exudes  from 
them  on  section,  and  max-  be  seen  to  occupv  the 
air   passages.     There  may   be   patches  of  incomplete 

i solid.ntion.     sub-pleura]     haemorrhages     mav    he 

observed,  and  blood-stained  flnid  in  the  pleural 
cavities  or  the  pericardium.  The  right  heart  and 
the  crrpnt  thoracic  and  abdominal  veins  are  en 
■  I  with  dark,  thick,  sometimes  almost  tarry, 
blond.  The  abdominal  veins  especially  are  often 
very   greatlj    distended. 

'There    is    one    other    point.      Miners    from    time 

t-i    time    c plain    that    after    slijrht     exposure    to 

blasting  fum  s,   perhans  from  blasting  at  some  di 
tinee  from   their   wnrkino  place,  they  are  attacked 
i  he    -  ime    night    with    difficult  *    of    breathing    and 

perhaps  slight    mittine   of  bl I,   which   pass  off  in 

a   few   hours      The   affected   man   thinks  he  has  had 

an    attach    nf      astl '    or    'bronchitis.'     He    has 

'••ally  had  a  slight   attack  of  nitrous  fumes  poison 

The  most  sedulous  .ale  must  !»'  taken  that. 
if  an)  casual  blasting  has  to  take  place  before  the 
end  of  the  shift,  the  water  Most  shall  be  invari- 
ably employed  immediatelj  after,  and  that  the 
fumes  are  thorouehly  dispersi  tl  Precautions  must 
he  taken  also  in  the  general  blasting  at  the  end  of 
the  shift,  in  order  to  obviate  the  risk  of  inhalation 
of  drifting  fumes  of  this  dangerous  pas  by  men 
■■  aiting  on  the  stations  befoi  i  being  hauli  d  "  up 
the   shaft.' 

Filially.  T  may  state  that   the  intensely  irritating 

character  of   nitrous    f s  has   suggested   that   the 

repeated  inhalation  of  small  quantities  of  this  gas, 
may,  by  maintaining  a  catarrhal  condition  of  the 
air  passages  and  lungs,  1"-  a  contributory  factor  in 
I  he   di  t  elopment    of   miners'   phthisis. 

Ihlation  nl  //,■  Cir,  umstann  n)  tht  lecidi  nt  to 
thi    Typi    o/    Poisoning  Produced.     The   two   types 


of  gas  poisoning  described  arc  therefore  quite  di> 
tout,  and  the  circumstances  under  which  they 
occur  differ  also  in  some  respects  Some  years  ago 
1  made  an  enquiry,  in  order  to  determine  the  rela- 
tion existing  between  the  particular  circumstances 
of  these  accidents  and  the  particular  type  of  gas 
poisoning    produced. 

By  the  courtesj  of  the  Government  Mining 
Engineer,  1  was  enabled  to  read  through  the  re- 
ports by  the  mining  inspectors  of  all  fatal  gassing 
accidents,  which  had  occurred  on  the  Hand  during 
the  four  years  1904-1907.  There  were  in  all  til 
accidents  and  169  fatalities,  so  that  the  material 
was     considerable 

The  results  are  shown  in  the  accompanying  table, 
reprinted  (with  slight  alterations)  from  the  'State 
ment  on  Conditions  Affecting  the  Health  of  Under 
ground  Workers  on  the  Mines  of  the  Witwaters- 
i.ui.l.'  originally  submitted  by  Dr.  Macaulay  and 
myself  to  the  Mining  Regulations  Commission  in 
May.    l:ms 

The  accidents   under  review   fall   into  two  groups 

A.  Those  due  to  exposure  to  the  fumes  of  explo- 
sives .(//'/  blasting,  the  ordinary  'gassing'  acci- 
dents. B.  Those  due  to  explosives  being  accident 
ally  set  on  (ire  and  burned. 

.1.  Accidents  caused  by  tht  Fumes  of  Explosives 
nit'  r  Blasting. — I  found  it  desirable  to  sub-divide 
this    group    into   two   classes. 

(1)  The  In  /  class  comprised  those  cases  where 
tin:  exposure  was  immediately  or  shortly  after 
blasting. 

These  accidents  occurred,  when  persons  returned 
too  soon  to  the  working  places  after  blasting,  or 
when  they  were  affected  by  the  fumes  of  explo- 
sives arising  from  blasting  taking  place  in  other 
parts  of  the  workings.  The  majority  occurred  in 
drives.  1  found  that  in  such  cases  either  carbon 
monoxide  or  nitrous  fumes  poisoning  might  result, 
hut  that  the  latter  type  was  considerably  more 
common. 

Whether  the  one  type  of  poisoning  or  the  other 
occurs  under  these  circumstances  is  due  in  part  to 
the  character  of  the  explosion,  since  if  definite 
partial  burning  of  the  explosive  takes  place  the 
risk  of  nitrous  fumes  poisoning  is  especially  great. 
But  the  result  will  depend  also  on  the  duration  of 
exposure.  Unless  carbon  monoxide  is  present  in 
large  amounts,  it  lakes  time  to  produce  its  effects, 
tin  the  other  hand,  the  records  abundantly  show 
that  quite  a  brief  exposure  to  even  small  quantities 
of  nitrous  fumes  is  sufficient  to  produce  serious  or 
fatal  poisoning  from  this  source.  For  the  same 
reason  drifting  fumes  from  blasting  will  typi,  alls 
cause    nitrons    fumes    poisoning,    and    persons    may 

.,  ed '  in  this  way  by  the  fumes  from  blast 
iing  which  has  taken  place  at  some  considerable 
distance.  Sometimes  "lie  or  more  of  a  party 
working  in  close  proximity  may  he  affected,  while 
.!  'lei     escape. 

Mixed  poisoning  must  sometimes  occur,  but  the 
number  in  which  the  evidence  points  to  the  prob 
ability    of    such    a    conjuction    is    surprisingly    small 

Oi r   other   type    is   almost    invariably    markedly 

predominant.  I  know  of  no  case,  in  which  a  man. 
who    had    been    rendered     unconscious    by    carbon 

monoxide  and  had  then  recovered,  developed  later 
on  signs  of  nitrous  fumes  poisoning.  (In  the  other 
hand,    it     is    probable   that    carbon    monoxide    may 

CO-Operate  in  sonic  cases  of  nitrous  fumes  poison 
ing  in  aggravating  and  prolonging  the  initial 
SJ  nipt, cms 
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ed    until 


I  li.  \  occurred  when  the  working  places 
were  entered  on  the  following  .-hifi  They  were 
caused  by  the  stagnation  ol  blasting  fumes  in  close 
places    owing    to    defective    local    ventilation,    due, 

i  lie  minei    r<  iponsible  ba>  ing  m 
use  the  means  of  ventilation  provided,  or 
monly    to   the    facl    thai    the    means   ol    ventilation 
I    were    inadequate 
There  were  twentj  eight  accidents  ■■!   i l.i~  nature 
during  the  four  years  under  review.     Two  features 
stand  "ni 

I     "/    //,,    twenty-eight,    twenty-oni    occurred    in 

owing    t..   workers,    usually    natives,   entei 

ing   the    winze    before    the    fumes    bad    been  blown 

ni""-    partii  ni. ii    .in. -ni bi  ed    to    the 

ventilation    ..t    this   tvpe    of    working.     The    winze 

is  mm  li  the  i  on ne  I 

In    "i two    which 

occurred  more  recently,  the  interval  between   blast 
hil;  and  exposun  ,  namel) . 

from    thi  m    till    the    following 

Mondaj     rn  i  how    long 

the   fumes  maj    remain  present    in  dangeroi 
titiet    in   such    workings,    unless   thej    are   properlv 
Post  mortem   examination    made    in   one 
1 1  showed  the  usual  e>  idem  es 

"i    ■  a  1 1 it ide    poisoning. 

J    //.  every  instanct   in  thii  <l,<  -  carbon  manoxidt 
wn*  (hi    predominant  <<•;■■    n/  ,/...//,.  no  doiibt    with 

pari lioxide  co-operating  in  some  i  ises      Nitrous 

fumes    pni ing     never    occurs    undei     thi 

It  it  only  caused  when  the  exposure  ... .  nr« 


immediately   or  shortly    aitei    blasting,  "i   after  the 
actual    burning    ••!    explosives.        li    is    not    moral] 

that    the    carl monoxide   present,    by    producing 

rapid     and     often     fatal     results,     forest 

obscures    the    delayed    effects    of    the    i ■<•   slowlj 

poison.     Two    of    the    thirty-nine    fatalities, 

«  hid urred,    happened    amongst 

in   attempting   t"   rescue   the   nun  overcomi         md 
there    is    no   historj    in    .ii!    th  ol    any   "l 

those    engaged    in    rescue    work,    and    temporarily 

affected    bj    carbon    mi xide    (and    there    were    ■ 

^ I   many   who  suffered   in   this   waj  ,   afterwards 

developing    symptoms   of    nitrous    fumes    poisoning. 

A.*    I    have    said    elsewhere,    'the    majority     are 

due  ■!//"/    (and   most    frequently)   to  pure  careless 

the  part  of  miners  in  neglecting  i"  use  the 

means    "l    local    ventilation    at    hand    i"    blow   out 

i  lose    plai  sir  gangs  to   wink. 

and    in   Borne  .  :im->   ni   returning   !>•"  soon   i"  theil 

working    placet    aftei     blasting,    before    the    fumes 

dispei  Bed,  oi  i"  tin-  lai  It  "t   |H"v  isimi  of 

means   ol    local    ventilation    bj    those   rr 

ible.' 

live  measures  Bre  now  adequately  covered 
by  the  Mining  Regulations,  and.  if  these  were  pro 
perly   observed,      gassii  from    blasting 

fumes  si hi   become  "l   rare  occurrence. 

ntt  ma]   I"-  emphasised  in 
I)    I  t«.<t  the  Bystematii    use  ol  the  watei   blast   ill 
.ill    .  hiM'    places   after    blasting    will    practically    re 
move    all    danger   "f    poisoning    h\    nitrous    funics. 
from    lln>    Bource 

it    the   adequate   blowing  nut   of  the  ends 

and  'h  i\ '-  and  other  i  !<•>••  plaoH 

jar    which    propel    meant    should  be   systematicaBf 
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provided,  and  the  thorough  wetting  down  of  t lie 
broken  ruck  will  practically  remove  all  danger  of 
poisoning  by  carbon  monoxide  from  blasting 
fumes.  'Blowing  out'  must  be  carried  out  both 
after  blasting  and  before  the  working  places  are 
re-entered. 

There  is  no  doubt  also  that  gases  tend  to  be 
imprisoned  in  the  broken  rock,  and  may  readily 
become  a  danger  when  they  are  liberated  as  shovel- 
ling proceeds.  Heme  the  air  should  be  kept 
burned  on  for  sunie  time  after  work  has  been 
started,  and  the  rock  should  lie  kept   wetted  down. 

It  would  be  wise  to  provide  "//  winzes  with  a 
separate  ventilating  pipe  leading  compressed  air  as 
near  to  the  face  as  practicable,  controllable  only 
from  the  level  above,  and  altogether  independent 
iif  tlie  pipe  supplying  air  to  the  machines.  For 
winzes  of  ordinary  depth  this  is  quite  sufficient 
Where  deep  winzes  (say  from  250  to  500  feet  or 
over)  are  being  sunk,  as  is  sometimes  done,  addi- 
tional means  of  ventilation  will  probably  be  neces- 
sary, and.  if  so.  should  he  supplied.  Finally,  all 
development  work  should  In1  so  organised,  that,  as 
far  as  possible,  the  practice  of  blasting  the  'cut' 
and  '  round  "  (hiring  the  same  shift  should  he 
done    awav    with. 

/,'.  Accidents  due  t,,  Exnlosircs  beinn  Accidental! i/ 
Sc(  on  Fire  and  Burned.-  The  number  of  obser- 
vations which  have  been  made  on  the  composition 
of  the  fumes  actually  evolved  when  nitro-glycerine 
explosives  are  burned  in  air  is  not  large.  Recorded 
results  vary  considerablv,  and  the  actual  results. 
which  occurs  when  accidents  fipm  this  cause  hap- 
pen underground,  also  probably  varies  between 
rather   wide  limits. 

Dr.  Moir  has  supplied  me  with  the  following 
figures  : — 

Tabi  e  B. 
Quantity  in   cubic   feet  of  jm«   produced  by   I  lb. 
of    Wasting   gelatin,     under   different    circumstances. 
Conditions  CO.,         X.         CO     NO 

A.   Perfect    explosion,     with 

out     wrapper      fi-2         2"9 

11.   '  Practical  '        explosion, 

with    wrapper  ,Vo         2'9        (lit  ? 

t '.   Burned   without   wrapper 

in    excess    of    air    5"7        2'ii       07        1"2 

D.    Burned    in    vacuo    fi-fl        5'0 

When  burning  takes  place  in  the  dead  end  of 
a  drive  or  similar  place,  combustion  might  1  e 
expected  to  begin  as  in  0,  and  to  finish  as  in  D, 
according  to  the  available  air.  The  e.lblil  it  ions 
are  for  pressure  and  temperature  at  a  depth  of 
1,500    feet. 

These  being  the  determining  conditions,  cue 
might  conclude  that  nitrous  fumes  poisoning  would 
be  the  type  of  gassing  most  frequently  net  villi 
when  explosives  are  set  on  lire  underground,  hut 
that  carbon  monoxide  poisoning  may  also  occui 
Experience  shows  that   this  is  actually  so. 

Treatment  "I  Oases  of  Gas  Poisoning  First 
Aid  Treatment. — In  all  cases  of  gas  poisoning 
prompt  and  efficient  First  Aid  treatment  is  of  the 
first  importance.  The  records,  even  of  recent 
accidents,  show  that  the  practical  knowledge  of 
rescue  anil  first  aid  methods  in  these  emergencies, 
amongst    those    employed    underground,    still    leaves 

a    good    deal     to    he    d, ■sired.  This    state    of    matters 

will,  it  is  to  lie  feared,  continue,  until  all  mine 
managers  ael  themselves  i"  make  a  well-equipped 
underground    first    aid    service   part    and    parcel    of 

the  routine  working  organisation  of  the  mine. 
Several    of    those    attempting    rescue,    working    with 


misdirected  heroism,  have  in  the  past  lost  their 
lives,  and  many  more  have  been  temporarily  over- 
come, through  ignorance  or  heedlessness  of  the 
risks  they  have  run.  or  sometimes  from  lack  of 
the  provision  of  adequate  means  of  local  ventila- 
tion. 

The  following  points  are  to  he  remembered  in 
attempting   rescue  : — 

1.  When  a  gassing  accident  happens,  the  first 
thing  to  do  is  at  once  to  turn  on  compressed  ail 
into  the  place  in  which  it  has  occurred,  and  to 
keep  it  tinned  on  throughout.  This  at  once  sup 
plies  those  overcome  with  purer  air,  and  makes  it 
safer  for  rescuers  to  enter  the  danger  zone.  It 
seems  an  obvious  precaution  to  take,  but  neglect 
to  do  so  has  not  infrequently  resulted  in  disaster 
to  those  attempting  rescue,  and  in  fatal  delay  in 
extricating  those  already  overcome.  No  one  should 
enter  the  danger  zone  until  it  has  been  well  blown 
out    for    several    minutes. 

•2.  A",/  man  mint  enter  tin  danger  zone  nlmir. 
Loss  of  life  has  occurred  from  this.  Four  men  are 
the  proper  number  to  form  a  rescue  party,  so  that 
if  one  is  disabled  the  others  may  he  able  to  help 
him,  Men     who     have     already     been     engaged     in 

rescue  work  should  not  enter  the  danger  zone  a 
second    time    if    fresh    men    are    available. 

:i  Rescuers  should  carry  with  them  one  or  two 
candles  tu  test  the  air.  and  also  electric  lamps, 
or.  failing  these,  acetylene  lamps.  Never  take  it 
for  granted  that  the  air  is  safe  because  candles 
continue  to  burn,  but  always  regard  it  as  an  urgent 
danger  signal  if  candles  burn  low  or  go  ait.  If 
this  happens,  rescuers  should  at  once  withdraw, 
and  wait  until  the  place  has  been  more  thoroughly 
blown  out,  unless  rescue  can  he  effected  llnnie 
diatelv    anil    easily. 

4.  the  next  thing  t..  do  is  to  bring  the  affected 
man  as  quickly  as  possible  to  the  nearest  f  lace 
where  the  air  is  fresh,  and  then  tit  unci-  In  attend 
tn  tin-  breathing.  To  bring  the  man  to  the  sur 
face  before  commencing  treatment  will,  in  bad 
eases,  give  that  treatment  little  chance  of  success. 
and  in  cases  where  artificial  respiration  is  re- 
quired  the  delay  will  render  treatment  hopeless. 
Yet   this   sort    of   thing   still    happens. 

The  routine  first  aid  treatment  recommended  is 
as    follows  : — 

(a)  In  slight  cases  where  the  man  is  conscious 
and  quite  able  to  swallow,  the  usual  treatment  is  to 
give  a  dose  of  emetic  (copper  or  zinc  sulphate  are 
commonly  employed),  and  when  that  has  acted  to 
follow    with    a    dose  of    sal    volatile. 

This  procedure  is  to  he  adopted  both  in  cises 
of  carbon  monoxide  poisoning  and  of  suspe  :ted 
nitrous  fumes  poisoning,  the  object  hcnc_'  that  the 
act  of  vomiting  will  help  to  express  mucus  and 
gas  from  the  lungs.  There  is  no  doubt  that 
effectual  vomiting  gi'.es  great  relief,  and  is  a 
valuable  safeguard  against  aftereffects,  particu 
larly    in    nitrous    fumes    poisoning. 

(b)  In  all  cases  of  carbon  monoxide  poisoning  of 
any    severity    oxygen    should    he    administered. 

(c)  When  the  man  is  unconscious  oxygen  should 
invariablj  he  given,  and  persevered  with  until 
consciousness  is  restored.  When  breathing  is 
obviously  failing,  artificial  respiration  must  be 
employed   as   well      Either  Sylvester's  or  Schafer's 

method  may  he  used.  The  former  is  commonly 
more  convenient  mi  the  wet  and  uneven  surfaces 
of  mine  ground,  hut  the  latter  is  rather  more 
effectual    and    should    he    used    when    circumstances 

permit. 
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I ate  of   soda    have   been    found   a   useful    subati- 

ei  in  tat  ion   of   gas   whii  l 

ay   tu  the  act   of  vomiting. 
Km    thi  !    '        " 

i    the  use 
of     apom  podermically.       Thi 

more   reli  il  npt  and  not  too 

Allllilll.il; 

\i orphine   Bhould   be 

led  ■  -    t  illov  i  il   1".    an  st  rychnine 

or   [preferably  |   pituiti  in         I.    G     iRvrNE,    Ml' 
.!/.,/  Journal  o)   v  I..  Sept.,  1915,  p.  17.    (I  .A.  W.) 


Abstracts  of  Patent  Applications. 


Mechanical    device 

if    dtlSt, 

smoke,   or   other    injurious    fumes    in    mines   or 
underground    workin  ;s.     6  2.  IS. 

Martyr    &    Holford.      Improvements 
relat  -    tanks.     23.10.15 

|  i"     tanks     for     Inline 

i,i  mine  shafts  and  the  like,  especially  to 
those   foi  sinking  operations. 

i    i     278   15      I:      II      VVilhelm.     Improve ills    in 

valves   for   percussive  UmiIs.     11.11.13. 

This  application  i>  for  iln-  piston   vah iiijni> 

ing  two  end  cylinders  and  the  central  flange.     This 
valve  operates  in  the  usual  manner,  tl»'  difference 
,i   its  form. 

16.     Oliver     T      Jenkins        Mel 
hat  di  ning    rock    drills   and    apparatus   I 
27.1  ! 
Claim   I   of  this  application  refers  to  the  method 
of    hardening    the    cutl  '    drills    which 

sist -  in  heating  thi  ■  t   the  iliill  and 

>   predetermined   depth 
mi  of   water. 

Changes  of  Address 

Membi 
flu       ffcretary     immrdialrly     ■■/      any     rhangi      in 
ijuaranli  •    thi 

thould   '■•    notified  at 

i  town ;    P.O.    1 

Bulawayo,   Rhodi 

\l  1  I  v.         II  I 

Ltd  .    Swaziland, 
berton 

B,  noni  -    Macha         O.M      '  "  . 

I'uti  lu-t-t in 

\     ,:  \l  ,.  hinp  Gun 

!  inmenUi 
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Proceeding's 

AT 

Ordinary  General  Meeting, 
February  19,   1916. 

The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African  School 
of  Mine*  Building,  Johannesburg,  on  Satur- 
day, February  19th,  1916,  Mr.  J.  E.  Thomas 
(President)  in  the  chair.  There  were  also 
presi  ut : — 

29  Members:  Prof.  J.  A.  Wilkinson, 
Messrs.  J.  Gray,  H.  A.  White,  H.  S.  Meyer, 
C.  Toombs,  F.  W.  Watson,  John  Watson, 
E.  M.  Weston,  Dr.  W.  A.  Caldecott,  Dr.  J. 
M  Prof.  G.  H.  Stanley,  Messrs.  A.  McA. 
Johnston  (Members  of  Council),  H.  E. 
Adam,  H.  G.  Bovdell,  B.  J.  Hastings,  W.  G. 
Holford,  C.  E.  Hutton,  A.  King,  E.  J. 
Laschinger,  F.  G.  Maedonald,  P.  T.  B. 
Morrisby,  J.  M.  Neill,  S.  Nettleton,  S. 
Newton'  W.  S.  V.  Price,  A.  F.  Pose,  A. 
Thomas  and  I).  Wilkinson. 

11  Associates  and  Students :  Messrs. 
J.  Davids. m,  O.  A.  Gerber,  J.  Gibson,  J. 
Ingram,  R.  W.  Irwin,  H.  L.  Krause,  D.  W. 
l'ugh,  T.  L.  Thorne,  H.  Ward,  L.  A. 
Womble,  and  J.  A.  Woodburn. 

30  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  minutes  of  the  last  Ordinary  General 
Meeting  were  confirmed. 

NEW    MEMBER. 

Dr.  -T.  Moir  and  Dr.  W.  A.  Caldecott  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers  it  was  declared  that  the 
following  candidate  for  membership  had  been 
el  cted  : 

Poksolove,   Henry   Wright,  Geduld  Propy.  Mines, 
Ltd.,  P.O.  Box  41,  Springs.      Assayer. 

General  Business, 
the  death  of  sir  henry  roscoe. 
Mr.  John  Watson,    F.I.C.,    (Member   of 


Council):       Since    our    last     meeting     on 
of    the    greatest     British     ch<  mists    of    our 
time  has  passed  away,  in  the  person  of  the 
Rt.   Hon.   Sir  Henry  Enfield  Eoscoe,  P.C., 
F.E.S. 

I  beg  to  move  that  we,  as  a  Chemical 
Society  in  a  British  Dominion,  send  a  letter 
of  condolence  to  the  family  (two  daughters 
of  this  distinguished  chemical  teacher,  at 
the  same  time  stating,  briefly,  our  appreci- 
ation of  his  life  and  work. 

Eoscoe 's  name  will  live,  I  think,  not  only 
for  his  research  work  in  chemistry  and  his 
published  volumes,  hut  also  as  a  great 
pioneer  in  technical  and  scientific  education. 
With  great  distinction  he  filled  the  chair  of 
chemistry  for  some  30  years  at  Owen's 
College  —  the  pattern  and  fore-runner  of 
many  other  British,  Colonial  and  American 
science  colleges.  He  then  sat  as  M.P.  for 
South  Manchester  for  ten  years,  and  did 
much  valuable  work  on  several  Eoyal  Com- 
missions, including  one  for  the  re-modelling 
of  the  Scottish  Universities.  Prof.  Eoscoe 
was  one  of  the  founders  and  the  first  Presi- 
dent of  the  Society  of  Chemical  Industry. 

We  older  chemists,  associate  the  name  of 
Eoscoe  with  chemistry,  just  as  we  think  of 
Geikie  and  geology,  and  as  we  connect 
Huxley'  name  with  the  science  of  biology. 

Dr.Jas.  Moir  (Past-President):  I  beg 
:  i  seci  'iid  the  motion. 

The  President:  It  has  been  moved  and 
seconded  that  a  vote  of  condolence  be  sent 
to  Sir  Henry  Eoscoe 's  two  daughters.  I 
would  ask  all  members  present  to  rise  as  a 
token  of  sympathy. 

All  present  rose;  the  motion  was  unani- 
mously adopted, 

USE   OF   WELDED    CAM  SHAFTS. 

The  President:  I  have  a  small  item  to 
bring  up  under  General  Business  that  may 
be  of  interest  during  the  present  time,  when 
we  are  all  trying  our  best  to  economize  in 
material   and   labour  required  in  the  work- 
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shops  in  Britain.  During  the  la-t  three 
years  twenty  broken  cam-shafts  have  been 
welded  in  the  mine  workshops,  and  pul 
use  in  the  Simmer  Deep  mill.  These  shafts 
are  each  7  in.  diameter  and  16  ft.  3  in. 
long,  and  run  ten  stamps.  The  life  ol  these 
-h.dis  varied  from  491  dayB  to  8  days 
actual  running  life,  and  averaged  LOO  days. 
I  have  no  doubl  that  if  sufficient  skill  and 
care    is    brought    to    bear    a    much    bi 

average  might    be  obtai 1.    particularly  if 

electric  welding  were  employed. 

I, I  -i    SAMPLE    Tl  BBS. 

Mr.  F.  W.  Watson  /Member  of  Co 
In  view  of  the  difficulty  of  obtaining 

for  sampling   dust   underground,  and 

rubber  corks  for  Lauf  tul.es,  we  considi  red 

;|  sampling  tube  could  equally  well  be 

l,    of  metal.       1    have  here   a  specimi  0   ol 

a  tube,  which  we  have  experimented  with 
and  it  has  so  far  given  us  every  satisfaction. 

I  hi    tube   which  i tains    the    sugar    is 

o  in.  hi  inti  rnal  diameter  and  about    I 

in  depth,  and  holds  about  50  um-  of  sugar. 


SAMPLER 


roft     TE3TIH* 


BARREL  CLOSED 
FOR    TRANSPORT 


It  is  fitted  with  flat  screw  caps  at  either  end, 
and  another  screw  cap  with  a  small  pipe, 
\\  m.  long  and  i  in.  internal  diameter, 
can  be  interchanged.  This  last  cap  the 
adapti  tube  to  the  suction 

pump.  One  adapter  is  sufficient  for  a  whole 
i  tubes.     A  diaphragm  ol  gauze,  260 
apertures  to  the   linear  inch,   is  fixed  ii 

_  in,  from  one  end,  and  on  this  the 
sugar  rests. 

When  taking  a  sample,  the  flat  caps  are 
removed  and  the  tul.,  screwed  into  the 
ter,  which  is  connected  to  the  pump. 
Mt.'i-  taking  the  sample  the  tube  is  detached 
the  adapter  and  the  flat  caps  replaced 
When  taken  to  the  laboratory  the  out- 
side "t  ii.'  tul..'  is  washed  before 
the  caps  are  removed  and  the  tube 
placed  bodily  in  a  beaker  of  warm  water, 
car.'  being  taken  that  the  water  doe- 
reach  the  t'.p  of  the  metal  tube.      The  sii'.'ar 

is  dissolved   ami   ilic   dust    passed  through 
the  tine  gauze  in  the  one  operation,  thus 
obviating  the  necessity   for  having  a  bi 
late   funnel   with   a  gauze  screen.       When 
solution  is  complete,  the  tube  is  lifted  out 

and  washed,  and  the  solution  in  the  beaker 
is   then    ready   tor   filtering.      'In.     ml..-   can 

he  packed  in  a    small    compass    and 
filtering  area  is  large  enough  t..  allow  a  1 
sample  ti,  In'  taken  without  causing  a  partial 
vacuum  between  the  tube  and  the  pump. 

The  President :  We  all  thank  Mr.  Watson 
foi  this  little  contribution  which,  no  doubt, 
will  he  ii,, ,-i  useful  iii  these  times,  when  it 
is  s,  i  hard  to  obtain  supplies  of  such  material. 
A   lot   "I   these   adapted  methods  maj    be 

found  mere  successful  .han  th iginal  ones 

si ,  ]< nig  in  use. 

Dr.  J.  Moir  (Pa  /  iident):  This  new 
tube  seems  to  be  a  real  improvement,  bu(  1 
would  like  to  know  whether  there  has  been 
,mi\  i ixidal  ion  i ■!  t be  metal  at  all  ? 

Mr.  F.  W.  Watson  (Member  of  Council): 

We   have  lri"d   ii   and   tl  '"  tO 

be  an\  whatever;  hut,  if  s,.,  it  is  a  thing 
which  is  easily  met . 

\.,\   l\i  I.WIM  Mil.i       1  \l'l.,,sl\  I  -     BAOB 

Mr.  F.  W.  Pursglove  (Member) 
weeks    ago    the     Prevention    of    Accidents 
i    immittee    issued    a    circu- 
lar    letter     to     the     mines,      asking 

tests  should  he  made  towards  the 
disCOVerj    ol    a    cheap    chemical    that    would 

make  ordinary    fibre  bags  nondnflammable. 

i,ie  of  the  mine-  •  t  tl,,  Central  Kami, 
when  the  reef  i-  highly  inclined,  the  miners 
aie  m  the  habit  of  using  these  bags  in 
which   to  carry   their  explosives,   this  prov- 
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ing  a  more  convenient  method  than  by 
carrying  the  explosives  in  the  packets  or 
cases.  It  appears  that  an  accident  occurred 
■<m  one  of  the  mines,  owing  to  the  bag,  when 
full  of  explosives,  becoming  ignited  by  a 
candle  flame.  It  was  to  prevent  similar 
accidents  in  future  that  the  above  request 
was  made. 


been  awarded  the  Military  Cross  for  gallantry 
in  tin'  held.  Our  list  of  members  serving 
with  the  Forces,  both  in  this  country  and 
oversi  a  is  rather  incomplete,  and  we  should 
be  very  glad  if  am  members  knowing  of  any 
of  our  members  or  associates  serving  any- 
where with  the  Forces  would  send  in  their 
names  to  i  iur  Secretary. 


saturated  Solution  nf 

Chemical. 

Fibre  lOin.  x  loin. 


10%  Sol.  Breaching  Pow 
Fei  lie  Sulphate 
Ferric  Chloride 

"Hypo"     

Zinc  Sulphate 
Alum 

Sodium  Tnngstafce 
Ammonium  Phosphate 
Soilium  Silicate 


Contact  with 

Candle  Hanie. 
Minutes. 


No. 

No. 

No. 
Ye-  with 
difficulty. 

Yes.  * 


jength  of  ranva 
destroyed  by  smoulder 

Inclifs. 


No. 
Yes. 

Ye>. 

Slightly. 
Yes, 


Lights  easilj  and  rapidly 

spreads. 

No.         ,     Slightly. 
No.  No. 


No. 


7  inches. 
4  inches. 
2  inches. 

>>  inches, 
in  inches. 


No  sign  of  c  harring  whatsoever 


Destroys  the  canvas 


The  writer  makes  no  claim  that  the  fol- 

Jowing  tests  are  original;  they  were  made 
to  ascertain  in  what  degree  the  treatment 
with  chemical  in  each  case  affected  inflam- 
mability,   and   to    note     the     area     of    fibre 

•destroyed  by  the  smouldering  action. 

The  canvas  was  similar  to  that  used  in 
the  manufacture  of  mealie  bags,  and  pieces 
It)  in,  x  1()  in.  were  immersed  in  saturated 
solutions  of  the  chemicals  mentioned,  dried 
and  then  subjected  to  the  flame  of  an  ordi- 
narv  candle.  It  will  be  seen  that  the  most 
successful    tests    were    those    using   sodium 

~tungstate,  ammonium  phosphate  and  so- 
dium silicate.  The  latter  is  much  to  be  pre- 
ferred as  it  can  be  easily  and  cheaply  manu- 
factured on  the  mine  by  fusing  silica  and 
sodium  carbonate  together 

The  President:  I  should  like  to  thank 
Mr.  Pursglove  for  bis  valuable  contribution. 
I  am  sure  anything  tending  in  the  direction 
of  making  the  handling  of  explosives  safer 
than  it  has  been  in  the  past  will  meet  with 
the  appreciation,  not  only  of  the  members 
of  this  Society,  but  of  everybody  employed 
in  handling  explosives. 

In  mentioning  this  matter.  I  should  also 
like  to  congratulate  the  (ieduld  Mines  in 
having  won  a  prize  from  the  Safetj  First 
•Committee  in  connection  with  the  reduction 

■of  accidents  on  mines  of  the'  Witwatersrand. 

ASSOCIATE  AWARDED   MILITARY   CROSS. 

The    President:       I  have  no  doubt  that 

members   will   lie   gratified   to   learn    that    one 

of  our  Associates,    Lieutenant    E.   Buggles- 

Brise,    formerly    of    the    Ferreira    Deep,    has 


Prof.  Wilkinson  has  just  told  me  the  inci- 
dent for  which  Lieut.  Euggles-Brise  was 
aw  aided  the  Military  Cross.  It  seems  that 
he  was  going  in  to  explode  a  British  mine 
when  he  met  two  Huns  coming  along  who 
had  broken  into  the  place.  He  disposed  of 
both  in  a  very  summary  way,  then  expli  ded 
the  mine  and  got  out  safely. 

THE   UNIVERSITY   BILLS. 

The  President:  In  connection  with  the 
University  Bills,  the  Council  has  not  had 
sufficient  opportunity  of  going  into  the 
matter  which  is  at  present  agitating  the 
minds  of  many  on  the  Band.  The  idea  of 
a  great  many  is  that  the  establishment  of  a 
Qniversitj  on  the  Witwatersrand  should  be 
emphasized  to  the  Minister  of  Education. 
There  is  no  doubt  that  this  centre  offers  an 
exceptional  opportunity  in  South  Africa  for 
the  study  of  anything  in  the  scientific  line, 
much  more  so  than  any  other  centre  in 
South  Africa.  In  that  connection,  I  would 
ask  our  Secretary  to  read  a  letter  which  has 
been  sent  to  the  Minister  of  Education  on 
the  17th  iust :  — 
Sir, 

I  am  directed  by  the  Council  of  this  S  : 
to  urge  that,  in  view  of  the  extreme  and  ever 
increasing  importance  of  the  application  of 
scientific  knowledge  and  methods  in  indus- 
tries of  all  kinds,  indeed  in  all  fields  of  human 
activity,  adequate  and  specific  provision  be 
made,  in  constituting  any  University  or  Uni- 
versities by  the  Fills  now-  before  Parliament, 
for  the  prosecution  of  scientific  research.  For 
example,   by   insuring  that  the   instructional 
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staff  shall  be  given  1 1  i 

aabling  gi'aduate  si udents  to  und 
research  ;  by    t  be  establishmenl   i  A  resi 

ships  and  Fellowships ;  and  by  the 
provision  of  funds  and  appliances. 
In  view   of  the  scope  in  Si iu1 h  A 

agricull  ure,  etc. .   il   beci  imi  - 
singly    essential   thai    furthei     steps    be 
en  w  hereby  the  vast  nal  nral  n 
country  should  bi  I 

i  ifically   m\  esl  igated,  in  ordei  thai  t  hese  re- 
ces  should   b<    made   at  ailable   fi  ir  ade- 
i    de\  elopmenl .  and  that  the  youth  of 
-  may  be  thoroughly  w  ell  equipped 
to  take  hill  ad\  ants  <  pening  madi 

able  by  such  development 
My  Council  is  of  opinion  that  it  more  de- 
provision    for   scientific    research    be 
made  than   the   mere  menl  ion  of  "  pi 

■  search       in    t  be    preambl 

Bills,  it   would   I"-  "l    incalculable   value  to 
South    \  frii 

I   have  the  honour  to  I"-.  Sir, 
Sfour  obedient  set 

Fred  Rowland, 

Secretary , 
Mr.     H.     A.     White     (Vice-President): 
I  a  ticed  in  the  S    I.  Minimi  Journal  of  this 
week   an   article  in   the  course  of  which  the 
.:     ul    thai    the   public  of  this 
.    looked   i"   the   technical    societii      ! 
si  ime  indicai  ion  ol  I  beu  \  iew  as  to  the 
tion   of   the    Univi  rsii  ies.     In    \  tew   oi 

il    work    accomplished    by    the    South 

\h  ican     School    .it     Mines     and       Di  chno- 

inception,     and     the     fact 

that    the    Rand    is   not    merely    the     Indus 

trial  centre  of  South  Africa,  bui  als te  ol 

principal    places    in    the  world   where 

•Mic  and   technical   knowledge  has  the 

most   vigorous  practical  application,  it  is  to 

be  hoped,  in  the  interests  of  the  whole  Union, 

that  whatever  scheme  ol  l  Diversity   Educa- 

n  l     \ti  ica,  the  excep- 

advantagea  which  Johannssburg 

in  1 1  i ft- v.  ■ 

lit  1  he  training  in  all  branch       I  applied 

science  in  this  □  ible  en\  in  inment , 

It  is  the  more  necessary   to  insist  on  this 

in  view  of  the  increasing  di  pendence  -  t  the 

prosperity  ol  South  Africa  upon  the  applica- 

ientific  training  and  knowled 
i  he  nt  ih/ai  ii  in  ol  it  -  \  a-t  nat  nral  i  es<  lurces. 

Dr.    W.    A.    Caldecott    (Past-President): 
T  have    much    pleasure    in    supporting    Mr. 
White's  remarks,  which  I  have  no  doubt 
in  accordance  with  the  views  generally  held 
mbera  ol  this  S  iciety. 


Mr.     E.    J.     Laschinger    (Membei 
think    this    3  linly    should    take 

vigor  with   regard   to    University 

training  which,  should  embrace 

technology  as  well  as  the  older  classics.     N 
modern   University   can  be  dissociated  from 
the  ad\  ancement  ■  ft  science  as  a  part  i 
work  and.  therefore,  it  behoves  'his  Society, 
as  well  as  other  technical  or  scientific  - 
ties,   to  take  a   very  deep  interest    in   this 

matter,    and    to    make    their    voices    heard    at 

t  be   present    I  ime,   because  tally  a 

crucial  moment  with  regard  to  Bigher  Edu- 
cation in  South  Africa.  If  we  can.  as  a 
Society,  aid  the  other  efforts  which  are  being 
made  in  order  to  give  this  subject  of  Univer- 
sity training  in  South  Africa  more  mature 
consideral ion,  instead  i  I  rushing  tin ■ 
the  pn  posed  Bills,  then.  I  think,  we  are 
doing  a  very  useful  work.  I  hope  tll^l 
this  Society  will  fall  into  line  with  other 
resolutions    thai     havi  i    by 

other     hodies     ol     various     binds 
tor    a     postponement     oi     the     passini 
the     University      Bilk  -     we 

know,     this   present     war    has   upset 

usual   n  iin  ii f    Parliament    bo   thai    calm 

and    mature   deliberation    can    scarcely    be 

brought  to  hear  on  the  Hills;  which 
are  ol  such  a  contentious  nature,  and 
which  certainly  should  be  discussed  tree 
from  political  party  influence.  Not  only 
that  :  it  has  been  pointed  out  .  and,  I 
t  huik.  \  ery  pi  i  >pei  ly  bi  i,  t  hat  I  his  w  ar  has 
altered,  01  is  going  to  alter  very  materially, 
our  idea-  and  proceduri  ird  to  edu- 

cation   generally,    more    especially     Higher 
Bducatii m.     It  has  certainly  pi tinted  out .  it 
anything  could    do  so,    the    preponderating 
pi edi iminance,  I  might  say  .  i if  applied  si 
m  modern  warfare,  and  not  only   in  modern 

warfare  hut   also  in   industrial   warfare,  which 
I  think,  t! 

fore,  it  we  ci mid  make  our  voice  heard,  an  1 

add    tO    other     pressures      which      have     heeil 

brought  to  hear,  especially  on  our  members 
of   Parliament   from  the  Witwatersrand,  to 

post  |„  me  :  |  the   fun  iTs.it  y   Bills 

till  alter  the  completion  of  the  war.  we  will 
have  done  useful 

The  President:       [    understand   these    Hills 

'. ir   see. ind  ii  i. ire 

Parliament  next  Monday.  The  copies 
of    the     leit.-r    which    our    Secretary 

read  have  1 n  sent  to  all  the  members  ol 

Parliament  representing  the  Witwatersrand. 
I   personally   have  written  to  another  fairly 

do  w  hat    he  can   in  tin.' 
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matter.  I  quite  agree  with  Mr.  Laschinger 
•and  Mr.  White  that  technical  societies  should 
■take  very  strenuous  action  in  this  matter, 
because,  once  the  matter  is  arranged,  it  is 
one  that  will  take  a  lot  of  re-arranging  if  it 
does  not  suit  the  conditions  as  it  should  do. 

Si  'HOOL  ot"  MINKS  EVENING  CLASS    EXAMINATIONS. 

The  Secretary:  The  following  Students 
at  the  School  of  Mines  and  Technology  have 
been  awarded  the  book  prizes  offered  by  the 
iety  for  competition  at  the  examinations 
held  in  December : 
Inorganic  Chemistry. 

Stage  I. — Theoretical,  G.  W.  Bond  £1  Is. 
Stage  I.— Practical,  G.  \Y.  Bond  £1  Is. 
Si  ige  II. — Theoretical,  R.  Bailton  £1  Is. 
Si  age    II. — Practical,     H.    Parker     £1  Is. 

Metattv/rgy. 

Stage  l.—I!.  Railton  £1  Is. 

Stage  II.     T.  L.  Thome     ±1   Is. 

Metallurgy  of  Gold. 

Prize   divided    between — 

D.    Ordman         10s.  6d. 

D.  W.  Pugh       10s.  6d. 

Astaying. 

Stage   I.— A.    R.    Keay       £1   Is. 

No  award  was  made  in  Assaying.  Stage  II. 

The  President:  1  might  'say  that"  the 
Council  of  your  Society,  after  considering 
the  matter  very  carefully,  have  decided  to 
continue  the  grants  to  the  School  of  Mines 
for  these  prizes,  as  thej  feel  that,  at  the 
present  time  particularly,  anything  in  the 
way  of  encouraging  Higher  Education  in  this 
way   should   not    be   neglected. 

INDUSTRIES  DEVELOPMENT  COMMITTEE. 

The  President :  Las!  December  a  circular 
was  sent  nut  by  this  Society  to  all  members 
asking  them  for  suggestions  in  connection 
with  the  work  of  the  Government  Committee 
•of  Industries  and  Munitions.  I  regret  to  saj 
that,  so  far,  no  contributions  of  any  sort  at 
all  have  been  received.  I  felt  this  matter 
60  much  that  1  called  a  special  meeting  of 
Members  oi  the  Council,  under  authority 
given  to  me  by  a  previous  Council  meeting, 
"to  consider  the  matter  to  see  if  we  could 
not  do  something  practical.  I  am  glad  to 
Me  to  announce  that  we  have  several 
Members  of  the  Council  actually  engaged  in 
investigating  subjects  which  show  a  very  pro- 
mising outlook  towards  achieving  something 
practical  in  relieving  the  Industry  and  the 
factories  in  Britain. 


MINE    AMBULANCE    COMPETITIONS. 

The  Secretary:  I  have  to  announce 
that  the  competitions  for  the  Ambu- 
lance Shields  presented  by  this  Society 
will     be     held     under     the     management     of 

the      South     African     Red     C Society 

next  month,  entries  closing  on  the  -1th 
March.  We  hope  that  every  mine  will 
do  its  best  to  enter  at  least  one  team.  The 
dates  for  the  Competitions  are.  t  ir  Surface 
Winkers'  Shield.  12th  .Match;  Underground 
Workers'  Shield.  19th  March,  and  for  the 
Collierj  Workers'  Shield,  presented  bj  the 
Transvaal  Coal  Owners'  Association,  on  Sun- 
day, the  26th  -March. 

COMFORTS     FOR    MINING    MEN    AT    THE    FRONT. 

]  have  been  asked  to  draw  the  attention 
of  members  to  a  paragraph  which  appeared 
in  the  Mining  Magazine  last  month,  asking 
for  comforts  for  the  Engineering  Company 
under  Capt.  Ralph  Stokes,  who,  as  you  all 
know,  is  one  of  our  Corresponding  Members 
oi  Council.  To  this  1  have  been  desired  to 
add  the  name  of  Capt.  Gerard  Williams, 
another  of  our  Corresponding  Members  of 
Council.  Both  these  officers  are  well  known 
to  main  of  you,  and  in  the  Royal  Engineer 
Companies  under  their  command,  which  are 
fighting  strenuously  in  France,  are  a  number 

Rand  men.  A  donation  of  £'2  2s.  has  al- 
ready been  sent  to  me  to  forward,  and  if  any 
other  member  would  care  to  add  anything 
to  this  sum.  I  am  sure  it  would  be  most 
gratefulh  appreciated  on  the  other  side. 
The  fund  will  remain  open  for  a  few  weeks 
longer. 

SUBSCRIPTIONS. 

There  are  a  large  number  of  subscriptions 
to  the  Society  still  outstanding,  and  in  the 
course  of  a  few  days  every  member  in  arrear 
will  receive  a  note  of  his  indebtedness.  The 
Council  trusts  that  members  having  had  now 
seven  months'  grace,  will  remit  the  amounts 
outstanding  as  soon  as  possible,  as  it  will 
be  impossible  to  continue  issuing  the  Journal 
to  those  in  arrear  any  longer. 

The  President:  In  connection  with  what 
your  Secretary  lias  just  said,  I  should  like  to 
point  out  that  the  subscriptions  overdue 
at  present  amount  to  over  £800.  This  is  a 
very  serious  state  of  affairs,  and  I  hope  the 
members  of  this  Society  will  do  something 
to  rectify  it,  as  we  cannot  possibly  carry 
on  without  money  any  more  than  an; 
.  Ise  can. 


142 


The  Journal  of  Thr  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa,        Feb.  1910 


RECENT  INVESTIGATIONS  ON  DUST 

I\  .MINK  AIR  AND  THE  CAUSATION 

OF  MINERS'   PHTHISIS. 


];\  .James  Mom,  M.A.,  D.Sc,  F.R.S.S.Afr. 


Printed  in  Journal,  July-August,   1915.) 

REPLY    TO    DISCUSSION. 

Dr.  J.  Moir  (Past-President) :     In  reply- 
to    this    discussion     I     wish    first     to 
up.    appreciation  ol   the  praise  and 
igemenl  of  old  friends  in  the  - 
in  spite  of  1 1 1>   ab 

At  tie-  same  time,  1  ma]   point  ou1  thai 
it  is  now  thirti  ince  I  first  publish- 

ed on  Miner's  Phthisis,  which,  with  my 
latei  publications  -apparently  unknown  to 
Mr,  Pam— certainly  gives  me  the  right  to 
discuss  every  branch  of  the  subject. 

I    regret    that    mining  men   have   bad   so 
■  say,  even  in  the  fourth  year  of  the 
the    Committee.        I    think    I 
me  good  by  intervening,  and  the  dis- 
cussion has  been  valuable  .'11111  enlightening. 
Mr.     Weinbren    asks    whether    a   quartz 
particle  of  3  microns  diameter  (which  wi  tuld 
in  hour  or  so  to  fall  through  5  ft.  in 
still  air)  would  fall  quickly^when  thoroughly 
'I'll.    answ  er  to  this  e\  idently  de- 
on   \\  bat   ami  iunt   1  1   «  ater  st  irks  to 
•  icle.     If  the  part icle  is  caught  by  a 
large  drop  of  water,  it   will,  of  course,  fall 
but     this    condition    cannot     be 
achieved  in  mine  air  full  of  fine  dust,  simply 
because  an  equal  number  <>f  large  drops  of 
n  ater  canm  it     be    en  .w  ded    tog<  1  her    1  li  ise 
enough  to  catch  all  the  dust   particles.     To 

pecial  de- 

ati  musing  •  if  t  he  w  ater,  neit  her  too 

nor  too  6n<  :    it    too  fine   the   water 

particles   themselves  cannot    fall   {e.g.,   the 

defective  Leyner  drills)  owing  to  the 

.•(hiving  i>f  the  air.     Thr  miner's  breath  is 

!  ufficienl   to  causi    eddyin]    ot  this  Bort.     1 

think  the  best  size  of  the  « ater  drop  ; 

Mr.  VVeinbren's  suggestion  of  usin 
in  11  respirator  is,  ot  course,  verj  Bound  on 
the  theoretical  Bide,  but  it  is  obviouslj  too 
messy  as  «  ell  ae 

In    regard    to    Mr.    Nettleton's    enquiry 

about   the  Btate  ol   the  air  ol   Btopes  after 

.  I  .-nil  Borrj  that   1  cannot  gh e  him 

curate   information.       The   figure   is 

■   ti    i"  000  particles  pi 

air  \arving  with  the  volume  of  the  Bt 
unt   of  gelignite  used.     Tl  ■ 
gelignite    instead    ol    blasting    gelatine    in 
stope  blasting  makes  onl\  a  small  difference 


in  the  amount  of  dust  raised,  say,  25 

-  as  «-e  know.  The  Phthisis  Commit- 
tee has  taken  the  line  that  sine-  water 
blasts  would  be  too  inconvenient  in  stopes, 
there  is  nothing  for  it  but  ventilation  and 
the  abolition  of  the  double  shift,  and  I  am 
assured  that  it  is  quite  rare  for  blasting 
dust  to  be  seen  hanging  about  in  Btopes 
thougb  1  suppose  Mr.  Nettleton  has  some 
actual  case  in  mind. 

\-    regards    the    apparent     ini sistency 

•  ■I  my  results  for  dust  5  minutes  and 
l."i  minutes  after  blasting,  I  have  to 
point  out  that  the  figures  refer  to 
three  different  mines,  and  that  different 
loads  "t  explosives  were  used:  tin",  are  uoi 
three  consecutive  results  in  thr  same  place, 
benci    the  percent  age  ;>     w  1  fine 

dust  is  I"  mud  to  be  rat  her  variable. 

Mr.    Nettleton's   views  on   tin-   ni 
fi ir  in  i       'it ilation  to  c. ipe  with  st 

blasting  are  ven  sound,  though  be  s» 
to  be  rather  hard  mi  the  brains  of  thr  Hand 
in  suggest ing  that  "  even  nob 
should  be  compelled  to  take  an  intelligent 
mi  irest  in  this  subject."  Thr  suggestion 
of  compulsion  would  seem  t"  indicate  that 
it  is  nut  s,>  much  lack  of  intelligence  or  in- 
terest that  is  the  trouble,  as  sheer  laziness 
or  absorpti< m  in  outside  affairs. 

.Mi-.   Pooler  has  certainlj    -  far  in 

assuming  that  drj  drilling  ami  blasting  are 
still  common,  merelj    because  thej   ap] 
in  no.  bj  nopsis  of  results,  thi  1  hat 

thr  conditions  were  specially  constituted 
for  thr  experiments. 

Thr    question    what     is    ill.-    aim. unt    .  if    air 

inhaled  bj  a  person  doing  light  work  is  still 
dubious.     I  faldane    in    191 1    1  Bncyclop  1 
Britannica),  states  that    ;  cubic  foot  is  the 

a unt     breathed     during     rest,     whi 

Nbtti  i'  oid  Firth  give  the  same  amount  for 
light  work,  and  Ealdane  more  recently 
stairs  that  !  cub.  ft.  is  required  for  a  person 
u  alking  at  •''•  miles  per  hour. 

Mr.   Pooler  is  of  tl pinion  that  quarts 

particles  less  than   1">  microns  in  diameter 
ought  to  be  more  Bpherical  than  larger  par 
tides.     I   do  not   know    whj    be  thinks  s,, : 
thej  are  certainly  more  rounded  in  outline, 
hut    it    appears  to  me  that  thin   scales  or 
are  more  likelj  t..  be  formed  by  blast- 
conohoida!  mineral  than  small  sphi 
More  recent  experiments  have  indeed  1 
thr  factor  which  we  air  using  t<>  calculate 
-•in  the  weigl  I   pi  r  mg :   we 
,      „     2-6  x  10' 
are    now    using    thr    formula  <l  .. 

when    V  is  the  number  of  particles  in  1  mg 
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I  agree  with  most  of  Mr.  Adam's  criti- 
cisms -M\  table  of  results  is  certainly  too 
abbreviated,  but  the  Miner's  Phthisis 
Prevention  Committee,  thinking  that  it 
would  report  last  year,  considered  that  I  was 
trespassing  on  its  rights  in  publishing  even 
a  synopsis.  For  the  same  reason  I  do  not 
wish  to  discuss  laying  devices  except  to  say' 
that  nothing  is  any  good  except  wetting  the 
point  of  the  drill,  and  that  molasses  or 
chemicals  added  to  water  for  spraying  have 
no  marked  advantage.  Steam-laying  can- 
not he  used  as  the  mines  are  already  ineffici- 
ent through  heat  and  damp.  Nearly  half 
the  mines  are  still  dependent  on  natural  ven- 
tilation giving  about  10  cub.  ft.  a  head  per 
minute  instead  of  the  30  or  so  which  are 
really  necessary  and  which  are  given  by 
mines  with  decent-sized  fans. 

Prof.  Wilkinson  hopes  that  a  simple  tech- 
nical method  for  directly  estimating  dust  in 
mine  air  will  he  discovered.  I  may  say  that 
Mr.  Kotze.  who  has  all  through  displayed 
the  greatest  genius  in  inventing  new  appara- 
tus for  the  Committee,  has  been  engaged  on 
this  problem,  and  we  hope  that  when  he  is 
happily  restored  to  health  he  will  be  able  to 
perfect  his  invention. 

By  the  way,  Mr.  Gray  rather  objects  to 
having  been  described  as  my  '  collaborator 
by  Prof.  Wilkinson.  The  facts  of  the  case 
are  that  in  the  preliminary  stages  I  did  the 
gravimetric  work  required  myself,  but  after 
the  method  had  been  proved  to  be  sound, 
Mr.  Gray  did  the  rest  of  the  gravimetric 
work — by  far  the  largest  proportion — in  the 
ordinary  course  of  business  as  the  analyst 
to  the  Miners'  Phthisis  Prevention  Com- 
mittee. He,  therefore,  does  not  wish  to 
pose  as  a  purely  scientific  collaborator,  even 
though  the  tables  I  published  contained  both 
his  work  and  mine. 

The  whole  of  the  rest  of  the  discussion 
dealt  with  respirators.  Mr.  G.  H.  Smith  is 
to  be  praised  for  his  enthusiastic  efforts  to 
make  them  a  successs,  but  I  really  cannot 
see  how  they  can  compete  with  efficient 
watering.  If  we  have  demonstrated  that 
97  of  the  dust  under  dry  conditions  can  be 
laid  by  the  conscientious  use  of  water  in  the 
proper  devices,  then  there  does  not  seem  to 
lie  scope  for  a  "  general  improvement  under- 
ground to  come."  If  the  dust,  both  coarse 
and  fine,  is  everywhere  reduced  to  2  or 
3%  of  what  it  used  to  be,  silicosis  will  be 
stamped  out — though  there  may  be  residual 
ailments  only  capable  of  amelioration 
through  ventilation.  What  we  really  want 
is  that  word   everywhere,   and   what  often 


stands  in  the  way  is  slackness  and  too 
great  a  regard  for  working  costs. 

Mr.  Smith  may,  of  course,  still  attempt 
to  invent  a  respirator  to  remove  the  remain- 
ing 3%  of  the  dust,  and  good  luck  to  him! 
I  fancy  that  the  only  way  of  doing  that 
would  be  to  employ  about  ten  layers  of 
flannel  at  once,  putting  the  upper  half  of 
the  miner  inside  a  framework  carrying 
several  square  yards  of  the  fabric  so  as  to 
give  him  enough  air!  I  am  sorry  that  I  can- 
nut  yet  give  the  details  of  the  Committee's 
tests,  or  its  method  of  testing:  they  will 
appear  in  the  Report  which  is  expected  to 
be  printed  about  June. 

The  results  which  Messrs.  Smith  and 
Rusden  publish  were  done  on  air  of  the  sort 
which  I  have  just  described,  viz.,  air  con- 
taining only  very  little  dust — which  I  con- 
sider is  not  worth  purifying  any  farther. 
The  experimental  error  in  testing  respirators 
on  such  air  is  very  great,  probably  50%,  con- 
sequently I  place  no  great  reliance  on  the 
results.  It  is  particularly  unfortunate  that 
they  used  a  narrow-bore  stopcock  in  the 
experiment  (see  figure,  p.  107)  because  its 
friction  would  cause  a  considerable  vacuum  : 
consequently  their  measurement  of  the  air 
used  may  have  been  seriously  incorrect. 

Curiously  enough  Mr.  Weston's  respirator, 
which  contains  no  fabric  at  all,  has  given 
remarkably  good  results  on  testing :  never- 
theless I  should  not  depend  on  it  unless  I 
knew  that  watering  had  been  neglected, 
and  there  was  therefore  no  alternative.  I 
fully  agree  with  the  rest  of  Mr.  Weston's 
remarks. 

Mr.  White  is  probably  mistaken  in  sup- 
posing that  the  predominance  of  the  par- 
ticles of  2  or  3  microns  diameter  in  silicotic 
lungs  is  entirely  due  to  physiological  re- 
moval of  large  particles.  Mine  dust  itself 
shows  about  the  same  predominance  of  small 
particles,  and  I  think  the  effect  of  the 
Brownian  movement  is  quite  the  reverse  of 
Mr.  White's  idea,  viz.,  that  it  prevents  the 
phagocytes  from  catching  the  particles  less 
than  2  microns  (or  so)  in  size.  The  1- 
micron  particles  in  silicotic  lungs  appear  to 
be  fewer  in  proportion  than  they  are  in  mine 
dust.  There  are  thus  two  selections  of  the 
particles,  viz.,  (1)  by  phagocytes,  (2)  by 
Brownian  movement :  the  result  is  that 
most  of  the  particles  lie  between  1£  and 
8  microns  in  size.  There  is  still  much  to 
clear  up  in  connection  with  this  disease. 
Meanwhile  I  express  my  best  thanks  to 
those  who  have  shown  their  interest  by  dis- 
cussing it. 
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I, — Geological  Features  of  the  Witwatkbb- 
bahd  System  bearing  on  the  Conditions  ; 
ok    Deposition    of     the     Gold-Bearing 
Conolomebates. 

Introductory.     Obp  ct&  of  Paper. 

For  nearlj  thirtj  years  the  conglomerates 
i  t  the  Witwatersrand  have  occupied  a 
positl  i  importance 

as  the  Bource  ol  an  output  of  gold  which  has 
i]  iw  for  some  I  ime  been  in  the  aeighboui  I 

|  g  10,000,000  per  annum.  It  is  not  sur- 
prising, thi  refore,  thai  the  conglomerates 
have  attracted  a  considerable  amount  >>f 
attention  from  geologists  and  mining 
engineers,  and  thai  the  literature  referring 
t,,   them   has   already    grown   to   verj    con- 

derabli    propi  irt  ions1. 

In  Bpite  of  this  fact,  however,  consider- 
il  !  diffi  renci  -  i  I  opinion  still  remain  as 
to  the  precise  nature  of  the  conglomerates 
and  to  a  -nil  greater  degree  as  to  the  origin 
ol  the  gold  associated  with  them.  The 
ensive  developments  in  prospecting  bj 
boreholes  and  in  mining  in  the  Eastern  Rand 
during  the  past  few  years  have  added  verj 
considerably  to  our  knowledge  of  the  Upper 
Witwatersrand  System,  particularly  with 
regard  to  certain  members  of  the  .Main 
Reef  Group.  The  bearing  of  this  additional 
information  appears  Bcarcelj  as  yel  to  have 
ed  anything  like  the  consideration  it 
deserves,  and  it  seems  extremelj  likelj  thai 
when  this  evidence  becomes  more  widelj 
i ,ii.  .u  n  man',  accepted  ideas  on  the  subject, 
originally  mainly  based  upon  experience  in 
i  entral  Kami,  will  be  considerably 
modified.       I  H   th  '  beories  which 

from    time   to    time    have    been    advanced 

.mi    for  t he  B88i icial  ii in  of  tl 
with   the  congl srates,   two  maj    now  be 

aid  to  hold  the  field,  namely .  the  infilti  a- 
t  i.  .11  the<  .1       . 

the  conglomerates  as  placer  deposits,  whose 
original  character  has  been  modified  by  Bub- 
Bequenl   re-crystallisation  ol    many    "t    the 

istituents,    including    the    gold    i 

The  arguments  in  favour  of  this  latter  view 
have  been  clearlj    and  concisely    Btated  bj 

(1)  AlUl  n  in  appi  mill  !•• 

llmrh  and  Oorrtorp  >l  South  \m 

,.)  i-Thi  ■  Uu  Rand  Banket'      /    ■       '  "  '/ 


i ;. :.  w  bile  i  hose  in  favour  ol  the  E  inner 
have  been  more  recentlj  recapitulated  •  at 
great  length  l>\  Eorwood1,  and  supported  by 
a  fi  irmidable  c<  illecf  ii  in  i  if  all  I 
which  could  l»'  regarded  as  in  any  rei 
ua\  affording  support  to  the  infiltration 
hypothesis.     A  review  of  the  quest 

i   of  the    Hand  gold  as  it    st 1     □    I'.'ll 

given  by  Young  in  a  presidential  add 
to  the  Geological  Society  of  South  \: 
In  view  of  these  recent   presental 
the  available  evidence  for  and  against 
more   important    theories   it    is   proposed  to 
confine  the  present  paper  more  particularly 
■  .  certain  geological  aspects  of  the  qui 
in    connection    with    which    a    c  nsiderable 
amount     ot     evidence     has     accumulated 

as    a    result    of    a    BUTvej     of    I  he    Wttw  \\ 

rand  System  carried  out  during  the  pasl  five 

years   in    connection   with   the   n 

detail  of   the    whole   of   the   Witwatersrand 

In   the   case   of   mosl    previous  observers 
attention  has  been  largely .  or  in  - 
almost   ■  xclusivelj  .   confine  I 
the  conglomerates  themselves,  and  in  mam 
instances  such   study   has   hecii   still   further 
limited  to  the  consideration  of  th< 
and    its    immediate   associates    w 
economic   importance  has  resulted   in  their 
iee.  iving  an  undue  share  .if  attention,  bo  the 

exclusion      almost      ol     man; 

members  i  if  I  he  bj  stem,  and  thi 
evidence   which    a    study   of   the    lattx 
capable  ol  affording. 

In  m\   own  bui  \ e\   i  he  is  been 

si  .mew  hat  different,   and  a  ■  naive 

examination  of  (he  Witwatersrand   Bystem 
as  a  whole  preceded  anj  close  concentr 

mi    the    Main    Reef    and    its    imni,  .: 

eiates.     In  t his  waj  it  w as  possil 

this  group  ol  heds  in  its  proper  i • 

to  the  larger  succession  of  which  it    •' 

geologically    only   a  comparatively   insi^niti- 

cant   portion,   and  it   is  hoped  that   the  results 

so  attained  maj  add  fresh  int. -rest  to  an  old 
subject .  and  bring  new   light  to  b 
long  debated  question  ol   the  origin    -f  the 
mosl  productive  gold  deposits  known  bo  us. 

i  II  "Ti,.   Rand  Itui.k.i  •■    Mining  and 
i  hi  Probli  ii.  ..i  ii..  Band  I 
toil,  np,  mL     \vi\. 
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Owing  to  the  great  importance  of  the 
>mic  interests  connected  with  the  Wit- 
watersrand  Goldfield  and  the  enormous 
ami  unt  of  information,  exact  and  otherwise, 
available  from  many  sources,  which  required 
examination,  in  addition  to  the  actual  work 
of  mapping  in  detail  over  a  thousand  square 
miles  of  country  of  which  no  very  accurate 
topographical  map  exists,  a  general  geo- 
log  al  survej  of  the  Band  carried  out  in 
detail    has    necessarily    occupied    a 

-  derable     length     of     time.        Had     the 
irees  of  the  Transvaal   Survey  allowed 

of  several  geologists  being  engaged  on  the 
work,  it  might  have  been  completed 
much  mure  expeditiously.  There  is,  how- 
ever, one  great  advantage  in  the  whole  of  a 
work  of  this  kind  being  carried  out  practically 
by  a  single  geologist  in  that  he  must  neces- 
nie  familiar  with  the  whole  extent 
of  the  field,  and  he  is  thus  able  to  base  his 
conclusions  on  a  wider  personal  knowledge 
than  would  otherwise  be  the  ease,  and  to 
apply  more  uniformly  and  consistently  the 

gical     terms     which     he     uses     in     his 

desci  ptions.     At  the  same  time  in  an  area 

like   the   Eand,   every   individual  portion   of 

which   is   familiar   in   its   smallest   detail   to 

mining    engineer    or    geologist,     the 

i  iptions  published  by  an  official  observer 
are    not    likely   to   lack   that  full   share   of 

tiny  and  criticism  which  should  be 
sufficient  to  tier  them  from  the  danger  of 
presenting  the  subject  too  much  from  an 
individual  standpoint. 

S  me  of  the  results  of  l  he  Survey  carried 
out  during  tbe  pasl  five  years  have  been 
published  in  more  or  less  detail  from  time 
i  I  me3,  and  have  already  been  subjected 
to  discussion  and  criticism.  In  the  present 
paper,  therefore,  it  is  proposed  with  regard 
to  many  geological  questions  rather  to  give 
a  summary  of  the  main  conclusions  than  to 
:  the  evidence  upon  which  these  coir 
elusions   have   been   based.      It   will  thus  be 

-  ■  ile  1'  i  devote  mi  ire  space  t<  i  the  ci  >n- 
sideration  of  questions  affecting  the  gold  con- 

f  the  conglomerates. 
In  the  many  descriptions  of  the  Witwaters- 
rand    System    which    have    been    published 
tic     conglomerates    have     always    received 

'  i  Some  Ntrmtur.nl  Features  of  the  \\h  w.it'-i  srntnl  System, 
el,-   -     T,-«„'.  <;■  „l.  >',„■.  S.A.,  Vol.  XIV.,  1911,  pp  24—42. 

"The  Normal  Section  of  the  Lower  Witwatersrand  system, 
etc."     Tram    '.'     '    Sjc.  S.A.,  Vol.  XIV.,  1911,  pp.  93— 131. 

"  Structural  I  i  il  tresnf  the  Western  WituMtersrand."  Trails, 
-    I     \  i.l.  \\  I.,  ml:'.,  pp.  l—:!2. 

"The  1  pp.-i  Wituatersrand  System. '  Trait*.  ';•"'.  Sac  S.A., 
Vol.  XVIII..  1)1.,.  pp.   11—  57. 

"The  East  Rand."    Tram.  Geol,  Soe.  S.A.,  Vol.  XVIII  ,  1916, 

"On  the  Mode  of  Deposition  of  the  Aurilerons  Conglomerates 
of  the  Witwatersrand."    Compte  rendu  -'»   Ctna.nr*  a,- 
•  nal,  Toronto    1913,  pp.  89! 


a  verj  huge  amount  of  attention,  as  will  also 
be  the  case  in  the  present  essay.  It  must, 
however,  not  be  forgotten  that  they  form  only 
a  small  proportion  of  the  system,  and  that 
the  remaining  members  are  as  a  rule  more 
important  as  sources  of  information  concern- 
ing the  nature  of  the  formation  as  a  whole 
and  the  conditions  under  which  it  was  laid 
di  wn. 

To  some  it  may  appear  sufficient  to  con- 
sider the  reefs  and  their  immediate  associa- 
tions and  to  accept  the  fact  of  the  existence 
of  their  widespread  gold  contents  without 
further  question,  but  there  are  no  doubt 
many  others,  who  are  interested  in  the  wider 
geological  aspect  of  the  subject.  Indeed,  if 
the  question  be  asked — "'Are  the  Eand  gold 
deposits  more  or  less  fortuitous  occurrences, 
as  incapable  of  explanation  as  many  true 
lode  deposits  still  are,  or  are  they  the  result 
Of  any  definite  combination  of  geological 
events  and  processes  which  may  perhaps 
be  found  to  be  duplicated  in  other  areas 
occupied  by  the  same  sytem  in  South  Africa, 
or  even  in  similar  formations  in  other  parts 
of  the  world'?'" — the  answer  appears 
largely  to  lie  in  a  consideration  not  only  of 
the  Reefs  themselves  but  of  the  sequence  of 
events  which  led  up  to  the  deposition  of  the 
conglomerates  and  the  circumstances  under 
which  they  were  laid  down,  and  it  is  with  a 
view  of  supplying  information  bearing  on  this 
aspect  of  the'  subject  that  some  of  the  more 
general  features  of  the  Witwatersrand 
System  have  been  briefly  dealt  with  in  the 
description  given  below. 

General  features  of  the  Witwatersrand 
System  —  Upper  and  Lower  Divisions. — 
In  the  Rand  area  the  Witwatersrand 
System  embraces  a  thickness  of  sedimentary 
beds  amounting  to  over  20,000  feet,  the 
general  sequence  of  rocks  and  the  strati- 
graphical  positions  of  the  various  horizons  at 
which  conglomerates  occur  will  be  best 
understood  by  reference  to  the  section  given 
in  Fig.  1,  which  will  also  sei-ve  to  indicate 
Hie  s\  stem  of  nomenclature  which  has  been 
adopted. 

A  glance  at  the  section  will  suffice  to  show 
that  the  whole  system  consists  of  alter- 
nations of  tine  and  coarse  sediments  most 
of  which  are  of  the  type  characteristic  of 
sedimentation     in     comparatively     shallow 

w  ater,  and  noi f  \\  hicb  points  to  depi  sii  ii  m 

at  any  great  distance  from  hind.  On  the 
other  hand,  contrarj  to  what  is  probably  a 
very  generallj  accepted  view,  there  are, 
except  at  the  base  and  towards  the  upper- 
mosl  portions,  scarceh  anj  members  of  the 
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system,  even  among  the  conglomerates, 
which  can  with  certainty  be  regarded  as 
actual  beach  deposits,  although  some  of  them 
were  no  doubt  accumulated  along  or  in  close 
proximity  to  a  shore  line.  It  will  further 
be  noticed  that  in  the  lowest  third  of  the 
•system  finer-grained  or  argillaceous  members 
predominate,  in  the  middle  third  fine-grained 
types  and  coarse  sandy  or  gritty  members 
are  about  equally  represented,  while  in  the 
upper  third  the  continuity  of  such  coarser 
types  is  only  broken  by  one  hand  of  argil- 
laceous beds — the  Kimberley   Shales. 

This  uppermost  third  is  usually  spoken  of 
as  the  Upper  Witwatersrand  System,  the 
base  of  this  division  being  often  placed  at  the 
horizon  of  the  Main  Reef.  Personally  I  have 
preferred  to  place  the  dividing  line  on  the 
•Central  Rand,  at  the  base  oi  the  thick  se- 
ries of  quartzites  which  lies  below  the  Alain 
Reef,  as  being  a  less  artificial  limit,  and  one 
more  likely  to  be  recognisable  in  other  areas. 
In  any  case,  however,  it  must  he  remembered 
that  the  division  is  more  or  less  one  of  con- 
venience, that  there  is  no  corresponding 
geological  break,  and  that  the  Lower  Wit- 
watersrand sequence  rinds  a  very  natural 
continuation  in  the  rocks  of  the  Upper 
Division. 

Conglomerates  of  the  Upper  Division. 
- — This  Upper  Division  consists  almost 
entirely  of  a  succession  of  sandy,  gritty  and 
pebbly  beds,  about  9,000  feet  in  thickness, 
interrupted  only  by  the  Kimberley  Shales, 
some  500  ft.  thick,  which  include  a  large 
proportion  of  beds  approaching  more  nearly 
to  fine-grained  quartzites  than  to  true  shaly 
rocks.  Throughout  this  great  series  of  coarse 
sediments  pebbles  are  of  very  general  occur- 
rence, either  in  well  defined  bands  and 
denticles,  or  scattered  more  or  less  freely 
through  the  coarse  gritty  beds  which  form 
the  bulk  of  the  series.  Well  marked  pebble 
beds  are,  however,  particularly  abundant  in 
certain  zones  which  have  received  distinctive 
and  well-known  names.  Tt  will  be  con- 
venient to  deal  with  these  from  the  top 
downwards,  since  we  shall  then  proceed  from 
very  ordinary  types  of  conglomerates  to 
those  of  the  Alain  Reef  Group,  which 
"possess  certain  characters  less  generally 
met  with,  and  perhaps  not  yet  fully  appre- 
ciated. 

The  Elsburg  Reef*  include  a  group  oi 
large-pebbled  conglomerates  which  attain 
their  most  conspicuous  development  to  the 
south  of  the  Central  Hand.  Here  the  Elsburg 
conglomerates  are  usually  very  conspicuous 
at  the  surface  both  as  actual  outcrops  and  on 


account  of  the  bell  of  weathered-oul  pebbles 
of  large  size  which  everywhere  marks  the. 
course  of  the  conglomerate  /.one.  Pebbles 
of  six  inches  in  diameter  are  abundant,  and 
individuals   up   to  10  inches  or  so  are   met 

with.       In    addition    to   pebbles    of    light    and 

dark  quartz  which  form  the  most  numerous 
type,  others  of  quartzite  and  of  tine-grained 
banded  rocks  are  common.  The  large- 
pebbled  bands  are  most  numerous  over  a 
thickness  of  350  to  500  ft.,  above  and 
below  which  pebbly  bands,  though  frequent, 
are  not  so  numerous — and  the  contained 
pebbles  are  of  smaller  size.  The  whole  thick- 
uess  of  conspicuously  pebbly  deposits  is 
upwards  of  1,500  ft.  In  strong  contrast  to 
other  conglomerate  beds  which  will  he  con- 
sidered later,  individual  bodies  of  pebbles  are 
rarely,  persistent  for  more  than  a  few  hundred 
feet,  and  usually  for  much  smaller  distances, 
forming  irregular  lenticular  deposits  which 
vary  rapidly  in  thickness  and  character.  A 
body  of  pebbles  2  to  3  It.  in  thickness 
frequently  dies  out  or  passes  into  bands  of 
widely-scattered  pebbles  within  a  few  feet. 
Tin'  beds  with  which  the  conglomerates  are 
associated  are  almost  exclusively  very  coarse 
grits,  characterised  by  very  irregular  and 
impersistent  bedding  planes.  Current  bed- 
ding is  frequent  and  characteristic.  Here 
then  we  have  a  group  of  conglomerates  of 
very  i  rdinary  type,  and  very  usual  associa- 
tions, such  as  will  be  familiar  to  geologists 
in  almost  every  part  of  the  world.  They  bear 
evidence  of  having  been  laid  down  at  no  great 
distance  from  a  shore-line  and  by  strong  but 
continually  varying  currents,  such  as  might 
be  expected  in  such  a  locality. 

Proceeding  downwards  in  the  Witwaters- 
rand System,  the  next  well-marked  group  of 
conglomerates  is  that  known  as  the  Kim- 
berley Reefs.  On  the  Central  Rand  these 
are  separated  from  the  Elsburg  group  by 
nearly  3,000  ft.  of  grits  and  quartzites,  which 
frequently  contain  pebbles  as  thin  washes 
and  scattered  individuals,  and  it  is  practi- 
cally impossible  to  make  any  divisions  within 
this  large  series  of  deposits,  or  to  separate 
the  pebbhj  grits  from  the  conglomerate  zones 
into  which  they  merge  both  above  and  below. 
In  general  character  the  Kimberley  con- 
glomerates are  very  similar  to  those  of  the 
Elsburg  group.  The  chief  distinction  be- 
tween the  two  on  the  Central  Poind  is  the 
abundance  of  very  large  pebbles  in  the 
Elsburg  Reefs,  but  in  the  extreme  eastern 
and  western  portions  of  the  Hand,  where  the 
Elsburg  conglomerates  show  a  considerable 
falling  off  in  the  average  size  of  the  pebbles 
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few     geologists     with     an     extended     local 
experience  would  i  ugb  t..  under- 

take to  distinguish  between  the  two,  either 
in  hand-specimens  or  in  outcrops  ol  limited 
:.  hose  relat  ionship  to  1  lie  resl  i  if  I  be 
section  was  unknown.  The  Kimberley  con- 
g]  imerateE  occur  al  intervals  ovei  a  thick- 
ii.  se  oi  beds  oi  about  50 

.'.  n  ii     Mam     Reel     si  andards,     the 

pebbles    are    ol    considerably     larger    size, 

frequently   reaching  3  i  a    1  inches  in 

dimension.       Comparatively     small-pebbled 

e,  however,  al>' i  abundant .  and  the 

ol  all  -!/•  -  as  in  t  be  Elsburg  group 

an       frequent  Ij      inclined      ti  ■     somew  bat 

rather     than     to     well     rounded 

forms.     As  in  the  Elsburg  Reefs,  pebbles  of 

quartzite   and    particularly    ol    banded   rocks 

occurring  in 

groups.     The  pebblj   bands  as  a  rule  are  not 

persistent  as  individuals  i  dist  ances, 

h  in   i-  the  case  with  the 

I  )lsburg   group.        In-  es,    bow- 

udn  i.lual    bai 
sistent    over  distances  ol   a    a 

i  hen  usuallj  w  ell  defined,  especially 

ind  it  is  wort bj  of  note  that  Buch 

hands,  fn  im  '  I"'  extent  to  v  huh  t  bej    ha^  i 

pened  up,  appeal  to  have 
encouraging  results  t<>  the  earlier  p 
tors.     In  the  Far 

thi    Batter    Reef,  cei 
:  ind  to  be  locally  ol 

sufficient     valui      to     warrant     their    being 
mined   to  b   consid<  rable  exti  nt, 

In  the  < lentral  Rand  the  Kimberlej   Reefs 

are  separated  from  the  shales  of  the  same 

bj     -i. in.     20  !    ft.    oi     beds 

pebbles,   and   shewing   a 

t  he   finer  g  I     I  iel  >■■<■  - 

I  hese    intermedia 
ppear,  thus  allow  ing  t  hi 

i  Kimberlej  Reefs 
to  rest  direetlj  upon  a  "  slate  toot  wall, 
formed  of  the  uppermost  portion  "t  the  Kim- 
berlej   Shales.       \\  ■■   have  th.ii 

Qiiection  \\  it  1 1 
the  principal  i  Far  Eastern   Rand 

(the  Mam  Reef  Li  is  worthy  <>f 

-hru  inL'  i  In    similai  itj     □  character 
•  .f  t  hr  ci  different  zoi  n 

under    such    circumstances,     in    bore-hole; 
sect  i""\   i  be    Ii  i\a  est     Kiml    rl        Reel    has 

frequently    I u    ai 

conglomerate  bj   engineers  well  acquainted 

■al  ci  mdit  i  sea  t  he 

similarity   jn-t   referred  to  has  been  further 

ai utuated  bj    thr  lowest    Kimberli      Ri  el 

j  ielding    verj     em  \  alues, 


which,  however,  appear  tob<  of  a,\  ery  erratic 
character. 

In  the  next  lower  group  ol  conglomerates, 
known  as  the  Bird  Reefs,  we  havi  again 
1  pebblj  beds  \ erj  similar  ti i  thus.; 
of  the  Kimberlej  /  me.  ^s  a  nil<'  tin-  pebbles 
in  this  group  are  much  smaller  on  the  aver- 
than  those  of  the  Kimberlej  Reefs,  but 
in  at  least  one  localitj",  lying  in  the  West 
Central    Rai  nth   oi  the  Main 

Reef  West  Mine  pebbles  up  to  2  in.  or  mon 
in  diameter  are  abundant,  and  the  bed 
taining  these  is  exactlj  similar  to  some  of  the 
characterisi  ic  members  oi  thi  Kiml  erlej 
Ri  efs,  and  shows  a  similar  persistency 
the  strike.  The  Bird  Reefs  include  a  large 
number  oi  pebblj  bands  occurring  at  inter- 
vals through  a  considerable  thickness  ol 
quartzite-  often  some  300  to  350  tt. — and 
the  group  is  persistent  throughout  the  whole 
extent  of  thi  hand.  Jn  the  west,  the  Bird 
Reefs  '■'  ntain  a 

ami  have  been  worked  under  the  local 
name  ol  the  Monarch  Reef.  Still 
lower      ii  ■'      and      about 

oaidwaj  in  position,  between  tin-  Bird 
ami  the  Mam  Reel  groups,  are  1 1»<- 
Livingstone  Reefs,  a  feeble  counterpart 
ol  the  Bird  Reefs,  thi  mallei  i 
which  group  thej  closelj  resemble.  Persis- 
tent throu  I  greater  portion  ol  thi 
Rand  thej  occasional! 
ficieni  quantitj  to  attract  attention  from  ft 
minm  i  example,  under 
the  local  Dame  of  the  Chimes  or  Modder 
i. .nt. sin  Si  ries  i  n  the  Van  Ryn  property,  and 

•    in  i  be  far  wesi   in  the  neighboui 
.-i    Randf  mti  in.        In  os  in 

the  •  uth-eastern    Hand    thej    an 

usuallj  verj  feeblj  represented,  although 
the  Bird  B  ped  and  form 

a  useful  marker  in  that   locality. 

Next  in  desi  ler  ci  >mes  the  well- 

known    Main     R> 

the  ni'st  important  <•(  all  tin   conglomerates 
of  the  \\  it wati  isi and.  and  geologicalh 
tinguished  bj   some  exceedinglj    interesting 
chin. n  rpari  d  «  it  1 1  the  gri  mps 

In  general  appearance,  especiallj  in  hand- 
si imens,   the  conglomerates  of  the   Mam 

up   exhibit    n< .  essi  nt  ial 
fri  in    main    others    in    tin     Witw atersrand 
m.  and   it    is    easj     ti     obtain    hand- 
npecin  i     the     Bird    or     Kiml 

from 

which  him crepl  Into  tint  In  Mich  wiilclj  .litl.in 

intr.Kln. naidemble  confunfoa  Into  I!... n 

iih..  ii.n  therefore  been  nvoiifed  in  tl\"  present  paper. 
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Main  Reef  material.  The  gn  >up  alsi  i  includes 
numerous  acces,sorj  bands  of  reef  or 
'"leaders."  which  in  mode  of  occurrence, 
variability  over  short  distances,  impersis- 
teiic\  along  the  |strike,  and  in  the  erratic 
distribution  1 4  a  certain  amount  of  gold  which 
they  may  contain  are  closely  similar  to 
members  of  the  Livingstone,  Bird,  or  Kim- 
berley  Reefs.  The  three  principal  bands  of 
conglomerate,  however, — the  well-known 
Main  Reef,  Main  Meet  Leader  and  South 
Reef — exhibit  certain  characters  which 
differentiate  them  from  an\  known  members 
of  tlie  higher  groups,  and  which  they  share  in 
common  with  some  other  remarkable  con- 
glomerates in  the  Lower  Division  of  the 
System.  Chief  among  such  characters  is 
the  wonderful  persistence  of  the  three  reefs 
as  individuals,  a  quality  will  exemplified  in 
the  Main  Reef  itself,  but  more  strongly 
marked  in  the  Smith  Reef,  and  most  remark- 
ably developed  in  the  Main  Reef  Leader. 
On  this  account,  in  the  description  which 
follows,  attention  will  he  chiefly  directed  to 
ilie  Main  Reel  Leader,  since  with  the  per- 
sistence of  this  body  appears  to  he  bound 
up  the  solution  of  n.iny  of  the  difficult 
questions  relating  to  the  origin  and  distri- 
bution of  the  Rand  gold. 

The  Main  Reef  and  -iain  Reef  Leader. 
— As  seen  in  average  section,  perhaps  the 
most  characteristic  features  of  the  Main 
Reef  are  the  uniform  average  size  of  the 
pebbles,  frequently  with  a  preponderance 
■  if  conspicuous  white  pebbles  of  coarse  vein- 
quartz;  the  ahsence  of  any  well-marked 
grading  in  size  of  pebbles,  the  occurrence  of 
partings  or  lenticles  of  quartzite  or  more 
sparsely-pebbled  material  separating  the 
reef  locally  into  two  or  more  hands  and  the 
ahsence  of  a  ver\  sharph  defined  and  per- 
sistent  foot   and  hanging-wall   parting. 

The  gold  values,  too.  have  a  limited  range 
of  variation,  and  higher  values  are  not 
characteristic  of  am  special  portion  of  the 
Meet.  On  the  other  hand,  the  Main  Reef 
Leader  very  commonly  shows  a  consider- 
able range  in  the  size  of  pebbles  in  any 
particular  section,  accompanied  very  fre- 
quently, and  in  some  parts  of  the  Rand 
almost  invariably,  by  a  graded  arrangement 
so  that,  the  largest  pebbles  lie  on,  or  in  the 
immediate  neighbourhood  of.  the  foot  of  the 
reef,  while  the  smallest  are  found  very 
generally  near  the  top.  The  toot  of  the  reef 
is  usually  very  sharply  defined,  and  is 
marked  by  a  characteristic  and  persistent 
"  foot-wall  parting,"  which  is  iii  many  cases 

accentuated     bv     the     fact     that     the     largest 


pebbles  lie  directly  upon  a  bed  of  fine-grained 
quartzite,  "slate,"  or  other  material  which 
is  in  strong  contrast  to  the  reef  itself.  The 
line  of  larger  pebbles  along  the  foot  is  often 
persistent  even  when  the  whole  reef  is 
reduced  to  a  thickness  of  2  or  '■',  in. 
or  to  a  single  layer  of  pebbles.  Similarly 
the  gold  contents  of  the  Main  Meet  Leader 
freqeuntlj  show  a  strong  tendency  to  con- 
centration along  certain  lines,  the  actual  foot 
i  if  the  reef  being  the  most  general  1\  favoured, 
the  larger  pebbles  on  that  horizon  heing  not 
infrequently  associated  with  "  visible  gold 
and   extraordinarily  high  individual   assays. 

As  a  consequence  of  some  of  the  features 
above  mentioned,  it  might  he  said  that  if  a 
block  of  reef  comprising  the  whole  thickness 
of  the  leader  he  examined  it  would  frequently 
he  possible  to  say  confidently  which  was  tin' 
original  upper  and  lower  side  of  the 
specimen,  whereas  with  a  similar  block  of 
Main  Reef  such  determination  could  rarely 
I  >  t  ■  made. 

Tin-  South  Reef,  although  extremely 
persistent  throughout  the  greater  portion  of 
the  Rand,  show  s  considerable  variation  in  its 
degree  of  development  in  different  localities. 
In  some  respects  it  shows  resemblances 
to  the  Main  Reef,  e.g.,  in  the  frequi  ai 
uniformity  in  size  of  the  pebbles  in  any 
particular  section  and  the  presence  of  hands 
of  quartzite  separating  the  pebbly  portions. 
On  the  other  hand,  in  the  frequent  presence 
of  a  very  distinct  parting  plane  below  the 
conglomerate  hands,  and  in  the  persistence 
of  the  various  hands  over  long  distances  it 
more  nearly  resembles  the  Main  Reef 
Leader,  and  especially  in  the  latter  respect 
the  Main  Reef  Leader  as  developed  in  the 
Far  Eastern   Rand. 

General  distribution  of  the  Hirer  principal 
reefs. — The  Main  Reef  and  Main  Reef 
Leader  are  usually  very  closely  associated. 
In  certain  portions  of  the  Central  Rand  they 
form  practically  a  single  large  body  of  con- 
glomerate, and  were  these  the  onl\  sections 
known  to  us  probably  no  distinction  would 
have  keen  made  between  the  two  reefs.  As 
a  rule,  however,  the  two  reefs  arc  clearly 
distinguishable,  though  the\  may  l>e 
separated  merely  by  a  clearly  defined  parting 
plane  or  by  a  few  inches  or  feet  of  interven- 
ing beds.  Such  beds  may  he  of  quite  ordinary 
quartzites  not  essentially  different  from 
lln.se   in   the  midst   of  which  the  reefs  occur. 

Eastwards  oi  the  centre  of  the  Rand,  how- 
ever, thej  very  generally  include  or  may 
entireh  consist  of  a  dark,  originallj  argilla- 
ceous or  very  fine  siliceous,   rock,  which   on 
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esemblauce 

me  of  the  fine-grained  igneous  rocke 

with  in  the  mines  is  usually   referred  to  as 

the    "  Black    Bar,"    or    the    "  [nterbedded 

I  this  rock  immediateh 

lies  the  "  Leader,"  the  lowi 

in  which  are  frequently  partiallj  embedded 

A-  a  rule  the   1 1 
Bai    i     i  "i     from  a  few  inches  to  2  ft.  or 
lick,    l,m    it    Erequentlj    swells   out 
lenticles    which,    even    in  the  Central 
Rand,  mai   attain  a  tl  I  a  hundred 

i  is  occupy- 
large  part  "i  a  mine.  <  roing  eastwards 
eucli  developments  of  the  Black  Bar  increasi 
in  frequency  .  size  and  thickness,  ai 
;ill\  ow  ing  to  tin-  increase  and  to  a  corre- 
sponding decrease  in  the  development  of  the 
bod;  "i  quartzites  below,  which  normally 
separate  them  from  the  first  big  group  ol 
slates  of  the  Lower  Witwatersrand  System, 
I'ith  the  latl 

of  -lat\  iv.rks  which  undei  lies  the  Main 
I;. ,  i  Leader  in  the  Far  East  Rand  the  well- 
all  "  ol  that  area.  The 
bi  bai  i  ui  ol  the  BI  icl  Bai  and  its  relation- 
Bhips  i"  t  be  beds  above  and  below  will  be 
best  gat  hered  from  an  inspection  ol  Fig.  -■ 
[n  tl  is  diagram  I  hi  re  is  also  represent!  d 

ip  of  the  three  principal  reefs  to 

,  and  their  distribution  throughout 

the  length  "I  the  Rand.    This  is  most  clearly 

shown  at    A.     From  this  diagram  it  "ill  be 

tl   all  three  Reefs  are  present  in  the 

Rand,  and  that  while  the  Main  and 

South   Reefs  persist  into  the  Far  West,  the 

out   before  reaching 

that  area.    <  >n  the  other  hand,  the  Main  and 

South   Reefs  die  out  in  an  eastei  I 

lrax  ing  the    Mam    Rei  i    I  ■•  ader  as  the  onh 

representative  of  the  three  principal  member* 

in  !  he  Fai   Eastern  Rand.      \  more  detailed 

accoui  t    ol    1 1"     ■".  idi  nee    upi  n    «  hich    this 

representation  of  the    relationships    of    the 

i-  based  has  been  given  in  i 

papi  i    referred  ti      and  

It    will,    li"\\'\ er,  ble    to 

•    the   Leader  into  the  fai    I 

and  to  noti    bi  m t  the  extremelj   inti 

ing  features  presented  b>  it  in  that  district, 
where   it    is   usually     p 
]!\  ii  or  Vfcdderfi  >ntein   R 

i  hi  hil;  i"  1 1 riginal    disci >i en    i  t    t hi 

i    i  ates    having    been    made    in  the 
central  portion  ol  the  Rand  and  I 
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|8)  ^••tn.-i  ii 

en  ali i.ir.a 

althoui 

really  to  '"•  c 

i    with   Mi.-   M  ii 

er  of  U 

Km.  I'll  »"   Kn>>  mid     Mr,! 

rvfoftiv  ttiitribvtion  of  thr  thrrt  principal 

U  rhethrei  prim  ipal  reefe.    0.  Tin- 

Main  Reel  Footwall  Quart  iltes  (WUAj)  and  thi    Black    Bar  (HI 

with  lie  <  ni.ir.'.  menu  on  the  Central  l    ml.     B. 

call    ten  time*  tin'  hori- 

..ii1.  tin    thickni  n   moi  I 

(irojiortion    tu    ii s  length  bul    "till   louiewhei 
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ings  having  gradually  extended  from  that 
the  conditions  there  prevailing  have 
been  ,;  se  mi  si  frequently  described,  and 
have  largely  influenced  opinion  both  localh 
and  among  the  wider  circle  of  geologists  and 
mining  engineers  in  other  countries  who  have 
taken  an  interest  in  this  goldfield.  It  so 
happens  that  from  a  geological  point  of  view 
man-,  features  which  are  somewhat  obscure 
i  r  c  >m]  licated  in  the  nearer  portions  of  the 
Band  are  seen  under  very  much  simpler 
conditions  in  its  tar  eastern  portion,  and  it  is 
probable  that  had  this  area  been  the  first  t<> 
he  exploited  many  of  the  differences  of 
opinion  which  have  long  prevailed  on  points 
of  Rat   ;  geoli  g\  would  never  have  arisen. 

Among  tin'  ways  in  which  the  Eastern 
Band  ffers  a  simpler  problem  may  be  men- 
tioned— the  existence  as  a  rule  of  a  single 
principal  reef  instead  of  three  or  more  as  on 
the  Central  Rand,  the  occurrence  of  this 
e  junction  of  two  large  and  easily 
differentiated  groups  of  beds  consisting 
respectively  of  quartzites  and  argillaceous 
rocks  so  that  the  reef  lies  almost  invariably 
directly  on  a  "  slate  foot-wall  "  of  consider- 
able thickness  and  can  be  identified  with 
tainty,  and  thirdly — the  disposition  of  the 
formation  in  a  wide  and  comparatively 
shallow  basin  which  allows  of  an  examination 

■  reef  and  its  associated  beds  by  bore- 
holes and  mining  works  for  many  miles  in 
the  direction  of  the  dip,  instead  of  observa- 
tions being  limited  to  within  a  few  thousand 
feet  of  the  outcrop  as  is  the  case  on  the 
i  tral  and  Western  portions  of  the  Wit- 
wat<  rsrand  area. 

f,  atures  of  thi  reef  in  the  Far 
Eastern  Band.  Existence  of  patches  or 
shoots. — Owing  to  the  extent  to  which  the 
Far  Eastern  Eand  has  been  explored  and  to 
the  consistency  of  the  results  obtained 
there  is  very  general  agreement  to-day  as  to 
the  persistence  of  the  same  reef  throughout 
the  whole  of  tin1  Far  Eastern  area,  from  its 
outcrop  at  the  Van  Byn  on  the  north  to  fche 
corresponding  outcrop  at  the  Nigel  Mine  on 
the  southern  limits  of  the  basin. 

Th<  study  of  the  distribution  of  the  con- 
_  It:,,  rates  over  this  wide  area  and  of  the 
variations  in  its  character  offers  some 
extremely    interesting    points.      These    have 

dealt  with  at  some  length  in  a  previous 
description0,  but  certain  special  features 
may  be  again  briefly  referred  to.  One  of 
these,  which  is  closely  connected  with  the 
occurrence  of  gold,  is  the  distribution  of  the 

(9)  "The  Upper  Witwatersrand  s^tem. '  pp.  47—50. 


conglomerates  in  perfectlj  definite  and  well- 
marked  patches. 

Conditions     in     the     Nigel     Mine. — This 

-  best  seen  on  the  extreme  south- 
eastern fringe  of  fche  eastern  basin  in 
the  neighbourhood  of  the  Nigel  Mine, 
and  c.mes  out  with  special  clearness 
in  the  Nigel  itself.  In  this  and 
adjacent  mines  the  conglomerate  which 
constitutes  the  "  Eeef  "  does  not  form  a  con- 
tinuous sheet  over  the  underlying  "  Slate 
foot-wall,"  as  on  the  northern  margin  of 
the  basin,  but  is  distributed  in  a  number  of 
completely  isolated  lenticles  separated  by 
entirely  barren  ground.  As  a  result  of  nearly 
•'in  years  working  the  distribution  of  the 
patches  or  lenticles  of  conglomerate  in  the 
Nigel  is  now  known  in  great  detail,  and  is 
represented  in  Fig.  3  which  is  taken  from 
the  mine  plan.  Each  of  the  shaded  patches 
in  the  figure  represents  an  individual  lenticle 
of  conglomerate,  which  lies  along  the  plane 
of  junction  of  a  considerable  thickness  of 
"  shite  "  as  a  foot-wall,  with  a  body  of  some 
250  ft.  of  quartzite  which  forms  the  hanging 
country  of  the  "  Eeef."  The  lenticles  aver- 
age about  3,000  ft.  in  length  by  700  ft.  in 
breadth,  and  when  well  developed  have  a 
thickness  of  about  2  or  3  ft.  Towards 
their  edges  they  thin  out  more  or  less 
gradually.  Smaller  patches  may  exist  be- 
tween the  larger  ones,  but  as  a  rule  the 
intervening  spaces  are  entirely  devoid  of 
conglomerates,  and  nothing  remains  but  the 
plane  of  junction  of  the  quartzites  and  slates 
known  in  the  mine  as  the  "contact." 

The  occurrence  of  gold  is  practically  limited 
to  the  conglomerate  patches,  and  in  the 
absence  of  conglomerate  the  contact  is 
barren.  Similar  conditions  can  be  observed 
also  along  the  actual  outcrop  of  the  reef- 
horizon  in  many  places  in  the  Nigel  neigh- 
bourhood in  a  southerly  or  south-easterly 
direction,  except  that  the  patches  of  con- 
glomerate show  a  marked  diminution  both 
in  extent  and  in  number  as  well  as  in  the  size 
of  the  constituent  pebbles.  On  the  other 
hand,  in  a  northerly  or  north-north-westerly 
direction  the  available  evidence  goes  to  show 
that  while  a  similar  mode  of  distribution 
prevails  the  patches  are  probably  of  larger 
otcnt.  attain  a  greater  maximum  thickness, 
and  include  pebbles  of  larger  size.  Still 
further  to  the  nprth-north-wes<  a  similar 
arrangement  is  to  be  observed  in  the  distri- 
bution of  certain  more  robust  portions  of  the 
reef  distinguished  by  greater  thickness,  by 
larger  pebbles,  and  other  qualities  well  known 
to  local  mining  men  as  indicating  "  reef  "  of 


The  Journal  of  The  Chemical.  Metallurgical  and  Mining  Society  of  South  Africa.         Feb.  1916 


In      :;      I'l.ui-    mowing    tin-    distribution    of    <vei 
defined    patchea    or    "  >lm.,t>  "    of    conglomerate    in 
the  Far  East   Rand.      \     Brakpan.     B.    Nigel.     The 
dark   patchea  represent    stoped  areas;  in   the    Nigel 

these   correspond    closely    vMtli    the    distributi I 

the    conglomerate,    in    Brakpan    with    Bpecial    areaa 
if  coi  151).     The  two  plans  are 

drawn    on    the     mm  md    oriented    alike 

i .  i  D    dyke. 

Soale  approx.  I  in.     iikhi  fi. 

Buperior  quality  [n  the  last  example, 
mi,  the  interspaces  between  bucIi 
patches  instead  of  being  devoid  "f  reef  are 
occupied  by  conglomerate  oi  an  inferior 
development  showing  smaller 
pebbles  and  a  leaser  thickness.  Thus  within 
the  general  mass,  "  shoots  ■  f  speciall; 
materia]  are  distributed  in  a  manner  similar 
to  thai  shown  b;j  the  individual  conglom 
patches   ■'  1 1  •    Nigel. 

Conditions  ul  Brakpan,  Van  Ryn  and 
Kleinfonte  in. —These  conditions  are  \\  <  ■  1 1 
-.-.  ii  :ii  the  Brakpan  M  ini  .  a  port  ion 
of     which     is     represented     in      1   i 


Bhaded     portion     here    indicates     up- 
proximately      the      shape      and      sizi       "f 
ae  oi  the  characteristic  patches,  whicl 

extensively    worked.       The    figure    is 
drawn    to    the    same    scale    and    oriented 
similarly  to  the  Nigel  plan,  and  the  marked 
similarity   in    character   and    parallelism    in 
direction   is  so  obvious  as  to  point   ui 
takabh    to   the   conclusion   that    the  distri- 
bution of  tin    better  portions  of  the  reef  in 
this  locality    i-  due  to  the  same 
determined    the    arrangement    of    tin 
c  impletelj  isolated  patches  of  the  N 

still    further   to  the   north-north-^ 
the  neighbourhood  oi  the  well-known  Klein- 
□    ii"!    Van    Ryn    Mines   ven    similar 
phenomena  are  to  be 

positl  mi  areas  in  the  mines  dis- 

tinguished   by     particularly    well-devi 
associated     with     exceptionally 
values. 

The    existence    of    thi 
particularly   good     i       •-  I    ig  been  del 

■■nisi id    by    the  officials  connected   with 
mines,    and    it    was   probably    one   of 
these  which  w  as  referred  to  bj   G     - 
connection  with  the  Van  Ryn  .Mum       i 

shoots  "  of  exceptional    \ alues    coil 
as  at   Brakpan,  with  corresponding  pal 
in  the  conglomerate  distinguished  b\   la 
average  Bize  oi    pebbles,   greater  thick) 
and    various    other    definitely    n 
fliaracti  rs  clcsi  I  iliari- 

i  i.  -    of   original    sedimentation.       Although 
elearlj   recognised  in  the  mine  tl 
come  oui   verj  definitely   in  the  mine  | 
and  i  ii  her  reci  irds  f<  >r  \  arii  ms  reasi  ins 

Eacl  thai  the  richei  patches,  insti  ad  of 
being    separated    by    intermediate    areas  of 
conglomerate  oi  l<>w    value,  Largeh   left   un- 
touched, as  at  1  Irakpat  I  ain- 
in^  nn  conglomerate  at  all 
form   pari    i  ii   a   wide   area   oi   &  m 
111:11 1\    all  oi   good   value   at 
worked  as  b  whole,  prevented  Buch  pal 
rntng    evident    in    the    stope    plan 
at    Bral  pan   and   the 
the  larger  size  of  the  "  shoots  "  and  the  1 
extenl   to  which  the\   have  al    pi 
followed  individually  in  the  direction  of  their 
I  >ng  axes  further  militates  against  their . 
v.,  obvious  and  easj   to  recognise  as  ii    the 
an  as  further  Bouth.     An  examination  of  the 
better-known  examples,  however,  leads  very 
definitely  to  the  conclusion  that  we  havi 

"si ts  "  of  aii  exactly    Bimilar  nature  to 

those  of  Brakpan  and  the  Nigel,  bul  forming 
gpecialh    well-developed    portions   with 
general   area   oi   conglomerate  which. 
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whole,  exhibits  stronger  development  than 
is  usual  in  the  mines  to  the  south-south-east. 

If  now  the  Nigel,  Brakpan  and  Van  Ryn 
Mines  be  located  on  a  general  plan  of  the 
Eastern  Rand  it  will  be  seen  that  they  lie 
almost  along  a  straight  line  drawn  across  the 
eastern  area  from  N.N.W.  to  S.S.E. — that 
is,  in  a  direction  closely  parallel  to  the  long 
axes  of  the  patches  themselves,  and  there  can 
be  no  doubt  that  along  this  line  a 
mode  of  distribution  of  the  conglomerate 
similar  to  thai  described  above  generally 
prevails.  Further  east,  in  the  neighbour- 
hood of  Springs,  corresponding  conditions 
are  found,  and  evidence  is  also  forth- 
coming which  renders  ,1  highly  probable 
that  ,i  similar  method  of  distribution  will  be 
found  to  a  greater  or  lesser  degree  over  the 
whole  eastern  area. 

Similar  conditions  probably  general 
throughout  the  Fur  East.  Indeed,  from  a 
consideration  of  the  data  at  present  avail- 
able with  regard  to  the  reef  in  the  Eastern 
Rand,  including  many  widely  separated 
localities,  taken  in  conjunction  with  the  re- 
sults of  a  very  extended  survey  of  the 
Witwatersrand  formation  as  a  win  ile,  it  seems 
very  probable  that  the  sheet  of  conglomerate 
which  forms  the  principal  reef  in  the  Far 
Eastern  Rand  is  very  generally  characterised 
by  a  mode  of  distribution  which  is  repre- 
sented in  ideal  plan  in  Fig.  4. 

Mode  of  deposition  of  flic  reef  in  the 
Eastern  Band. — Further,  from  what  we 
know  of  the  thickness  of  this  sheet 
in  many  widely  separated  localities 
variations  in  different  direc- 
it  shares  in  common  with 
associated  members  of  the 
system,  it  appears  probable  that  the  original 
form  in  which  this  particular  bed  of  con- 
glomerate was  laid  down  was  a  broadly 
tongue-shaped  sheet  with  its  base  lying  con- 
siderably to  the  north  of  the  outcrop  of  the 
reef  on  the  Central  and  Eastern  Rand,  and  its 
apex  to  the  south  of  the  town  of  Heidelberg. 
The  breadth  of  this  sheet  from  east  to  west 
was  approximately  40  miles,  and  its  length 
when  complete  probably  no!  less  than  half  as 
much  again  (cf.  Fig.  5). 

The  peculiarities  just  referred  to,  shown  by 
the  reef  of  the  Far  Eastern  Hand,  are  very 
difficult  to  account  fur  on  any  other  suppo- 
sion  except  that  the  deposit  is  one  which 
was  laid  down  by  a  broad  but  comparatively 
uniform  current  over  a  verj  extensive  area 
of  almost  uniform  level,  but  with  a  slight  fall 
to  the  S.S.E.,  and  this  view  Hnds  support  of 
■the   strongest    character   not   only    from  the 


and  of  the 
tions  which 
many    other 


nature  of  the  sediments  whose  deposition 
immediately  preceded  that  of  the  reef  on  the 
Eastern  Rand,  but  also  from  the  evidence 
afforded  1>\  the  whole  of  the  Lower  Wit- 
watersrand System.  Considerations  limited 
to  data  available  from  the  Central  Hand  have 
led  practically  ail  previous  writers  to 
associate  the  Rand  conglomerates  with 
littoral  or  even  with  beach  deposits,  but  the 
conditions  met  with  in  the  Eastern  Rand  can 
scarcely  be  explained  in  such  a.  way.  The 
view  expressed  in  several  previous  papers 
t  hai  many  of  the  members  of  the  Witwaters- 
rand System,  including  some  at  least  of  the 
conglomerates,  originated  as  sediments  laid 
down  under  conditions  ver\  nearh  approach- 
ing those  prevailing  in  or  rear  extensive 
deltaic  areas  .appears  more  in  accordance  with 
the  whole  of  the  evidence  now  available. 
Further,  the  conglomerate  sheet  which  con- 
stitutes the  reef  of  the  Eastern  Rand  shews 
many  evidences  of  having  been  laid  down 
more  or  less  continuously,  and  in  a  com- 
ily  short  space  of  time  as  a  single 
individual  deposit. 

\ni"i:g  such  evidences  perhaps  the  most 
striking  are  its  gradual  and  progressive 
diminution  in  average  thickness  when 
followed  in  definite  directions  away 
from  the  area  of  maximum  develop- 
ment, and  the  corresponding  diminution 
in  the  average  size  of  the  constituent 
pebbles  along  the  same  lines.  The 
distribution  of  the  conglomerates  in  the, 
irregular  elongated  patches  above  described, 
and  the  persistence  of  these  as  a  gradually 
diminishing  fringe  beyond  the  main  body,  as 
shown  in  the  neighourhood  of  the  Xigel, 
are  also  very  striking  features  which  it  is 
very  difficult  to  ej  plain  otherwise  than  in  the 
manner  suggested.  Again,  were  the  con- 
glomerate a  beach  deposit  which  had 
gradually  advanced  over  a  sinking  area,  one 
would  expect  to  find  very  Erequent  false  bed- 
ding and  other  indications  of  irregular  ami 
interrupted  deposition  and  also  of  consider- 
able disturbance  of  the  as  yet  unconsi  ilidated 
and  easily  eroded  deposits  upon  which  the 
conglomerate  was  laid  down. 

\  feature  in  the  Eastern  Band  which 
appears  to  me  to  be  particularly  strik- 
ing is  that  in  certain  mines  like  Brak- 
pan and  Springs,  where  some  of  the 
principal  ways  follow  the  reef  in  the 
direction  of  the  long  axes  of  the 
ghi  ii  its  for  t  housands  i  if  feet ,  and  in  which 
part  icularly  (dean  and  continuous  sect  ions  are 
visible,  anything  like  well-marked  cross-bed- 
ding  is  practically  absent,  and  the  bands  of 
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E  M     l      Plan    ahowii  le  of  distributioi  i  raU   in   the   I 

Rand.     An...    with   dot     and   circles    indicate  ■  th    larger    pebbles,    usually 

better   ralui  merate    with    pebbles    of    smaller    average 

size  j  blank     an  I  'if  tipper    portion   of   the    figure    represents   the   condi 

iimi>   in   the   them   pari   "t    the    Fai    En  t<    n    Rand,  the  lowei   those  in  the  southers  portion   (com 

pare   1 
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smaller  and  larger  pebbles  in  the  reel  very 
rarefy  show  am  rapid  change  in  arrangemenl 
but  aic  wonderfully  uniform  and  persistent 
over  long  distances,  any  variation  in 
tbeir  relative  position  or  character 
being  of  a  very  gradual  nature.  So 
also  both  the  average  and  the  maximum  size 
of  the  pebbles  in  the  reef  as  a  whole  is 
remarkably  consistent  over  areas  of  hun- 
dreds of  square  miles.  We  see  then  thai 
there  is  a  good  reason  to  regard  the  principal 
reef  in  the  basin  of  the  Eastern  Rand  as  a 
single  individual  sheet  of  conglomerate, 
thicker  and  more  continuous  in  its  northern 
and  north-western  portion,  thinner  and  more 
and  more  broken  up  into  isolated  patches  in 
its  south-eastern  extensions.  Also,  that  this 
conglomerate   sheet   lies   almost    universally 

a  footwall  consisting  of  some  hundreds 
of  feet  of  originally  argillaceous  beds  so  that 
the  laying  down  of  the  pebble  bed  abruptly 
succeeded  a  long  continued  period  of 
deposition  of  much  finer  sediments.  Fur- 
ther, it  appears  probable  that  these 
peculiarities  were  due  to  deposition  under 
conditions  more  or  less  like  those  of  an 
i  stensive  deltaic  area  and  resulted  from  the 
rapid  redistribution  of  vast  quantities  ol 
already  graded  material  which  had  previously 
accumulated  not  very  far  from  the  area  over 
which  it  was  subsequently  spread  in  the  form 
in  which  we  now  find  it. 

Conditions  mi  the  Central  Rand. — The 
conditions  in  the  area  just  referred  to  are 
much  simpler  than  in  the  Central  Rand,  and 
afl  i'i  considerable  assistance  in  explaining 
some  of  the  difficulties  of  the  latter  area.  If, 
for  example,  we  follow  the  Reef  of  the 
Eastern  basin  back  into  the  Central  Rand  we 
find  that  the  relationships  to  the  other  prin- 
cipal reefs,  and  to  the  main  groups  of  strata 
associated   with   them   in   thai    area,    are   as 

i  ii  somewhat  diagrammatieally  in  Fig.  2. 
No  one  who  has  had  an  opportunity  of  fully 
e  b  mining  the  mass  of  available  evidence  is 
likely  to  c.rne  t<>  any  other  conclusion  than 
that  the  principal  reef  of  the  Far  Eastern 
Rand  -the  Van  II'  n  or  Nigel  Reef — is  iden- 
tical with  the  Main  Reef  Leader,  which  is 
continuous  through  the  neari  r  I .;  stern  and 
Central  portions  '-I'  the  Rand,  and  which  dies 
out  in  the  neighbourhood  of  Roodepoort,  in 
the  West. 

fine  of  the  main  argument:  against  this 
corn  lation  has  been  that  the  reef  in  the  Far 
Easl  lies  always  upon  a  "  slate  "  foot-wall, 
while  the  Main  Reef  Leader  of  the  Central 
Hand  usually  lies  directly  upon  a  quartzite 
Neither  of   these   statements  is  universally 


true,  especially  the  latter,  since  as 
has  been  already  pointed  out  the  Main 
Reef  Leader  in  the  Central  Rand 
usually  lies  direct 1\  upon  a  band  of 
"  slate  "  (the  "  Black  Bar  ")  which,  though 
as  a  rule  only  a  few  feet  in  thickness,  fre- 
quently swells  out  into  broad  lenticles  which 
even  in  the  Central  and  nearer  Eastern 
portions  of  the  Kami  may  occupy  a  very 
large  proportion  of  the  area  covered  b\  a 
single  mine  and  attain  a.  thickness  of  from 
.Mi  t<>  200  ft.  On  account,  of  the  variable 
nature  ■  if  the  Alain  Reef  Leader  in  the  nearei 
Eastern  and  Central  portions  of  the  Rand, 
and  the  fact  that  it  is  there  usually 
associated  with  several  other  conspicuous 
conglomerates,  includingthe  .Main  and  South 
Reefs  and  other  less  persistent  pebble-beds, 
its  continuity  is  not  so  obvious  as  further 
east,  where  the  almost  universal  presence 
of  a  "  slate  "  foot-wall  of  considerable  thick- 
ness forms  so  prominent  a  feature.  The  more 
the  area  over  which  the  reef  has  actually 
been  mined  is  extended,  however,  the 
more  certain  does  it  become  that  the  Main 
Reef  Leader  maintains  its  individuality  over 
a  very  large  portion  of  the  Rand,  and  is  to 
be  regarded  as  a  single  deposit,  for  as  we 
have  seen,  the  nature  of  the  immediately 
antecedenl  beds  as  well  as  the  \\  hole  previous 
history  of  the  formation,  appear  to  justify 
the  assumption  that  at  the  time  of  deposition 
of  the  Main  Reef  Leader  the  conditions  in 
the  Rand  area  were  similar  to  those  obtain- 
ing in  some  of  the  largest  deltaic  areas  of  the 
presenl  day.  We  know  that  such  areas,  in 
addition  to  more  ordinary  floods,  are  subject, 
at  comparatively  long  intervals  to  inunda- 
tions  nt  exceptional  violence  during  which 
vast  quantities  of  material  are  transported 
into  new  positions,  re-arranged  and  deposited 
in  a  very  short  space  of  time  over  new  areas, 
and  further,  it  is  to  be  remembered  that  it  is 
these  exceptional  events  which  leave  the 
most  permanent  geological  records.  In 
connection  with  the  explanation  of  the  con- 
ditions under  which  such  deposits  as  the 
Main  Reef  Leader  have  been  laid  down. 
Fig.  5  will  probably  be  found  interesting. 

If  we  assume  the  sheet  of  gravel  known  to 
us  as  t  be  Main  Reef  Leader  to  have  been  laid 
down  during  some  such  geological  episode 
many  of  its  features  find  an  easy  explana- 
tion. Thus  the  widespread  extent  of  what 
has  every  appearance  oi  being  a  single 
deposit,  its  gradual  diminution  in  thickness 

and    in    the    size   of    its   constituent    elements 

from  the  central  portions  towards  the  edges, 
the  shape  of  the  whole  deposil   as  far  as  it 
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I'ic.    5.     Plan    showing   the   deltas    of    the    Hoang 
1 1 . ,     ll      mkI    ifang-1  e-Kiang    ( Y).     The   exti 
the  deltaic  area  is  Bhown  by  the  faint  broken 

th ml. mi  il    froi  i  BOO  miles.     For  pur- 

i  ii  the 

scale    al    I!    a    curved    line    corres] lii 

i  ■   o)    the    Main    Reef    Zone 

Hair    Reef   I .eader.     In  con- 
uei  tion  with  di  I  Ho         B 

frequently  changed   its  chai 1   from    II   to    II'  and 

i 
neal  Ij     i 700    j  eai  I  hi     ai  ea    which    would    be 

red    by   such   a   bed   as   the   Mam    i  I 

is  Been   to   be   bul    small    compared    with   the   total 
l    by   Bucb   events. 

•  3  breaking  up  around  the  margin  into  a 
friii;.' 

smaller  and   smaller 
pebbles  of  a  nt  inualh,    diminishing  av< 
size  t  he  furl  her  tl  m  the  mam  I 

tint    with 
t his  hi. ide  ■  i  i irigin. 

^>f   these   features   maj    frequent! 

re] luced  In  miniature  where  a  stream  of 

Btorm-water  of  considerable   and   susl 
volume    and    with    a    fairlj     large    catch- 
iinni ,      earn  ing      a      I  iad  men! 


down     a     mori  ite    channel, 

has  discharged  it  in  a  broadly  expand- 
ing stream  over  an  almosl  level  area  with 
but  a  slight  fall.*  In  such  an  example 
the  mi  ire  distant  pi  irtii  ins  of  the  deposit  w  hich 
ai  i  laid  di  ro  n  during  t  he  i  iriei  peril  id  w  hen 
imum  an  a,  after 
being  rapidly  d  □  left  beyond 

the  influence  ■  i  the  diminishing  stream  and 
remain  as  originally  laid  down.    On  tl 
hand  t l  w  ceases  I 

urrent    with    minor    differei 
velocity  and  gather 

in  ire    definite    chai  _-    which    the 

me  "i  the  materia]  pn 
:tive,  si  i  that  in 
areas  the  finer  constituents  are  carried  away 
and    only    the    coarser   elements    originally 
mingled  with  n      The  d 

■a  Inch  can  be  i  ibsen  ed  1  med  under 

such  circumstances,  appi  ar  to  find  a  parallel 
in  certain  |  Reel  I  ■<  adi  i . 

as  developed  on  the  Central  Hand,  where  a 
very  thin  reef  carries  verj  high  values,  and  &  • 
explain  «  hy  tl  r<  quently  met 

with    in    the    Far    Bast.       Such    are    those 
portions  of  the  reef  in  which  the  thickness 
is    much    below     the    average,    bul 
pebbles  i  >1  lai   i  remain- 

i   pi  irtion  of  thi 
i  han  usual  and  are  acci  impanii  d  1 
siderable  quantity   "I  gi  >ld.     Thej   n 
an-as   which   contain   the   heavier  elements 

gravelly 
mat.  rial  than  is  new  present  upon  them.  <  In 
the  other  hand,  in  the  more  distant  portions 
of  the  field,  when  the  reel  is  thin  or  entirely 
absenl  as,  for  exampli  around  the  reef- 
i  -.  clear  that 
thesi     di    i  are    due    ti  i    paucity  of 

original  deposition,  and  it  is  worth] 
thai  wl 

i  carries  lii  t  le  i  ir  m  i  gold. 
The  remarkabl  dividual 

bands  in   the  reef  and   the  i  veo  character 
of  the  bedding  over  wide  arras  jn  • 
East,  as  compared  with  the  frequenl  varia- 


flgured  i 


•  Tin-  conditions  required  are  not  .|nii<-  those  Frequently 

lell  i-.  where 

,.f  detritus  i>  snddenl}  deposited  »t  thi 

Fall  musl  be  much  more  gradual  and  the  stream 
more  sustained      In  i  pari  icnl  ir  example  »  i 
.  ven  ati iking  m  inn  al  tli<-  reel  m  the 

i    .  i  ,-,  i:   nd  i  itre  mi  of  itorni  «  tchmenl  •■( 

Ing  a  well 
denned  channel,  spread  out  gradually,  '"'I  withonl  mi  >.n 
tudden  ch  inge  of  gradient  Dvered  b?  a 

previous);   accumulated   sheet   ol  tin.-  silt   mnd   and   pebbles 

h  mi  i".  ~.|   v  ir I-.      tftei   <  I'orn  thl    n 
lefi  in  a  lorn  ■'  tngen  enl   found 

I.  in  the  reel  of  tl  nd      ll"~  «  is  - i 

.        tirely  mixed 
pot,  I  each  repetiti  n 

of  the  tl 11  i  iiir  material  In 

the  m  inni -r  described  above  ».■«  faithfu  ly  reproduced, 
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tions   in.  t    witb   on   the   Central    Rand,    are 

probably  to  be  explained  on  somewhat 
similar  lines,  the  deposit  in  the  former  area 
having  been  laid  down  bejond  the  reach  of 
those  influences  which,  in  the  Central  Rand, 
brought  about  mud.'  modification  of  the 
original  sediments  shortly  after  they  had 
been  laid  down. 

In  the  foregoing  description  a  few  of  the 
more  striking  peculiarities  of  the  sheet  oi 
conglomerate  known  as  the  Alain  Reei 
Leader  have  been  dwelt  upon,  because  this 
bed  i^  certainly  one  of  the  most  interesting 
members,  not  only  of  the  Main  Reef  group. 
but  of  the  whole  Witwatersrand  system.  As 
will  be  presently  seen,  it  exhibits  a  number 
of  points  which  are  of  great  interest  as  show- 
ing the  eli  ise  connection  which  exists  between 
purely  si  limentary  characters  and  the  distri- 
but  ion  of  the  gold. 

Persistence  of  the  Main  Reef  Leader.— 
The    persistence    of    a    single    bed    of    con- 

l  i i ..'  e  "\  er  si  i  large  an  area  as  that  here 

attributed  to  the  Main  Reef  Leader  will 
probably  appear  as  surprising  to  most 
geologists,  as  it  has  always  done  to  the 
writer.  The  views  stated  above  have,  how- 
ever, only  been  arrived  at  after  v«  r\  close 
scrutiny  of  the  evidence  in  their  favour,  and 
tin's  evidence  is  now  so  abundant,  connected 
and  consistent  thai  am  one  having  time  and 
facilities  for  entering  into  it  in  detail  could 
hardly  come  to  any  other  conclusion.  If  it 
should  seem  thai  the  -Main  beet  Leader  is 
the  most  persistent  bed  of  the  kind  known 
in  thi  world,  it  must  also  be  borne  in  mind 
that  n  '  similar  bed  lias  ever  offered  the  same 
inducements  for  its  complete  investigation. 
Moreover,  the  Witwatersrand  System 
furnishes  at  least  one  ether  conglomerate 
bed.  known  as  the  Government  Reef,  closelj 
similar  to  the  Main  Reef  Leader,  which  can 
be  followed  at  the  actual  outcrop  much 
more  readily  than  that  reef,  and  which  pre- 
sents clear  evidence  of  similar  persistence 
over  an  equally  extensive  area,  and  indeed 
the  Lower  Witwatersrand  System  affords 
a  large  number  of  closely  analogous  occur- 
rences, whose  character  is  entirely  consist- 
ent with  the  nature  of  the  whole  formation 
of  which  they  form  a  part  This  point  will 
be  dealt  with  a  little  more  fully  later: 
meanwhile  it  will  be  convenient  to  complete 
i  ur  consideration  of  the  .Main   beef  group. 

Further  characteristics  of  the  Main  Reef. 
— To  return  to  the  Main  Reef  itself  we 
have  already  seen  that  the  general  type  of 
section  it  presents  is  different  in  many  re- 
spects    from     that     characteristic     of     the 


Leader.  Among  such  differences  are  the 
absence  of  a  well  defined  fool ,  the  want  of 
grading  in  the  pebbles,  the  frequenl  pies 
ence  of  lenticles  of  quartzite  within  th, 
reef,  and  the  more  rapid  and  frequenl  varia- 
tions shown  in  the  general  arrangement  and 
character  of  the  pebble-bands.  To  these 
may  be  added,  among  others,  a  tendency 
to  show  frequenl  undulations  which  are  the 
result  of  irregular  deposition  further  modi- 
tied  by  contemporaneous  erosion.        Undu- 

l: is  in  the  reef  are  particularly   apparent 

m  some  mines  where  extensive  separati 
stopes  mi  the  Main  beef  and  Leader  lie 
close  together  and  can  be  viewed  almost 
simultaneously.  Under  such  circumstances 
one  frequently  sees  the  Leader  stope  form- 
ing a  perfectly  even  plane  over  large  areas, 
while  the  Main  Reef  stope  below  is  char- 
acterized by  numerous  undulations  as  a 
result  of  which  the  distance  between  the 
two  stopes  is  continually  changing.  These 
conditions  are  sometimes  so  marked  as  to 
have  given  rise  to  the  statement  that  the 
two  reefs  are  unconformable,  or  that  the 
Main  Reef  has  been  folded  before  the 
deposition  of  the  Leader.  The  evidence, 
however,  is  perfectly  (dear  that  the  undula- 
tions of  the  Main  Reef  are  due  to  circum- 
stances connect:..!  with  its  original  deposi- 
tion, and  that  the  depressions  were  in  many 
cases  levelled  up  by  deposits  of  the  Black- 
Bar  type  before  the  Main  Reef  Leader  was 
laid  down.  This  is  particularly  well  seen  in 
the  Primrose  and  adjacent  mines.  Contem- 
poraneous erosion  of  the  Main  licet  is  also 
elearlj  observable  in  the  same  neighbour- 
hood and  thence  eastwards.  This  erosion 
appears  to  have  been  the  work  of  broad 
streams  which  broke  across  the  gravef- 
covered  area  represented  now  by  the  Main 
Reef  and  cut  definite  channels  through  it, 
which  in  some  cases  penetrated  to  the 
sandy  beds  below-.  These  si  reams  appear 
to  have  carried  a  load  of  abundant  mud 
and  silt,  by  which  ultimately  their  chan- 
nels were  m  some  cases  completely  tilled. 
In  other  cases  the  gravels  were  not  entirely 
swept  away,  but  were  caught  up  by  the 
.an  rent  and  intimately  mixed  with  the  in- 
vading  silt,    giving    rise    to   a    fcyj f   rock 

well   known  in  the   Hast   Central  and   Eastern 

band  under  the  name  of  "  Bastard  Href," 
which  consists  of  pebbles  identical  with 
those  .,f  the  Main  beef  scattered  more  or 
less  widely  through  an  abundant  silty 
matrix.  This  matrix,  which  consists  of  a 
mixture  of  very  fine  muddy  and  sandy 
material,    is   really   similar  to   that    of  which 
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the    Blacl    I  mposed,   and   n<.t   only 

between  typical 
Main    Reef,    Bl  icl    Bar,  and    Bastard   I 
found,    bul    also  those   three   bodies   them- 
pass  into  and  replace 
one    another.      The    degree    to    whicl 
materia]    derived    from    the    erosion    "I    the 
gravel-sheeti  which   is  now   t h>-  Mam   Reef, 
wn<    scattered    through    the    invading    sill 
varies  considerably,  and   the   individual   in- 
cluded pebbles  maj   be  sepi  i 
by    inches    of    mati  ma  in    sparsely 

■  i   ,11  washi  b  and  clusters.     Again, 
in   rare   insta  iginal 

I   have   been   completely  enveloped   in 
the  silt   without   separation  of  the  pi  I 
so  thai    hi'   have   comp  cl    bodies  of   Main 
l ,  closed   in    the    Black-  Bar 

<.r    in    I  lastard.     <  m      such    a    nature    n  as 
probably     the    exampL       □   " 
t<>     be     seen)     quoted     bj     Gregory     from 
the    May   (  <.ns. ihdated,    w here   a    \ en 
finite  channel  certainlj    traverses  the   Main 
Reef*       Some  very  interesting  examples  of 
similar  invading  ; 
Ma  in    Reel    horizon    maj    be    seen    fin 

in   the    Easl    Rand    Proprietary    Mines 
and  at    I  Ira  I  p 

Persistence  and  i  xU  ni  of  tL<     \l 
I.i  adi  r.     < lompared    n ith    the    Main     Reef 
Leadi  r,    i  hi     much    less   characl  •  i  ;-i  ic 
tions    presented    l.\     the     Main     Reef,     its 

lal  irregularities  of  deposition  and 
subsequenl  contemporaneous  i  rosion  to 
which  it  was  subjected  are  all  circumstan- 
>  i  ndering  this  reef  more  difficult  to 
j  in  isolated  exposures  than 
is  the  Leader,  and  this  difficult]  is  further 
increased  bj  the  Fad  thai  its  lower  values 
have  led  to  it-  being  lefl  practically  un- 
touched over  lar|  nd  also  thai  the 
presence  ol  other  similar  bands  ol  conglom- 
the  actual  horizon  of  the  Main 
Reel  itself  is  n  common  i  ccui  rence  Such 
bands  are  usualh  described  as  "  Main  Rei  I 
fool  wall  lead  M<  in  i  >\  er,  w  e  know 
thai  in  ci  i  tain  exten  -.  en  in  the 
<  '.ni  ia  I  Rand,  tin  Ma  ' 
represented,  as,  for  example,  immed 
belovi  Bome  ol  thi  i  hiclt  li  nl  iculai  di  velop- 
ments  ol  thi    Blacl*   Bar 

In  the  Far  Ea      Rand  also  thi    Mam  I;. .  f 
is  pracl no II \    m  I,    appi  arin 

die  out   before  i eaching  thai   an  a .     In  this 

ila»  ni'i.i 

i"  in.  in  ilal  ill  i.    Mi   i ..-    Il   frequently  ihirins; 

its  removal  by  ■   mini;,  unci  from   I"-  ileArriplion  it  vnn  .  )..>.  h 
-iriiil.ii  in  .  li  a .ii ■!■•!  i.i  the  exnmpiea  mentioned  tlmvi 
• 
i    .   i  ,.,..,  Wltn  itrm  ind  - 
8.A.,  Vol.  X^     i 


connection  it  musl  be  remembered  thai  in 
the  minis  it  is  usual  to  regard  as  Main 
Reel  any  fairly  well-developed  conglom- 
erate occurring   not    far  below  the  Leaden 

i    is   likely   thai    main    isolated   expo- 

desci  ibed  a-  Main  Reel  do  not  beli >ng 
to  thai   body.     These  considerations,  taken 
in  conjunction   with  the  whole  characti 
tics  of  the  deposit,   do  not   allow  ol   such 
positive    statements    with  the 

acl mil  ri.ni inuitj  ol  thi  Main  Reel  I lirough- 
oul  r    part    ol  the     Rai   I 

to     be     justitiril     in     tin 
the      Mam      Reel      Leader.       There     can, 

er,     be  little    doubl     thai     I 
ol     conglomerate     known     as     the     Main 
Reel    m   the  Central,   Western,   and   n 
Easl  em    porl  i<  ms    ol    the    Rand,    •  iccupii  a 
practically  the  same  horizon  over  the  whole 
of  thi  thi    bodj    bet  • 

mittenl   and  dies  oul   gradually  in  the 

In  seeking  an  analogue  for  the  Mam 

Reef,    I    have    been    much    struck   with    its 

resemblance    to    some    of    the    widespread 

gravel  deposits  which  occur  along 

and  «  hich  include  i  he  gold-bear- 
ing gravels  in  the  neighbourhood  of  V 
These  deposits  form  extensive  low-lying 
coastal  plains  or  tun, has  occurring  in  many 
places  around  the  Alaskan  coast.  Individ- 
ual  stretches  oi  such  deposits  may  extendi 
as  ai  Nome,  fi .i  .".i i  miles  or  »  ■  ■■_ 
coasi  line,  with  a  width  of  five  miles  or 
The  seel  ions  _  \  en 

-;.  Brooks,  Moffit,  and  others,  Bhow  that  in 
the  character  and  mode  of  distribution  <>f 
i he  vai  ■         nals  . ,i  u  hich  t bese  plains 

imposed  thej  beat  considerable  resem- 
blance to  the    M  'i.|  the  beds 
which  it  is  underlain,  and  it  we  allow  f<  i 
i.u-t 

sen!    an    accumulation    oi 
upon         '  older   rocks,    whereas    th" 

Mam   Reel  and  the  beds  below  it  were  laid 
down   a-   pari   ol   a    much    larger  and   n 
widespread    succession   ol    conformable    dc- 
posits  already  of  greai 

kind. 
Conditions   prevailing  immediately  before 
the  deposition  of  the  Main   Reef  Leader. — 
The   coastal    plain?      I    \    me   are   tra\ 
by   t  he  channels  i  >1   si  reams  en  i  I 

Is,  and  i  iccupied  hj  deposits  compara- 
ble t"  those  found  in  the  channels  travers- 
ing thi      i    '    Ri  [f  owing  t<    slight 

temporary  submergeni r  other  cause,  the 

one   of    these    plains   could 
i  uddy 
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■material,  a  few  inches  to  two  or  three  feel 
thick  for  the  most  part,  but  thicker  in  the 
hollows  of  the  surface  and  towards  the  sea- 
ward edge,  merging  there  into  pre-existing 
off-shore  muddy  deposits,  we  should  have 
■on  a  smaller  scale  conditions  which  would 
be  extremely  like  those  which  probabh; 
existed  in  the  Band  area  immediately  prior 
to  the  deposition  of  the  Main  Reef  Leadei  : 
and  if  now  an  unusual  discharge  from  one 
■of  the  neighbouring  rivers   were   to  rapidly 

•distribute    over    such    i rea    a     load    of 

pebbly  material  gathered  from  its  lower 
courses  and  from  portions  of  the  gravel 
plain  traversed  before  deposition  began  we 
should  have,  reproduced  on  a  smaller  scale, 
a  very  close  approximation  to  the  deposits 
which  include  the  Leader  and  the  beds  lie- 
low  it.  For  the  sheei  oi  gravel  so  deposited 
would  rest  in  places  directly  upon  the 
previously  existing  gravels  of  the  coastal 
plain  traversed  by  stream-channels,  in 
■other  places  upon  a  thin  sheet  of  silt  swell- 
ing out  at  intervals  to  larger  dimensions, 
and  on  its  furthest  seaward  extension 
upon    thicker    and    more    continuous    argil- 

1.' 'His    beds.         In    the    resulting    deposits, 

counterparts  of  the  Main  Reef  and  the 
Main  Reef  Leader,  the  Bastard  and  the 
Black  Bar  would  all  find  a  place,  and  the 
variable  character  of  the  footwall  of  the 
Leader  in  different  localities  would  also  be 
reproduced.  If  now  during  a  period  of 
continued  slight  subsidence,  there  were  de- 
posited further  sediments  mainly  of  sandy 
type,  of  considerable  thickness  nearesl  the 
point  of  discharge,  and  thinning  gradually 
towards  its  remoter  portions,  and  these 
were  again  covered  by  a  widespread  pebbly 
deposil  originating  in  a  similar  way  to  the 
previous  one,  we  should  then  have  a  coun 
fcerpart  of  the  South  Reef  of  the 
Rand  and  of  the  underlying  beds 
which  separate  it  from  the  Main 
Reef  Leader.  For  the  South  Reef  shows 
many  features  in  common  with  the 
Main  Reef  Leadei',  and  particularly  with 
the  Main  Reef  Leader  on  the  far  Eastern 
Rand,  as,  for  example,  in  the  character  of 
the  sections  shown  by  it  and  in  maintain- 
ing a  uniform  horizon,  marked  by  an  ex- 
ceedingly even  plain'  ol  deposition.  From 
the  relative  position  oi  their  central  and 
marginal  portions)  however,  it  appear-,  prob- 
able that  the  point  from  which  the  material 
of  the  South  Reef  was  discharged  was  a 
few  miles  further  west  than  in  the  case  of 
the  Main  Reef  Leader,  or  that  tli-  direc 
tion  ot   tic   distributing  current    was 


what  different,  either  of  which  suppositions 
would  be  easily  accounted  for  under  the 
conditions  of  deposition  which  have  been- 
suggested. 

Conglomerates  of  the  Lower  Witwaters- 
rand System. — Although  the  most  import- 
ant groups  of  conglomerates  from  a  mining 
point  of  view  have  now  been  considered  at 
some  length,  the  story  would  scarcely  be 
complete  without  some  reference  to  the 
conglomerates  met  with  at  -till  lower  hori- 
zons in  tlie  Witwatersrand  System,  especi- 
ally as  in  several  cases  these  are  more 
nearly  akin  to  such  beds  as  the  Main  Reef 
Leader  than  are  the  more  conspicuous  but 
more  variable  pebble-beds  of  the  Upper 
Division  of  the  System.  Moreover,  the 
more  varied  deposits  with  which  they  are 
associated  throw  much  light  on  the  condi- 
tions leading  up  to  the  deposition  of  the 
Main  Reef  group. 

In  reviewing  the  main  features  of  the 
Upper  Witwatersrand  System,  we  saw-  that. 
regarded  in  a  general*  way.  it  presented 
from  above  downwards,  a  gradually  decreas- 
ing coarseness  in  the  character  of  the 
deposits,  a  feature  well  seen  in  the  succes- 
sive groups  of  conglomerates.  The  gradual 
tendency  towards  finer  and  finer  grained 
material  as  we  pass  downwards  in  (lie  sys- 
tem is  continued  in  a  similar  manner  below 
tiie  horizon  of  the  Main  Reef.  The  general 
tendency  is  shown  by  the  increasing  fre- 
quency with  which  the  quartzites  are  inter- 
rupted by  groups  of  beds  of  argillaceous 
origin,  until  in  the  lowest  parts  of  the 
system  these  became  the  dominant  type. 

The  Northern  Reefs. — A  thick  series 
of  beds  (Jeppestown  Series)  whose  de- 
position  preceded  that  of  the  strata 
more  immediately  associated  with  the 
Main  Reef  Group,  consists,  in  the  Cen- 
tral Rand,  of  over  3,500  ft.,  mainly  of  fine- 
grained  argillaceous  types  which,  however, 
usually  contain  sufficient  admixture  of  non- 
quartzose  material  to  render  them  very 
susceptible  to  weathering,  so  that  they  very 
iarel\  appear  as  outcrops.  In  this  series 
the  alternating  finer  and  coarser  types 
usually  grade  imperceptibly  into  one  an- 
other, and  the  whole  group  represents  a 
lone  succession  of  muds  and  silts  with  occa- 
sional  variation  to  coarser  types.  No  dis- 
tincl  conglomerates  are  known  in  this 
group,  hut  in  the  next  series  below — the 
Govt  rnmt  ni  Reef  Series, — pebbly  bands  and 
distinct  conglomerate  beds  are  fairly  well 
represented.  The  whole  Government  Ree) 
St  rit  s,  some  6,000  ft.  in  thickness,  includes 
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t   quartzitic   beds 
nd   gritl  ad   o1 

similar    in  p 

ring  and  below   the  Ma  in   Re<  i 

ntii 
■  ..!  the  Rand.     Righl 

ICCUJ  - 

i  mglomerate    know  n    as    the 

,,,,11, 1,1   Ret  f.    It   lies  d 

rmi  *1    bed  oi   a    - 

500  it  -  in  thiol  aess,  and  is  itseli  succi  edi  I 

by  about  the  same  thickness  <>t  quartzites. 

I:     u  Hiii  oi     a     single     bed    oi 

l,  on.  rate,  c<  >mpi  sed  oi   pebbles  similar 

aeral  typi  E  thi     Main   Rei  E 

In  the  Wes porl  ioi  Rand,  «  here 

it     attain       it       largest     de\  elopmenl .     the 
;      .".    i  t  .    i  n 
aess.     Its  :  mination   is  m 

known,  but  going  eastward  it  gradually  dimi- 
s,  until  in  the  Eastern  Rand  it   is  usu- 
ally bui  two  or  three  inches  thick,  <>r  maj  be 
reduced    to  a    few    scatter*  'I    pebbles   along 

thi    quartzites        ¥et    this   i 

rate   is   pracl  icallj    coni  ii -  o 

distanci  oi   al    leasl    fortj 

miles,  and  most  probably   ha  pond- 

tension  on  1 1"  dip.  I.\  ing  as  it  d  n  : 
along  i  be  juncl  ii  >n  pla  ai  oi  -<  >me  500  ft.  ■  I 
qua  rtzites,  with  a  similar  t  hick  aess  •  <\  slat  y 
no  doubt  '■■■  hatevi  r  a  - 
to  the  idet 
.nc.  •  boi  izi  'ii      Sucb  pei  sistence 

would   aoi   !"■  s prising   in  a 

w Inrli    had    been  lu    '      laid 

w  it  h    an   i  .1.1.1-  system 

Sere    I    form     bui   •  member 

on  oi  i  Ht  irelj  confoi  in 

beds.     In  it--  "  v|,it,-  i,„ ,t wall  "  and  in 

losi  [3    resembles 

Vfain   Reel    Leader,  especially    the  form 

in  w  hich  tl  developed  in  thi    Fai 

I         1:   :   1         I  Ilk,-  it .  points  t,,  the  sudden 

le  area 
in  w  hich   i"i'  ;i   l<,hu  ;mt,  cedeni  period  onlj 
sediments  bad  b  ted. 

\n,  ,t  her  congli  imerati     havh 
lar  relationships  occurs  al    the 

,1.  ,,1  quartzites  1  1  below   the 

Government    Reef,  mi, I  is  known  locally  «< 
tin-    "  t  Rei  f."  In  thi 

however,  the  reef  ma\  be  si 
by  a 

below  Liki     thi 

Reef,  how  ever,  1  with 

1  Iden  chang 

Mot  to  be  correlnteil  with  n  reef  of  the  same  n  mie  in  the 

II,  1.1,  11. ,  rg  Dial 


it  ion  which  resulted  in  the  deposition 
'00  I;       1       gritt 

bes    are    met    with 
horizons  still  lower  m  the  Government  Reef 
1  Ii   horizon  is  characterized 
by  thi  or  more  conglomer- 

bands,  called  by  various  names,  <>f 
which  tin-  best  known  is  tin-  Promisi 
Reei  "  All  the  conglomi  rates  of  the 
Government    Ri        3  re   auriferous   to 

:    I,  -  degri  e.     The  <<,i\,  1  ament 
Rei  1    itseli  say    in   places    I 

■  In  t .  or  so  over  its  v.    - 
the  Promise  horizon  frequi  1 

1,  in  samples  taken 
over  a  verj  small  thickness.  It  was  chiefly 
tli,-  results  obtained  in  such  a  way  from  the 
Pn  misi  Reel  that  led  at  one  time  to  the 
expenditure  oi  nearly  half  a  million  sterling 
mi  tin'  exploration  oi  tins  and  other  con- 
glomerates "t  tli'-  Lower  Witwatersrand 
System, 
Nort  hei  □    Reefs."     These  ent<  1 1 

count  oi  tin1 

opinion  which  prevailed  that  the 

reei     n  u  I  ed     at     t  he     successful      Rie1 1  m- 

tein     \l  inc    w  a-    aii  1  he    same 

group. 

Otl  net  1    II  itwati  ra- 

I     lllj       II,,     Well      111. 1 

or    continuous    conglomerates    arc    known 

below      tic      linn/ I      the       |'n, i: 

-■    mainly    of    highly     ' 
types    form   tic   predominant     members    of 
tic  Hospital  llil!  Si  ins.     Three  well-mark- 
ed   'i'  '.iips    which    occur    are    "f 
much    tiii.T   texture    than     is    the     ml. 
higher    hi  rizons,    and   the 
grain   becomes   more   an, I   more   marked   a* 
w,    pa^s  downwards  in  the  succession.     B 
tween    the    llt>si>it,il    Hill    <  and 
those   known   as   the    Orangt    Grovt    Quart- 
rl   el       rm  the  lowest  member  oi  the 
whole    Witwatersrand    System,    we   have    a 
continuous     sin-e.  ssion      1  t      "  slates  "     (>r 
"shales"   some  2,500  it.    in   thickness   in- 
upted  onlj   at  about  equally   distant   in- 
tervals  h\    two  thin   quartzite   bands  which 

are    w,  ,1  thj    •  'I    not  lee    here    as    lint  her   e\;im 

|,l,    -     ,  't      I  he     W,  , II, lei  til!      '  sllOW  II     1 I  V 

individual  beds  in   thi    Witwatersrand   Sys- 
tem.    These  two  beds  <f  coarser  sediment 
1      tivelj    a-    th.     "  Ripple- 

111, ill,,, I    Quartziti  "    ami     the 

/;,  d,"  the  latti  t  he   more 

r.'luai 

Tins    bed    is    a     felspathic    quartzite    or 

ark,  ■-,  .    tl.,    w  cat  boring   oul  elspar 

outcrop    a     peculiar    s|>. 
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iranee,  od  account  of  which  the  rock 
received  its  name.  It  consists  practically 
of  a   single   massive  bed,   any   indication  of 

ng  planes  within  the  rock  itself  being 
rare.  Its  thickness  is  very  constant,  never 
exceeding  6  ft.  and  rarely  falling  below  4  ft. 
In  spite  <>f  its  small  thickness,  the  bed  is 
persistenl  along  the  outcrop  fur  a  distance 
of  25  miles,  and  front  the  fact  that  it  shows 
no  signs  of  any  marked  diminution  in  thick- 
ness at  the  points  beyond  which  it  becomes 
impossible  to  trace  it.  the  bed  probably  ex- 
tends much  further  than  the  known  out- 
crop. This  solitary  bed  of  coarser  sedimenl 
occurs  in  the  midst  of  the  long  succession 
of  very  fine  grained  argillaceous  and  ferru- 
ginous slaty  beds  already  mentioned.  In 
the  Central  Rand  upwards  of  TOO  ft.  of 
such  fine  grained  beds  separate  the  Spec- 
kled Bed  from  the  next  succeeding  occur 
rence  of  quartzite,  while  below  it  air  1,500 
ft.  of  slaty  beds,  interrupted  only  about  the 
middle  by  the  "  Ripple-marked  Quart- 
zite," which  does  not  exceed  16  ft.  in  thick- 
ness and  ye1  shows  a  similar  persistence  to 
the  "Speckled  Bed."  The  occurrence  of 
these  two  solitary  beds  of  quartzite;  each 
separated  by  700  ft.  of  fine  grained  or  argil- 
laceous rocks  from  the  nearest  similar  beds, 
and  though  but  a  few  feet  thick,  persistent 
over  twenty  miles  or  more,  points  to  the 
existence  of  somewhat  peculiar  conditions 
of  sedimentation,  for  the  occurrence  of  such 
a  stratum  as  the  "  Speckled  Bed  "  in  the 
midst  of  so  large  a  group  of  argillaceous 
deposits,  can  hardly  be  explained  by  an\ 
oscillation  of  level,  nor  does  this  coarser 
bed  show  any  signs  of  having  been  gradu- 
ally pushed  forward  in  the  course  of  deposi- 
tion over  the  underlying  muddy  sediments. 
On  the  other  hand,  its  peculiar  and  homo- 

g ns    lithological  character,   its  constant 

thickness  and  its  want  of  any  indications  of 
bedding,  particularly  anything  like  current 
bedding,  point  to  its  having  been  laid  down 
rapidly  and  continuously  as  a  single  bed 
over  an  area  probably  embracing  some  hun- 
dreds of  square  miles.  It  will  he  seen  then 
thai  the  persistence  attributed  to  the  Alain 
Reel  Leader  is  not  without  parallels  within 
the  Witwatersrand  formation,  and  that  the 
whole  character  of  the  lower  part  of  tie 
System  is  consistent  with  tin.'  wonderful 
persistence  of  many  of  its  individual  mem- 
bers. Both  tie-  "  Speckled  Bed  "  and  the 
Eipple-marked  Quartzite  "  appear  to  re- 
present the  results  of  sudden  incursions  of 
coarser  sediment  into  areas  normally  far 
i"      md    their    reach,    resulting     from     some 


unusual  accession  of  strength  or  change  of 
direction  in  the  currents  to  which  the  depo 

sition  of  the  whole  series  was  due. 

Persistence  of  individual  b(  ds  m  the  Wit- 
watersrand System. — Attention  is  drawn  to 
these  examples  of  coarser  deposits  suddenly 
following  the  deposition  of  a  considerable 
thickness  of  much  finer  material,  and  show 
ing  a  remarkable  degree  of  persistence,  be 
cause  they  appear  to  be  closely  analagous 
in  character  to  such  beds  as  the  Govern 
meiit  Reef  and  the  Main  Reef  Leader,  and 
to  owe  their  origin  to  similar  causes  which 
prevailed  at  intervals  throughout  the  depo- 
sition of  the  greater  part  of  the  Witwaters 
rand  System,  and  were  operative  from  the 
earliesl  stages.  For  the  Orange  Grove 
Quartzites,  which  form  the  lowest  member 
of  the  whole  System,  also  show  a  remark- 
able persistence  over  great  distances,  and 
are  found  in  very  similar  form  at  the  base 
of  the  Lower  Witwatersrand  rocks  in  wide- 
ly separated  districts  in  the  Transvaal.  The 
progressive  diminution  in  coarseness  of  tex- 
ture shown  by  the  quartzites  <>i  the  Wit- 
watersrand System  towards  Its  base  is  well 
maintained  in  the  Orange  Grove  Quart- 
zites,  which  are  amongst  the  finest  grained 
in  the  System.  A  true  basal  conglomerate 
resting  upon  the  older  granitic  rocks,  and 
forming  the  base  of  the  Orange  Grove 
Quartzites,  is  met  with  in  a  few  localities, 
and  the  extremely  rapid  variations  in  thick- 
ness and  character  shown  by  it  are  in  strik- 
ing   it  rast  to  the  persistence  and  uniform- 
it-,    of     character     winch     distinguish     thosi 

glomerates    which    were    deposited    latei 

in  the  history  of  the  formation. 

Summary  of  the  principal  sedimentary 
features  cf  the  Witwatersrand  System.. — 
Having  now  considered  some  of  the  main 
features  of  the  Wit wa tersra in  1  System,  in- 
cluding the  characters  of  the  principal  con 
glomerate  /ones,  from  their  most  marked 
and  extensive  developments  in  the  latest 
phases  of  the  formation  to  the  much  more 
limited  occurrences  of  the  earlier  stages, 
h  ma\  be  profitable  to  briefly  summarise 
the  principal  points  in  the  reverse  order: 
that  is,  in  accordance  with  their  natural 
sequence  in  time.  Such  a  review  of  the 
whole  succession  would  show  that  apart 
from  the  minor  oscillations  between  coarser 
and  finer  materials  there  is  a  more  or  less 
gradual  ami  constant  increase  in  coarseness 
of  sedimenl  from  the  base  to  the  top  of  the 
formation,  whether  we  take  the  average 
shown  by  the  larger  subdivisions,  or 
whether  we  separately  consider  flu1   various 
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types  oi  sediments.     Thus,  it  v. 

.  illaceous  or  shalj  members, 
u.    find   fc]  Ling    upwards    in    the 

system,    there    is    an  ten- 

dencj    in  tl  of  bods  of 

this   type,   towards   a    coarser  t.  stun  . 
towards  a   more   Erequenl   admixture  of  the 
,    ined   deposits    n  il  h   othei 
mot  ! 

bands      oi      so-called      "  slates  "      or 
include    a     large    proportion    of 
i.-iirl;  [  sandy  or  flaggy  1 

l  h      i     pari  icuL  i  e  with  1  he  largi 

group  "l  slaty  or  shalj  beds,  refei  red  I 
Jeppestown  Sei  ies,  w  ition  imme- 

diately preceded  thai  of  the  beds  assoi 
with  the  Main  Reef,  and   is  also  notable  in 
connect  ion    «  it  h    the    so-called     Kimbi 
Slati  I   e      form  the    highesl 

beds, 
irly  if  we  consider  the  many   bands 
oi  quartzites,  w<    find  a  gradual  bu1  stead 
■    i  il,    .-.  >arseni  se  of  texture 
upv  ird        Thus    the    '  (range    Grove 
Quartzites   ai    the   base  oi   the   system   are 
the   fines!    in   grain  "I   all   the  well-marked 
quarl  roups.     The   aexl    in  succei 

known  as  the  Hospital   Hill  Quartzites,  are 
\  hai   ci  larser,  with  a  ■  dency 

titan  ■       gritty    bands,  and   »  • 

on    throug li    the    whole    f< a mation,    unl  il 

in   the    Kimberlej    and    Elsburg   beds,   near 
the  top  of  1  <<-  we  have  almost 

clusively    coarser    and    more    grittj    types, 
which  are  developed  to  extent  than 

earher  portion  oi  the  System. 
Finally,   the   various   beds  and  groups  of 
liil.it    very   clearly   an    in- 
material,  as  we  pass 
upwards    in    the    system,   and   al    the   same 
time  the  thickness  and  number  oi  the  beds 

rring  in  thi 
bli'.u    a    m                      -.-.     Thus,   with   the 
m    local    occurrences   of    a 
basal    conglomerate,    no    pebble    beds 
known   to  I"-  associated    with 
Ox'ai        ,;  ■  ■         Q  I  hroughoul  their 

.".il  miles  or  mi >n  ed  < tutcri ps,  and 

the  Hospital  Hill  Group  show  onlj  occa- 
sional t  bin  bands  oi  gritty  n  I  -  The 
find  w  el)  □  scur  .-it  the 
horizon  of  the  Promisi  R  I  e,  for 
the  most  part,  small  pebbled  and  imper 
nt  in  charm  I  •  horizon  <.f  the 
•nation  Reel  "  a  conglomerate  band, 
with  pebbles  up  to  I  in.  <.r  so  in  diameter, 
is  in. a  i  nl l\  fotmd.  The  first  really 
well-developed  and  i tinuous  conglomer- 
ate bed  is  tli.it  known  ns  thi       G.          ment 


which  is  persistent  for  a  distance 
almig  the  strike  oi  some  50  miles, 
tnosl  stronglj  developed  it  attains  a  thick- 
ness of  3  ft.  or  l  tt  ,  and  its  pebbles,  with 
A  1  in.,  frequently  reach  li  in. 
in  diameter.  There  is,  however,  only  one 
well-marked  bed  of  pebbles,  although  this 
m;i\    bi  bj    some 

smaller  bands.     Pr< ding  upwards  in  the 

si   well-marked  and  per- 
sistent  conglomi  rate  horizon  is  that 
Hain    Reel    Group,    in    which    we    h 

stent     i gl  imerate 

beds,  accompanied   by  many   lesser  bands, 
occurring  through  a   suci  -  rata  up 

■ji ii '   ft.    in   thickness.      In   this  case  the 
pebbles  are  usually  in  aver- 

meter,  considerably  larger  individuals 
up  to  two  inches  or  so  being  frequently  met 
with.  Above  the  Alain  Reef  horizon,  the 
I  iird,  rXimbei  lej  and  Elsburg  gn  ups 
■-how  a  progressive  increase,  both  in  the 
number  oi  conglomerate  beds  in  each  group 
and  in  the  thickness  over  which  th.\  are 
distributed  \i  the  -  me  time,  the  aver- 
age and  maximum  sizes  of  the  individual 
con  pond  ■  pi 
from  thi  I  hi  -1  Reefs,  where  tho 
pebbles,  on  the  whole,  are  usually  smaller 
I  .hi.  or  similar  in  size  to  those  <'t  the  Main 
I ;.  i  i  Group,  thr<  >ugh  the  much  lai  s 

risl  ic  •  J  man)   •  .1  the   Kind"  r- 
I.  \      Reefs,     to     tl"1     well-known     Elsburg 

Reefsi  with  their  abundam f  big  pebbles 

which,    in    the    most    conspicuous    hands, 
frequently    attain   a   diami  >m  6  to 

in  inches. 

Changing  oonditi  >sition  in   tlir 

Band  urea  during  the  Witwatersrand  period. 

ii  a  gradual!}   increasing 

ire  and  a  correspondingly 

iurrence 

of  oongli  roughoul  the  Witwaters- 

stem,  from  the  bottom  toward  the 

top.    These  condil  •  r  n  itli  many 

.  .i  her  feat  ures  of  the  i  pear  do 

indicate  that   during   the   long  period  occu- 

•s  dep .-ii  ion  t he  land  sui  fi 
w  1 1  ifli   the  s.  1 1  materials   «  ere  de- 

rived, ■  ccupied  a   position  relat  iveh 
locality    of    the     Hand,    which    was    p 
sively  nearer  to  it.     To  allow  of  the  deposl- 
i  ion  <■!  Borne  20,000  tt .  oi  sediment 
must    necessarily    '>  ' 

..I    subsi  ! 

i  rence     is     frequent  ly     .haw  n 
thai   the  sea   in  this  region   must   therefore 
■  ii  .  ncroaching  on  a  recedii 
dually    incti 
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the    sediments,    when    viewed     apart     from 
minor  oscillations,    to   which    attention   lias 
jusl    been    drawn,    points,    however,    rather 
to  the  opposite  conclusion.    It   seems  highly 
probable   thai   during    the  deposition   oi   the 
Witwatersrand  System  there  was  a  gradual 
encroachment   of   the   land    from   the   north 
or    uorth-west     upon    the    sea,    and    that. 
although    the   locality   corresponding    to   the 
present   Witwatersrand   and   the  area   to  the 
South  ot   it   were,   during   the  deposition  of 
the    Upper    Witwatersrand    beds,    intermit- 
tently subsiding,  an  area  not  far  distant  to 
the  north  or  north-west,   was  undergoing  a 
corresponding    degree    of    elevation.       The 
evidences    of    the    probable    denudation    of 
certain  of  the  Lower  Witwatersrand  beds  in 
the  later  stages  of  the  history  of  the  forma- 
tion, of  the  overlap  of  the  upper  division  of 
the  system  on  to  the  lower,  and  of  the  pro- 
gressively   increasing    coarseness    in   general 
character  of  the   Witwatersrand   sediments, 
all  point  to  this  conclusion.     The  character 
of  the  floor  on  which  the  earliest  Witwaters- 
rand  beds   were    laid   down,   and   the   wide- 
spread    extent     and     wonderfully     uniform 
lithological   character   and   thickness  of   the 
beds  in  the  lower  part  of  the  system,  which 
in   many   examples,   like  the  Orange  Grove 
Quartzites    and    the    well-known    Hospital 
Hill     Slates,     maintain     their    individualitj 
over    hundreds    of    miles,    show    that    these 
sediments  were  distributed  over  a  very  wide 
and   uniform  area,   and   it   seems  likely  that 
they    represent    the    discharge   from   one   or 
mole     continental     rivers     of     considerable 
magnitude,   a    view   which   is   supported    l>\ 
the   occurrence   of   individual   beds  of  great 
extent,    and  of   peculiar   lithological   charac 
ter,  like  the  Speckled   Bed  described  above. 
At   hist   the  area   corresponding  to  the  pre- 
sent   Rand   lav   at    a    considerable   distance 
from   such   point  of  discharge   and   received 
only  the  finer  sediments,  but  with  the  con- 
tinued   elevation    of   the   laud   to   the    north 
and   north-west    from    which   the   sediments 
were  derived,  and   its  consequent   encroach- 
ment    on    the    subsiding    area,    the    Band 
locality  came  more  within  the  range  of  in- 
shore, or  more  probabhj    deltaic  conditions. 
These  appear  to  have  prevailed  in  the  Hand 
area    particularly    during    the    middle    period 
ot    sedimentation,    which    included    the    de- 
position   of    many    of    the    more    persistent 
individual  conglomerates,     including    some, 
at   least,  ot  those  of  the   Main   Reef  Group, 
and    particularly    the    Main     Reei    Leader. 
Later  still  the  Rand  area  was  verj   close  to 
an  actua]  coast   line  along   winch  sediments 


ot   the   Elsburg  type  accumulated. 

It  max  here  be  emphasizi  d  that  the 
existence  of  a  pronounced  .and  presumably 
a  roekv  coasl  line  in  close  proximity  to  the 
present  Hand,  along  which  the  conglomer- 
ates were  accumulated  as  beach  deposits, 
which  has  been  generally  assumed  by  pre- 
vious writers,11  is  rendered  aighhj  improb- 
able by  the  nature  and  mod-  of  distribu- 
tion of  the  Bpnglomerates  of  the  Main  Reef 
Group,  especially  the  Leader.  Many  of 
the  features  shown  by  this  and  other  beds 
associated  with  it  seem  to  indicate  that  a 
contemporaneous  land  surface  showing  any 
degree  ot  relief,  and  especially  one  com- 
posed of  older  rocks,  could  only  have  exist- 
ed at  a  distance  of  very  many  miles  from 
the  locality  at  present  occupied  by  the  out- 
crop of  the  .Alain  Reef  zone,  and  was  sep- 
arated from  it  by  a  wide  and  almost  level 
aiv  i  over  which  the  widespread  sediments 
of  the  time  w-eiv  distributed  conformably 
with  the  thick'  series  ot  previously  deposit- 
ed beds. 

II. — Origin  ami  Distribution   of  the 
Gold. 

In  the  preceding  portion  of  this  paper 
considerable  attention  has  Keen  given  to 
the  sedimentary  features  oi  the  conglomer- 
ates, their  probable  mode  of  origin  and  their 
relationships  to  the  other  portion-  ot  the 
Witwatersrand  System.  This  has  been 
done  because,  in  my  opinion,  these  features 
have  never  received  adequate  consideration 
in  connection  with  the  question  of  the 
origin  of  the  gold,  attention  having  been 
largely  focussed  on  the  evidence  available 
from  within  the  conglomerates  themselves, 
studied  more  or  less  m  the  form  of  peno- 
logical specimens  or  as  mineral  "lode-." 
It  si Id  be  stated  at  the  outset  .  Ih.it  he- 
making  a  detailed  study  of  the  whole 
system  and  having  an  opportunity  of  be- 
coming  personally  acquainted  with  the  con- 
glomerates over  t]le  w]1(,it.  extent  of  the 
Hand.    in-,  reason    was   seen     to    reject     the 

infiltration  theory  "  which  was  then,  and 
is  still,  probably  the  most  widely  favoured 
of  the  various  explanations  suggested  for 
the  origin  of  the  Rand  gold.  It  would  per- 
haps he  mi  ue  correct  to  say  that  my  ideas 
had  received  a  very  distinct  bias  in  favour 
of  inlilt  rat  ionist  views.  Closer  acquaint- 
ance with  many  aspects  of  the  conglomer- 
ates, however,  soon  raised  so  manj  ques- 
tions which  appealed  to  be  a  Hsu  era  hie  only 
when  the  gold  was  regarded  as  originally  of 
(11)  e.g.,  Gregory,  loc.  at.,  p.  79 
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placi  '  'I  origin    that     I     found    it 

o 
an  opi  i!  question  upon  n  hich  a  d 
could   only   I"-  arrived   at    after  much 
dosi  r  persona]  it 

\.  a   resull  "I  such   further  studj .   I   am 
i,  reason 

why  the  origin  "I  thi 
mained  a     debatable     quest  iofl,     i  specially 

i   rely  for  their  data  on 

thi   descript  ions  given  bj  others,  lies  tn 

in  the  fad  I  pi  ions  1m\  e  been 

budies  made   in    I 
portions  of   the    Rand   which    v. ■ 
opened     up,     uami  I;  .     the     ( lentral     and 
\\  i  stem  port  ions,  and  also  that   in  di    crip 
t  i  •  .ii  Main 

Reel   I  (roup  do  very  clear  distinct  ion     has 

i  -    \  a  i  ii  'H~    in.  ml 
I l.i, i   l   in  .  d  only  with  the  Main 

Reei    and    n  ith    the    ( !i  ut  ral    and    Wi  sti  rn 

'        1,    I   might   qi 
materially    m<  difii  d   mj    inclination  to 

\n  extended  si  udj  . 
i   in,     Main    Reet   I .-■,,!,  i .  and  of 
Eastern  port  ion  •  •' 
Rand    in  i,   appeared   to  place  the  problem 
different    lighl ,   and    has    led    me 
to  .i    strong   beliei    in   the  detrital  orij 
old. 
/;,  In I  .  gold  to 

I      •        '  |  ,       lilt         (if 

view  ot  the  g<  ol  strik- 

ing  |"  lints   in  !-■  i  ith  the  distt 

I    gold    is    the    remai 
ci  •!  ri  spi  mdenci     e\  •  rj  «  here    apparent      l>e- 
tn  ei-n   it  si  sedimenl 

features    in    the   containing   rocks.        It 
will   ■  nient  to  deal  with  this  i 

ore  general  point 

h   the 

Witwatersrnnd    S  1  then    more  in 

particular  with    regard    to    it-    distribution 

i    indn  idunl  ,  | 

congli  imerates. 

I  <ilni)i    o)  gold   thi  ...     Wii 

occurrence     of 
in    is    far 
id    than    is   generally    n 
I 
1,\    certaii  R         Group 

from  a   mining   pi  n    i-  n|>t   to 

mpression  ili.it   the  distribution  of  gold 
is  much  more  limited  than  it  really  i-        I 
it  of  this  paper  a  numl 

in i,  tl\   di 
whose     distribution     throughout      the 
■    nd    S\  stem    is    show  n    in 


a  I  g  l  Somi  ot  these,  like  tin: 
Elsburg  nil,!  Kimberlej  groups,  may  in- 
clude in  ;ni\  particular  section  a  hundred 
or  more  indn  idual  "  reefs  "  or  ,■<  aglomer 
ads.  After  examining  many  detailed 
sections,  in  which  assays  have  been  - 
•  i  many  ol  these  individuals,  it  would 
require   some    boldnes  I    that    any 

conglomerate  bai  ds  throughout  the 
system  did  Dot  in  some  portion  or  other 
contain  an  appreciable  quantity  of  gold, 
and    q  -.,\     results    ar< 

fri  quent  l\  mel  « ith  in  groups  like  the 
Kimberley,  which  have  furnished  little  in 
the  v..i\  ,,i  actual  mining  propositions. 
Nearly  all  the  known  conglomerates  in  tin- 
Low  er  \\  ii  Wat,  rsrand  Sj  stem  also 
sionalbj     show  i  intities    of 

and  samples  which  include  a  verj 
small  thickness,  frequently  give  very  high 
assays       In   one    insi  ist,   which 

come    under   m\    notice,   several    thou- 
sand [loimcls  worth  ol  gold  was  very  profit- 
\,i\    small   patch  of 
reet  "  only  a   pebble  i  >r  s<  i   in   thicki 
and   the  extent   town  indicat ions 

I   extensive   exploitation  of  these 
Lower      Witwatersrand      reefs      has     been 
eferred   to.      ^bove  the  horizon  of 
the   Main   Reef,  the   Livingstone,    Bird  and 
Kimberlej    groups  have  all   furnished   reefs 

which   have  been  actually  mined  to  i n- 

bli    extent,   and    which    ma\     assumi 
:    some   later  Btaj 
the    historj    ol    the    field,    when    the    mon 
attractive    propositions   now   avail) 
ceased  to  absorb  the  available  resources  in 
capital    and    labour.      En    some    portions   ol 
the   groups   just    referred    to,    the   difficulty 
ippi  ,i     to   be  not   so  much   to  find  a 
which    show-    encouraging    values,    as 
w  hid  per  a   con- 

siderable   lateral    e\tellt. 

It   might   perhaps  be  said  of  some  of  the 

thi     Lowei    ''''  '      '•  rsrand   Sj Btem 

id j   . .  t 

conglomerate    rather   than    thi  the 

\allles       found       in       that        which       .Iocs      occur. 

w hich    has   prevented   such    reefs    from    be 
coming    important    from  a   mining  point    of 

\  ieW  .     W  her, MS     ill     t  he     I     I    i  I   '  I 

System  it  is  the  distribution  of  the 
which  is  present,  through  such  large  i 
and   such    very   numerous   hands,    that 

same   resull  i  ms  quite 

possible  from  what   we  know  of  them  | 
had  the  gold  distributed  through  the   Kim- 
herle;  |  nfined  to  a 

ti  d    zone   as    in    the    Mam    I 
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Group,  that  we  might  have  had  something 
equally  important  from  a  mining  stand 
point.  It  is  not  so  much  the  actual  amount 
A  -old  present  in  the  Main  Reef  Group 
which  appears  exceptional  as  its  concentra- 
tion within  certain  particularly  well-defined 
and  continuous  In-. Is.  and.  as  will  be  pre- 
sently shown,  this  concentration  coincides 
with,  and  is  probably  the  result  of,  spi 
conditions  of  sedimentation. 

From  the  above  it  will  be  seen  that  gold 
is  •  i  ver]  general  distribution  throughout 
the  whole  Witwatersrand  System,  when- 
ever conglomerates  occur,  and  as  far  as  we 
know,  it  is  practically  limited  to  such  beds 
or  to  the  quartzites  in  their  immediate 
neighbourhood,  and.  further,  there  appears 
to  be  a  very  close  correspondence  between 
the  sedimentary  character  of  the  various 
groups  of  conglomerates  and  the  extent  to 
which  gold  is  found  associated  with   them. 

Distribution  of  the  gold  within  the  con- 
glomerati  beds. — Similarly  if  we  study  the 
distribution  of  the  gold  within  the  limits 
of  the  individual  conglomerate  beds  them- 
selves a  close  relationship  is  usually  seen 
between  the  occurrence  of  gold  and  purely 
sedimentary   features. 

Perhaps  the  most  striking  example  of 
that  is  seen  in  connection  with  the 
Main  Eeef  Leader  in  the  far  Eastern  Band. 
The  mode  of  distribution  of  the  conglomer- 
ate in  the  Nigel  neighbourhood  in  well 
denned  "  patches  "  or  "  shoots  "  has  been 
already  described.  The  occurrence  of  gold 
in  any  notable  quantity  is  practically  limit- 
ed to  these  patches  of  conglomerate,  and  in 
them  gold  is  rarely  absent,  and  this  applies 
not  only  to  the  larger  patches,  but  also  to 
the  numerous  smaller  ones  which  occur  in 
the  intervening  spaces  as  shown  in  Fig.  4. 
The  explanation  given  by  the  infiltration- 
ists  of  the  presem  •  of  gold  in  the  conglom- 
erate as  due  to  their  acting  as  channels  for 
the  mineralizing  solutions,  finds  n 
difficulties  of  application  in  this  case — for 
•  ■ven  granting  the  disputed  point  that  the 
conglomerates  offer  easy  channels  as  com- 
pared with  the  associated  beds,  it  is  difficult 
to  see  how  this  principle  can  apply  in  the 
far  Eastern  Eand.  For  the  patches  are 
separated  in  many  instances  by  wide  inter- 
vals occupied  by  beds  lor  which  no  greater 
suitability  for  the  passage  of  solutions  can 
be  claimed  than  for  the  general  bulk  of  the 
formation.  They  are  practically  isolated 
from  each  other  by  intervening  stretches 
-of  the  same  quartzites  which  arc  supposed 
in  other  c.is.s  to  have   restricted  the  min- 


ions to  definite  channels 
offered  by  the  conglomerates.  In  a  build- 
ing, a  number  of  spacious  halls  would  be  of 
little  use  for  the  passage  of  a  moving  crowd 
if  they  were  practically  cut  off  from  one 
another  or  connected  only  by  narrow  and 
difficult  passages.  Where  the  conditions 
are  such  as  are  met  with  in  the  Central 
Rand  or  are  similar  to  those  described   for 

Van     Etyn,    where    the    "  shoots 
connected   by   intermediate  areas  also  occu- 
pied    by     conglomerate,     this     in: 

nal  can  always  be  requisitioned  on  the 
infiltrationisl  view  to  supply  the-  necessary 
flannels'  of  transmission,  but  under  the 
conditions  prevailing  on  the  Xigel  area  the 
infiltrationist  idea  of  the  conglon 
widespread  channels  of  communication  does 
not  appear  in  any  way  to  meet  the  case. 
irregular  disposition  of  values  in  the 
Main  Reef,  particularly  with  regard  to  their 

cal  distribution,  corresponds  with  the 
impersistence  of  the  various  bands  iu  that 
reef  and  with  the  irregular  distribu- 
tion of  such  larger  pebbles  as  o 
occur,  and  this  is  in  contrast  to  the 
much  greater  localization  of  values 
frequently  evident  in  the  Main  Eeef 
Leader  conresponding  to  the  grading  of  the 
pebbles  in  that  bed,  and  especially  to  the 
frequently    strongly   marked    preference    of 

gold  for  the  foot  of  the  reef,  particu- 
larly when  the  foot  is  characterized  by  the 
nee  of  numerous  pebbles  above  the 
average  size.  The  great  frequency  with 
which  unusual  values  are  associated  with 
large  pebbles,  particularly  on  the  foot  of  the 
Leader,  is  remarkable,  and  it  is  especially 
worthy  of  note  that  this  association  is  not 
limited  to  bands  of  larger  pebbles  extend- 
ing over  some  considerable  distance,  but  is 
equally  or  perhaps  more  characteristic  of 
isolated  croups  ,,f  larger  pebbles,  and  even 
of  single  individuals.  I  have  frequently 
examined  portions  of  the  foot  of  the  Leader 
which  included  such  nests  of  large  pebbles 

i  ude  individuals,  and   in  reef  of  moder- 

qualitj  have  rarely  failed  to  find  that 
specimen--  obtained  from  such  a  situation 
exhibited  '  visible  '  gold,  which  as  is 
well  known,  is  not  of  very  general  occur- 
rence in  the  conglomerat  s  I  in  the  assump- 
tion that  the  gold  is  an  original  constituent 
this  is  a  most  natural  and  easily  explained 
arrangement  for  which  we  find  innumer- 
able parallels  in  typical  placer  deposits. 
iin  the  infiltration  hypothesis,  however,  it 
is  difficult  to  find  any  feasible  explanation 
of   this   association,    particularly   in   the    c 
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Mil.--    which  occur   in  ) 
or  <_■«  *  '"I  '^  '  :"'l  individuals, 

definite  explanation  ap]  due  from 

ofiltrationisl  ■  v  an  aurifi 

- 
hundreds  oi  square  miles  in  extent,  should 
pici  oul  small  groups  individual 

large   pebbles   in    this    extraordinary     way. 

ontinuous 
tract  "i  such  largi  c  pebbles  mighl   poss 
allow    largi  i    quanl  ities  ol    the   gold    bi 
■       p  ad    thus    permil 

.:  gi  ild  in  such  an  an  a .  but 

when,  as  is  often  tl ase,  such  largi  i   pi  b 

bles  occur  withii  ■  nglomerate 

main    body,    an\ 

very 
difficult   oi  '    explanation.       Still 

more   striking   perhaps    are    I  litions 

presi  ■  be    well    known    "  Bastard 

I;. .  -  I  Hencairn,  May  Consolidated 

and  neighbouring  mines  in  the  near   I     - 
Typicallj ,  1  I  ■     tard  "  consists  of  peb- 

Bi  ef   type   sparselj    seal 

i     I   matrix,  which 
nally    must  en    a    mixture    of 

terial,  simi- 
Blacl     Bar." 
In  pi  I .     tard  can  bi    seen  to  gi 

1 1  re  i  n  to  th  e  B 

Bar,  and  1  bi    little  doubt  thai 

rd  originated  by  the  mixture  of  Main 
Reel  !•■  bbles  n  ith  finer  material  of  the 
liaim  the  Blac     I  lar,  probably   in  manj 

along   the   margins   and    the    beds  <•' 
aels     cul      through     the     pre-ex 
pebbly      dep  I  be       Mam       I: ■  ■ 

horizon.       Tl        Blacl      I  lar     in     itself     is 
practically  everyw  here   d   void   o 
able   amounl    ol    gold,   yel  dmix- 

t  ures  \\  ii  h    Ma  in    Reel    material   i<    acquires 
pected  En ra  this 

i Ii  i  been    largi  ly 

mined.     Its  value  appi  trs  to  be  pn  >pi  u  tlon 
quant  ity  and  Vlain  Ri  el 

i     v  ii  Ii     it .      Ty  pica! 
cd  "  with  ii 
Mrs  In  a   compact    matrix .  n  es 

-  unsuitable  medium  for  the 
passage  of  mineralizing  solutions  required 
by    the    infiltral  i    the 

ibut  ion  and  character 
ol  the  values  found  ii  no  difficul- 

ppi  ■       ■    ■  |     ■      : 

■  Is,    as   appears   probal  many 

l    !>.•- 
their   admixture    with    the    I 
material.     The  above  are  but  a  few  among 
mam   points  in  connection  with  the  occur- 


rence  and   distribution  <>f   the     Rand    gold 
which  appear  to  receive  a  much  simpler  ex- 
planation on  the  placer  view  than  in  any 
other  way,  and  it  seems  likely  that   I 
will    be  the 

exploration  of  thi     I  Rand   pro- 

I;    is,   however,    not     possibli 
deal   more   fully   with   this  question  within 
the  limits  oi   th'-  present    |  p<   in 

-   necessary    in  considering  some 
objections  which  have  been  raia 

ections  which  havi    been  raised  /■>  tltr 

plact  i    thi  ory    oj    th i     i origin    of    the    ll'inil 

gold. — An   objection    which    has    frequently 

been  raised  to  a  placer  origin  for  the  Rand 

gold   is  that   the  deposits  with  which   it    is 

associated  arc  not  similar  to  those  in  which 

majority     <>!     known    placer    deposits 

occur,  and  especially  those  which  have  been 

most   conspicuous  as  gold  producers.     This 

ppears  to  be   largely   the   result 

of    ordinary     stream-placers     having    been 

comparison  on 

tie-     hand,     and     on     the     other    oi 

d    to 
;  ion   oi   such   admitti  dly   excep- 
-   tin     Ma  in    Reel    Leader 
and    the    South    lleei.    thus     of     leaving 
out     oi     account     the    hundreds    <>f    other 
lomerate    hands    which   occur   through- 
out    the     Witwatersrand     formation,     and 
which   probably  afford   a    much   - 
for   comparison.      In 

mentation  and  in  the  quantity  and  dis- 
tribution  of  the  contained. gold,  such  con- 
Bird  and  Kim- 
berley  groups  appear  to  difl 
tial  features  from  many  well-known  placer 
J.  posits,  and  to  these  might  be  added  manj 
Bi       ' '  Delud- 

ing   the    Main    lleei   itsi  Ii .   and   numerous 

ads     of     c.  I  fre- 

■  \    found   abovi  I  Foi 

while    ii    i-   true   that    thesi 

little   in    common    with    the   moi "dinary 

i\| i   stream-placer,   thej    show    a     very 

close    correspondence    with    certain    pi 
depi  -  I  lesci  ipt  i<  >n 

of     the     Alaskan 

I ;  .  -  and  oi  hers,  a  bi  iund  «  ith 
points  in  which  these  dep 
similarity  to  the  Rand  conglomerates  and 
their  associated  beds. 
Comparison  with  the  coastal-plain  placers 
\  ami  .  ilaska.  The  coastal  gravel- 
plains  of  Alaska  Form- 
ed bj  material  of  the  nature  .,f  small  delta 
di  i" isits  brought  dow a  bj  1-                ■  ■  - .  and 
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more  widely  distributed  by  coastal  currents 
and  other  agencies.  If  allowance  be  made 
for  the  vast  difference  in  the  scale  of  de- 
position in  the  two  cases,  and  for  the  fact 
that  the  Nome  deposits  have  been  laid 
down  close  to  a  coast  line  of  older  rocks  on 
a  comparatively  uneven  floor,  whereas  the 
Band  conglomerates  were  distributed  at  a 
distance  from  the  actual  shore  line  over  a 
widespread  level  expanse  composed  of  pre- 
viously deposited  conformable  beds,  the 
similarities  between  the  two  occurrences  are 
in  ny  and  close.  There  are  few  features  of 
more  general  types  of  Band  conglom- 
erates that  do  not  find  a  parallel  in  the 
Nome  coastal  gravel-plains  and  in  the 
beaches  which  have  been  locally  formed  in 
them  from  time  to  time.  Of  the  various 
types  of  sedimentation  exhibited  by 
the  Eand  conglomerates,  such  beds  as 
those  below  the  Main  Beef  (Main  Eeef 
Footwall  Quartzites).  with  their  impersist- 
ent  bands  of  conglomerate,  sometimes  lying 
on  a  bed  of  clayey  character,  may  lie  com- 
pared t<>  the  gravels  of  the  coastal-plain 
deposits,  with  which  also  such  groups  as 
the  Bird  and  Kimberley  Reefs  have  much 
ommon.  The  Main  Beef  itself  appears 
frequently  to  correspond  more  nearly 
in  type,  but  on  a  very  much  larger 
scale,  with  the  Xome  "beach-placers," 
and  its  origin  may  be.  as  suggested 
for  these,  due  to  concentration  of 
gravel-plain  deposits  by  wave  action, 
with  richer  patches  determined  by  the 
action  of  local  streams  crossing  the  surface 
of  the  beach. 

When,  however,  we  come  to  such  uni- 
form and  extensive  sheets  of  conglomerate 
as  the  Main  Eeef  Leader  and  the  South 
Eti ■'  f  of  the  Band,  which  in  the  upper  Wit- 
watersrand  System  are  the  only  two  known 
occurrences  of  the  kind  amongst  hundreds 
of  others  for  which  parallels  can  be  found 
in  the  Xome  deposits  it  is  not  surprising 
that  an  analogue  is  not  so  easily  discovered. 
It  is,  however,  not  difficult  to  see  how  in 
lie  Xome  area  an  exceptional  discharge 
from  one  of  the  rivers  which  traverse  the 
Nome  coastal-plain  could  give  rise  on  a 
small  scale  t. ,  a  deposii  i  if  >  sseni  ia  ll\  tin 
-ame  character  as  lie:'  Main  Beef  Leader, 
and  the  production  of  such  a  bed  would  be 
much  more  likely  to  occur  under  the  wide- 
ly spread  uniform  conditions  assumed  to 
prevail  in  (he  Hand  area  when  the  Leader 
was  laid  down  and  as  -i  result  of  (he  re- 
distribution of  very  much  larger  quantities 
of  material  than  would  be  possible  a(  Nome 


It.  appears,  then,  that  there  is  nothing  in 
the  sedimentary  characters  "I  tie  Band 
gold-bearing  conglomerates  which  is  incom- 
patible with  tic  idea  that  the  gold  was  an 
original  constituent  of  the  beds.  Nor  does 
there  appear  to  be   much   in   support   of  the 

further  objections  which  hav<    I n  mail.'  to 

the  acceptance  of  a  detrital  origin  for  the 
Rand  gold  that  the  values  found  "in  the  con- 
glomerates as  a  whole  are  of  a  different 
order  to  those  characteristic  of  placer 
deposits,  and  that  the  Rand  gold  is  too  fine 
in  character  to  be  of  placer  origin,  tie 
rare  occurrence  ol  anything  like  a  nugget 
being  quoted  in  support  of  the  sane 
opinion.  With  regard  to  the  former  objec- 
tion,   the    tendency    to    make    comparisons 

with  the  exceptional  values  I" 1  in  certain 

reefs  and  in  special  portions  of  the  Band 
rather  than  with  the  average  must  be  re- 
membered, lor  if  the  extensive  low  grade 
areas  of  the  Band,  and  also  reefs  outside 
the  Main  Reef  Group,  were  more  often 
taken  into  account  as  a  basis  of  comparison, 
greater  similarity  would  be  certainly  found. 
Where  concentration  of  the  Nome  coastal- 
plain  gravels  has  taken  place,  as  in  some 
of  the  beaches  which  have  been  formed  in 
tie  in  by  wave  action,  values  of  a  high  order 
are  also  met  with.  In  one  of  these  beach- 
d(  posits  values  as  high  as  500  dollars  to 
the  pan  are  recorded,  and  from  one  area 
100  ft.  x  15  ft,  in  extent  more  than  330,000 
dollars  was  taken,  90  coming  from  the 
bottom  3  inches  of  the  pay-streak.1-'  With 
regard  to  the  second  objection,  the  fine- 
ness of  the  gold  in  the  Xome  deposits  is 
frequently  referred  to  in  the  descriptions 
given  of  tin  m.  Brooks13  states  that  any- 
thing like  a  nugget  up  to  the  value  of  one 
dollar  is  very  exceptional,  and  that  the 
average  grains  as  saved  by  panning  run 
from  70  to  80  to  the  cent.,  but  that  mu  .'i 
of  the  fine  gold  is  lost  in  separation,  tlus 
increasing  the  average  size  of  the  colors 
that  are  saved.  He  further  mentions  that 
beach  gold  from  Randolph,  Oreg.,  averages 
110  colors  to  the  cent.,  that  from  the  Sue  ■. 
Mine,  Denmark,  Oreg.,  about  600  to  the 
cent.,  and  the  river-bar  gold  from  Snake 
River,  Idaho,  from  900  to  1,000  to  the  cent. 
It  will  thus  be  seen  that  there  is  noth- 
ing remarkable  in  the  absence  from  the  Band 
conglomerates  of  coarse  gold,  or  of  nug- 
gets,  for  considering  that  such  beds  as  the 
Alain  Reef  Leader  w  ere  probably  laid  dow  n 

(12)  "  Geology  of  Hie  Nome  and  Grand  Central  Quadrangle, 
llaska,"   F    II.  M'.ttit.      IS.   /.'"</./,„,  .-,•::;,  I'M:;,  p.  117 

(IS)  A.  II.  Brooke.  "The Gold  Placers  oi  Parts  ol  Seward 
Peninsula,  Alaska."     V.S.  Bulletin,  328, 1908,  pp.  L53     154. 
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man-  :  "■'''   >-l|">'|,- 

'     me.  the  gold  in  them 
!    still 
finer  character.        It   is  perhaps  worl 

ravels,  as  in   the 
ol  the  Main  Reel  Gr-  i  bbles 

i    ..i    rparatively   small    size,    indi- 
viduals "i   more  than  an   inch   in  diameter 
Thi     Van.    depi     ts   are    re- 
rial    of 
-i    the 
r  pebbles  and  tl 

mina- 
|    boulders   which 
this  n  "• ll'1''1 

mus(   havi  ral  ive  to  a   very  much 

t,  r  extenl   under  the  conditions  govern- 
ing  the   deposition   oi    thi     Main    Ri  i  I 

I nnection   with  thi  a  of   the 

i ..,     Rand    gi  Id    and    the 
anything  of  the  nature  "I  nug- 
;  in-  to  consider  what  would 
,    resull    il  the   Rand  deposits  as 

.  ui, |    be    Bubji  cted    to    rapid 
tion,    removal   and    n  deposition. 
The  pebbles   from   thi    i 

-  would  probablj  form  pari  ol  new 
beds  pi  ssibrj  of  a  similar  character,  and 
with  them  mighi  conceivably  be  associated 
a  large  pari  oi  the  existing  gold,  and  this 
would  presumably  be  in  the  same  finely 
b  it  ii, ,u  exists.  Any- 
thing in  the  nature  oi 

:  even   it  the  new  de] 
were  laid  ■  I  <  >  \\  a  at  no  j  ■     Would 

therefore  future  ologists  be 

just  ified  in 

[  origin 
fineness .'        M<  ! 

• 
pebbl  i    from   thi    d  the  in- 

l;      I  would  be  added  to  those  derived  from 
the   preset  yei    few  "I  this 

mull  v  pebbles  would  be  in  the 

e  the 
mi    u  hicb    i  hej     would    be 
rarely  found  to  show  any  values. 
?el    thi  :  ;old   in  these  pebbles 

mighl   be  argument  againsi   the 

detrital  oi 
with  them. 

Hypothesis.       Difficulty 

conception  of   the   conglomerate    beds,    on 
infiltration  routes   for 

the  passagi  riding  gold-bearing  solu- 

tions,   by    which    the    conglomerates    were 


quartz-veins,  probably  owes  ts 
origin,  and  still  more  probably  the  continu- 
ed advocacy  it  has  received,  to  the  study 
oi  sections,  either  in  nature  or  on  paper, 
in  which  these  reefs  appear  in  a  vertical  or 
highly  iiH-1  i  -ii  as  is  the  case  w  ith 

-m  mosl  outcrop  min 
the  Centra]  at   l   extremi    Vi. 
of  the   Rand.        As  usually   represented  in 
such   sections,   the  conglomerate  beds 
gest  analogy  with  a  highly  inclined  fissure, 
filled    in   this   case   bj    a    pebble-bed    w 

afford     an     easy     pass 
ascending  solutions.      Dl 

-i  the  explanai  ion  ol  the  di  j 
thus  ait. irdi  ,1  ,'[']••  irs  so  simple  and  attrac- 
t  ive,    thai    it    is   embraced    with    readii 
and  it  is  one  which  in  the  earlier 
m\    acquaintance   with   the   Hand  appealed 

there. 

In   sections   and   other   illustrations   of   the 

Hi,  ins,'  usually  quite  iin- 

seni  them  in  lull  detail,  or 

on  a 

ol  the  section,  and  as  a  resuli  such  sections 
are  usually  verj  d  character. 

This   will   be   readilj    understood    by 
ence    to    the    figures    in    such    well-known 
mil-  as  th, ise  l>.\   1  [atch  and  C 
1  t.      Iii   \  i«'«  ing  such   i 

sarilv   diagramm 

ehicfa 
appear  between  the  pebbles  as  represented 
are  really  very  fullj   occupied  by  a   mi 
which  may  be  practically   as  little  pervious 
to  th     p  of  solutions  as  the  beds  oul  - 

the   limits  "t     the    conglomerate    are 
usually  pn  i  [n  sections   illus- 

Qg    the    mon     general    relai  ii  mshi] 
t he   ci tngli >merai esi   as    for    example    I 

with    Batch's    map   ol    the   Southern 

Transvaal    and    similar    figure8,    the    hand    of 

' 

ecessarily  shown  much  larger  than  it 
really  is.  [n  thi  i  :ample  just  menl  ioned, 
at    the  Main   Reef  horizon  there  is  usually 

iboul 
21  hi  it .    in   th ickness  taken  < >n  the  Bcale  of 
2  I 
;  hickness  of  all  the  pebble  b 
in     this     zone    would    be    n     verj     liberal 
in,-  isuremeni .     and     this     20     tt .      would 
n  ii   be  in  a  single  body,  bui  distributed  in 
several  layers  through  a  thickness  <<i  qu 
ssite  i  i  200  r  mori       1 1  n.  >w 

instead  ol   the  Central  and   Western    R   nd 
with   sections   like   these,   so   suggestn     of 
.  .     u    .  i     ■       ij  i  i 
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easily  traversed  channels  leading  down- 
wards in  the  direction  of  whatever  extrane- 
ous source  of  gold  seemed  most  desirable 
as  the  origin  <>t  the  mineralization,  our  first 
acquaintance  with  the  gold-bearing  con- 
glomerates "had  been.  say.  in  the  central 
portion  of  the  wide  and  comparatively 
shallow  basin  of  the  Far  East  Rand,  where 
the  conglomerate  beds  lie  almost  horizon- 
tally and  can  he  followed  laterally  through 
mines  and  borehole  sections  tor  many  miles 
in  all  directions,  the  inclination  to  view 
them  as  comparable  to  ordinary  lodes  would 
probably   have   been   very   much   less.     The 

SUggi  Stion  that  they  themselves  had  sup- 
plied the  channels  by  which  their  auriferous 
contents  had  arrived  at  their  present  posi- 
tion would  not  have  been  so  obvious  nor 
indeed  so  plausible,  especially  when  in 
addition  it  were  remembered  that  in  the  Far 
East  tlie  conglomerate  frequently  occurs  in 
isolated  patches  and  not  as  a  continuous 
reef.  We  should  then  probably  have  been 
less  inclined  to  accept  the  conglomerates 
themselves  as  channels  for  auriferous  solu- 
tions, and  should  have  sought  other  sources 
of  supply.  These  might  have  been  looked 
tor  in  the  form  oi  "  verticals  "  bringing  up 
the  solutions  from  below  to  he  distributed 
far  and  wide  along  the  slightly  inclined 
conglomerate  beds.  It  is,  however,  a  very 
significant  tact,  which  tells  strongly  against 
such  extraneous  origin  for  the  gold,  that  in 
the  great  extent  of  country  which  can  be 
said  to  have  been  subjected  to  close  exam- 
ination, and  which  has  been  traversed  in  all 
directions  by  a  network  of  mine-workings, 
the  total  length  of  which  must  run  into 
hundreds  of  miles  and  is  increasing  every 
day,  nothing  in  the  nature  of  such  channels 
of  supply  has  yet  been  discovered.  And 
when  we  consider  that  over  very  large  areas 
in  the  Far  Easl  Hand  the  "  reef  "  lies 
directly  on  a  "  slate  "  footwall  from  which 
it  is  very  carefully  stripped,  and  in  which 
definite    channels    of    supph      could      hardly 

escape  being  fairly  conspicuous,  the  failure 
to  detect  any  such  channels  is  the  more 
remarkable,  especially  as  the  richest 
patches  which  one  might  expect  to  !>'■  most 
closely  connected  with  any  possible  "  ver- 
ticals "  are  among  those  which  have  been 
most  completely  explore. 1,  worked  and 
otherwise  subjected  to  the  closes!  scrutiny. 
And  if  we  waive  the  necessity  for  evidence 
for  the  existence  of  channels  of  supph  we 
are  still  confronted  with  some  verj  awk- 
ward questions,  tor  we  have  either  to 
assert  that  a   certain   special   horizon   a    tew 


inches  thick,  out  ot  several  thousand  feet 
"I  associated  strata  has  some  special 
quality  which  leads  to  its  selection  by  the 
gold-bearing  solutions  or  we  have  to  explain 
why  numerous  other  hands  of  pebbles 
apparently  offering  far  easier  channels  ot 
circulation  have  been  passed  over  or  only 
favoured  to  a  much  less  degree.  If  we 
invoke  the  aid  of  the  "slate-''  under- 
lying the  Main  Reef  Leader  in  the  Eastern 
Hand  as  a  determining  influence  we  must 
offei  -oin,-  explanation  as  to  why  similar 
bodies  occurring  at  no  great  distance  both 
above  and  below  the  Main  Reef  horizon, 
and  also  frequently  associated  witli  exten- 
sive hands  of  conglomerates,  did  not  equally 
affect  the  deposition  of  the  gold.  Some  in- 
fluence might  more  readily  have  been  con- 
ceded to  the  slates  had  the  conspicuous 
deposit  ot  cold  been  along  their  uixh  r  side, 
hut  as  it  occurs  above  them  it  is  not  easy 
to  imagine  the  source  or  the  course  of  the 
solution  which  deposited  it,  and  it  would 
be  extremely  interesting  if  some  advocate 
of  the  infiltrationist  hypothesis  would  give 
us  some  sort  of  diagrammatic  representa- 
tion, drawn  approximately  to  scale,  of  the 
Far  Eastern  Hand,  showing  the  probable 
route  of  the  gold-bearing  solutions  from  an 
outside  source  to  its  present  wide  distribu- 
tion over  practically  the  whole  of  the  con- 
glomerate sheet  which  forms  the  principal 
reef  in  that  district,  including  the  isolated 
patches,  large  and  small,  which  are  charac- 
teristic of  the  Nigel  area.  In  constructing 
such  a  chart  or  section  it  would  have  to  he 
borne  in  mind  that  on  a  liberal  allowance 
the  conglomerate  hand  forming  the  most 
favoured  horizon  for  the  deposition  of  tlie 
gold  would  hear  to  the  remainder  of  the 
Witwatersrand  succession  about  the  same 
proportion  and  relationship  as  a  single  leaf 
in  a  book  of  6,000  pages  does  to  the  re- 
mainder of  the  volume.  When  the  favour- 
ed conglomerate  sheet  affords  so  much  evi- 
dence of  having  resulted  from  a  continuous 
act  of  deposition  as  does  tin-  Main  Reef 
Leader  on  the  Eastern  Hand,  the  limitation 
ot  placer  eold  to  the  bed  so  formed  is  a 
possible  and  natural  consequence  of  the 
mode  of  deposition.  On  the  other  hand,  for 
circulating  solutions  to  follow  a  single  hori- 
zon so  faithfully  over  hundreds  of  square 
miles  is  a  much  more  difficult  operation  to 
conceive.  In  fact,  when  we  come  to  deal 
with  conditions  such  as  are  met  with  in 
the  Far  Eastern  Eland,  the  theory  of  iufil- 
tration   from  anj    outside  source  of  supply 

demands    so    extended    a      series     of     purely 
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-;•  pa    uninterrupted    by    any 
-«.li.l  ground  <>f  observation  and  of  demon- 
le  fact,  thai  any  one  may  be  pardoned 
who  comes  to  regard  the  further  pursuit  <->f 
.hi  explanation  in  this  direction  as  demand- 
cercise   of   the    imagination 
usually  allowed  in  geological  specu- 
lation.     It    the   section   represented  in  Fig. 
I    I,,    imagined  to  !>.■  reduced  somewhal    in 
thickness  to  correspond  \<>  tin-  decrease   in 
thickness      of      tin-      formation      in      the 
i        ■  Rand,       and       then       extended 

lh  about  sis  times  the  width  of  the 
ading  to  a  distance  ■  t  '-'-"i 
miles,  or  about  130,000  ft.,  it  would 
then  represent  <>n  an  approximately 
natural  Bcale  a  Bection  across  the  basin  of 
Eastern  Rand  from  North  to  South. 
\~-  iming  the  Reef  in  thai  aria  to  average 
::  it  in  thickness,  it  would  be  represented 
in  the  section  bj  a  line  less  than  one-thou- 
sandth nt  an  inch  thick-  which  would  lie 
immediately  above  the  band  representing 
the  "  foot-wall  slat.-"  of  the  East  Rand 
On  1  tion  1  ha  >rj    w  e  ha  \  e  dow  to 

suppi  ise  i  hal   s<  Jul  ions  En  'in  sum,        bran 
urci    i  ra  \ elling  upwards  through   the 
il    bands  oi  slatj   rocks  represent- 
section,   Beleci    a    particular  one 
which   i--  not  known  to  possess  any  special 
i  the  uppermi  .st . 
and    travelling    laterally,    follow    faithfully 
t  he  upper  I  hat  particular  body  of 

over  tin-  whole  of  tin-  section,  repre- 
ire   an   area   of  hundreds  of 
mil.-.      \s  an  alternative   we  may 
suppose   that    tin-   solutions,   entering   from 
.  pass  downwards  through  a  multitude 
bands  in  tin-  Elsburg  and 
Kimberlej    groups,    which,    t<,    all    ap] 

i  greater  facilities  for  lateral 
movement,  pass  also  through  the  big  group 
nt  Kimberlej  slates  ami  again  unerringly 
pick  "ut  for  tin-  deposition  of  tin-  major 
ugle  bed  <  >t  .■•  in- 
glomerate,  which  over  a  large  portion  of 
tin-  ii  up  into  isolated  patches 

with  ii--  apparent    lat  era  I  o  a ct  i<  m    Wh(  □ 

\  iewi  d  on  the  difficult  ies  in 

the   waj    "t   such   a   course  ot   events   will 
most    enquirers   bo   great 

gold 
into  the  Reel  ot  thi  Easten  Rand  still 
more  difficult  <>f  application  than  it  is  in  the 
<  Yntr.-il 

Possible       i  /     dykes.-    I  '•   '•  >n 

leaving  the  question  of  the  introduction  of 
the  g< ild   inn ■  t hi    a >ngl< >m<  rates   aloi  _ 
of    Bupplj .     tl 


action  ol  dykes  in  this  direction  may  be 
brief!;  I,  since  they  have  frequent- 

ly been  suggested  as  the  possible  source  of 
mineralization,      in    connection    with    \ 

iily  all  tin-   principal    mini  -    •  ii 

point  ol  enquiring 
whether  any  instance  hail  been  found 
distinct  connection  between  a  dyke  ami  tlm 
general  distribution  ot  gold  in  the  conglom- 
I '].  t. 1  lh.-  pi  .'-.Hi  1  iia\ .'  n.  it  been 
able  to  timl  a  sit  n  which  such  a 

connection  was  clearlj  shown.  In  almost 
every  instance  the  experienced  mining  men 
..t  whom  my  enquiry  has  been  made,  have 

quite    definite    in    stating    that    they 
were   unable  t.>  point   out    anj    exampli 
clear    conm  \  een   dy  kes   an. I    the 

values  shown  by  the  reef,  except  tor  ex- 
tremely limit.'. I  and  local  effects  which  be- 
long t..  secondary  movements  <>t  the  gold 
such  as  will  he  referred  to  later.     In  one  or 

two    cases     which     ha\  e     1"  •  I    81 

possible  instances,  tin-  probability  of  a 
different  explanation  being  more  applicable 
has  been  recognised  and  point.  ,1  out  to  me. 

In  this  renin  i  ;  tern  Rand 

with  its  simpli  i-  conditions,  again  appears  t.> 

,ilt.  .i.l    us    tii,     In  si     field    tor   judging   ot    the 
possibility  of  dykes  being  concerned  in  the 
_■  .1.1.      Ami,  again,  the  Nigel 
Mine    in    particular   appears  us   a 

hitter     means     of     testing     this     hypotl 
than  is  available  anywhere  else.  As  already 
pointed  out,   the  completeness   with   which 
this   min.  explored   and   «■  i 

makes  it  a  particular!]  useful  field  <>f  in- 
vestigation, lh.  very  marked  distribution 
ot  the  conglomerate  in  well  defined  patches 

to    which    tii.-    gold    is    entirely    confined    has 

been  described;  a  practically  complete  plan 
3e  patches  Fig.  •"•.  ami  with 

them  ate  show  n  the  courses  of  all  the  prin- 
cipal dykes.  It  will  that  these 
dykes  traverse  both  auriferous  patches  and 
barren  intervals  in  a  manner  which  might 
have  been  specially  devised  to  afford  an 
answer  1. 1  the  question  <>f  the  i 
connection  with  the  gold  i  the 
reef.  Y.t  do  case  is  known  to  the  officials 
..ii  the  mine  in  which  any  such  connection 
was  evident  The  dykes  passe. 1  through 
rich  mill  p...  r  » rag  li  ad  barren 
ground  indifferently.  It  will  be 
in  some  cases  the  course  of  a  dyke  may 
coincide  for  some  distance  with  the  margin 

mglomi  rate.      In  such  a 
before   the   conditions  were   fully  known   it 
might    havi    been   supposed    that    the   d 
was    the    cause   ..i    tiie    difference    between 
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the  conditions  met  with  on  either  side  of 
it.  This  would  have  seemed  still  more 
possible  if  the  patch  of  better  ground  had 
been  surrounded  by  an  area  of  inferior  reef 
as  is  usually  the  case  nearer  to  the  Central 
Eand.  In  several  such  cases,  however, 
when  at  first  a  connection  has  been  sup- 
posed to  exist  between  a  dyke  and  the 
richer  or  poorer  reef  found  on  either  side 
of  it.  more  extended  working  of  the  area 
has  shown  that  the  dyke  when  followed 
further  had  in  other  portions  of  its  course 
richer  or  poorer  ground  on  both  sides  of  it, 
and  that  there  was  no  real  connection  be- 
tween the   dyke   and  the  gold   distribution. 

The  coincidence  of  a  dyke  with  a  fault- 
plane  along  which  richer  and  poorer  ground 
have  been  brought  together  by  lateral 
movement  is,  of  course,  in  some  instances 
the  means  of  bringing  about  an  apparent 
connection  between  the  dyke  and  the  char- 
acter of  the  ground   in   its   vicinity. 

Against  the  experience  of  the  great 
majority  of  mining  engineers  that  it  is  ex- 
ceedingly difficult  to  trace  any  connection 
between  the  numerous  dykes  which  tra- 
verse all  parts  of  the  Hand  and  the  distri- 
bution of  the  gold,  we  have  the  advocacy 
of  such  a  connection  by  Mr.  Horwood.  who 
cites  .is  especially  notable  examples,  dykes 
at  Randfontein  and  Rietfontein.  The 
assays  from  the  dykes  given  in  the  appen- 
dices to  Mr.  Horwood 's  paper  do  not  appear 
very  encouraging,  especially  when  one  com- 
pares  them  with  the  values  shown  by  the 
conglomerate  which  they  are  supposed  to 
have  supplied  with  gold.  The  derivation 
of  the  gold  in  the  dykes  from  the  bankets 
near  or  through  which  they  pass  would 
appear  to  many  a  more  probable  deduc- 
tion. Moreover,  evidence  is  forthcoming 
which  to  most  enquirers  would  appear  to 
require  a  good  deal  of  explanation  if  the 
dykes  are  the  source  of  the  gold.  A  num- 
ber of  sections  from  the  Randfontein  area 
have  recently  come  under  my  notice,  of 
boreholes  which  passed  through  a  large 
number  of  conglomerate  bands,  all  of  which 
were  assayed.  The  evidence  from  all  the 
examples  is  similar,  and  a  few  details  of 
one  may  be  given  as  typical.  This  hole 
intersected  a  numerous  series  of  reefs  lying 
about  midway  between  the  Randfontein 
Li  .der  and  the  Monarch  Reef  (both  well- 
known  gold-bearing  horizons).  With  the 
reef  a  number  of  dykes  were  also  intersect- 
ed. In  one  portion  of  the  hole  a  dyke  250 
ft.  thick  was  met  with,  having  a  reef  imme- 
lv  above  it  with  a  smaller  dvke  above 


that  again — yet  this  reef,  sandwiched  be- 
tween two  dykes  and,  from  the  descrip- 
tion, eminently  suitable  for  the  deposition 
of  gold,  gave  only  a  trace.  In  another  por- 
tion of  the  section  a  dyke  occurs  which  is 
90  ft.  thick  with  65  in.  of  reef  lying  directly 
on  it,  which  also  gave  only  a  trace  of  gold, 
while  30  in.  of  reef  directly  below  the 
dyke  gave  the  same  result.  Yet  in  a  third 
portion  of  the  section,  a  reef  only  6  in. 
thick  which  is  200  ft.  from  the  nearest- 
dyke,  gave  2  dwt.,  and  one  of  7  in.  far  dis- 
tant from  any  dyke  gave  3'5  dwt. 

In  endeavouring  to  supply  a  universal 
source  for  the  gold  and  associated  minerals, 
not  only  of  the  Rand  bankets  but  also  of 
the  Black  Reef  and  Dolomite  in  far  distant 
parts  of  the  Transvaal,  Mr.  Horwood  seeks 
to  connect  all  these,  through  the  agency 
of  dykes,  with  the  period  of  volcanic  activ- 
ity associated  with  the  Ventersdorp  Amyg- 
daloid. 

The  suggestion,  as  far  as  I  am  aware,  is- 
entirely  novel,  and  that  it  has  been  made 
so  late,  among  the  multitude  of  alterna- 
tives, is  probably  due  to  the  vast  amount 
of  field  evidence  which  appears  to  he  so 
directly  opposed  to  it,  and  which  has  prob- 
ably eliminated  it  very  early  from  the 
minds  of  most  observers  as  a  possible  ex- 
planation of  the  origin  of  the  Rand  gold. 
Some  of  the  views  on  which  Mr.  Horwood 
appears  to  base  his  suggestion,  as,  for  ex- 
ample, that  the  shales  normally  interbed- 
ded  with  the  Black  Reef  quartzites  in  the 
Randfontein  district  are  to  be  interpreted 
as  intrusive  sheets  of  Ventersdorp  Amyg- 
daloid,14 certainly  require  revision,  as  they 
appear  to  lie  directly  contrary  to  field  evi- 
dence of  the  clearest  kind.  It  is  also  a 
noteworthy  fact  in  this  connection  that 
although  so  vast  a  mass  of  the  Ventersdorp 
Amygdaloid  lies  immediately  to  the  South 
of  the  Rand  and  once  overlaid  that  district, 
the  Elsburg  group  of  conglomerates  which 
is  nearest  to  the  igneous  mass,  is  probably 
the  poorest  in  gold  of  all  those  associated 
with   the   Witwatersrand   System. 

Secondary  Changes  in  the  Conglomerates. 
— One  of  the  main  reasons  for  the  divergen- 
cies of  opinion  which  exist  as  to  the  origin 
of  the  Rand  gold,  is  undoubtedly  the  con- 
dition in  which  the  gold  now  exists  and  its- 
association  with  many  minerals  regarded  as 
characteristic  of  deposits  of  the  nature  of 
veins  or  lodes. 

These  considerations  attain  greater  im- 
portance when  studies  of  the  reef  are  large- 

(14)  Tram.  Geid.  Soc  S.A.,  Vol.  XII.,  1912,  pp.  77-SO. 
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ly  directed  to  the  examination  <>t  specin 
from     a     mineralogical     or     petrographical 
standpoint,   rather  than   to    the    geological 
and    stratigraphical    characteristics    oi    the 
And  in  41  i  many  who  have 

not  been  able  to  make  an  i 
acquaintance  with  the  Witwatersrand,  the 
:■  .1  mer  class  oi  e\  idenci  is  likely  to  ha^  e 
the  more  weight  because  the  papers  in 
which  it  has  been  embodied  are  pernaps 
much  more  exact  and  scientific  than  I 

Qg  w  itli  the  latter  aspects  oi  the  ques- 
tion, these  being  mostly  of  early  date  or 
confined   to  a    very   limited   portion   oi    the 

tn,  For  thai  reason  stratigraphical 
features  have  been  given  greater  promin- 
ence  in  the  present  paper,  and  it  is  not 
proposed  t"  add  ti>  the  excellent  descrip- 
tions of  the  mineralogical  characters  oi  the 
conglomerates  which  are  available."  except 
1.,  enquire  to  what  extent  the  conclusions 
which  have  been  drawn  from  mineralogical 
features  are  opposed  to  the  possible  placer 
origin  of  the  gold. 

Prominent    anion:  iments   which 

have  been  used  against  the  detrital  origin 
oi  the  Rand  gold  are  those  connected  with 
the  fine  Btate  of  division  in  which  the  gold 
occurs,    its    crystalline    character,    and    the 

ace  oi   waterwora   scales  or   fragments 

and  oi  tin: 

1 1    the   conglomerates  originated   as   BUg- 

I   in  the  earlier  portion  of  this  paper, 

e  mple  deltaic  deposits,  as  in  the 

case  "l  the  Main   Reef   Leader  or  in  modi- 

fied  form,  redistributed  by  coastal  currents, 

then    the    fineness     >t    the    gold    and    the 

absei "i  anything  oi  a  nuggety  nature  is 

only  natural  and  in  agreement  with  such 
deposits  as  thosi  i  >1  her 

marine    placers    where    th<     conditions 
not   ■  iurable  for  the  elimination 

of  th.  old  as  in  th.    R  md  deposits, 

and   instead  oi   the  crystallim    character  oi 

ii  unexpected  pi 
surelj  it  would  haA e  bei  □  a  matter  for  Bur- 
prise  had  the  original  gold  escap 
and  re-crystallization  when  we  reflect  that 
the  Rand  conglomerates  are  almost  certain- 
ly of  Pre-Cambri  it  they  have  <m- 
doubtedly  more  than  once  occupied  b  posi- 
tion mini}  thousands  oi  feet  belo\i   the  but- 

.  ainl  have  Keen  subjected  to  all  the 
vicissitudes  which  this  submergence  entails, 

(16)  ■■  Thi  f  the  Witwat«wi 

etc  .    ii  -..i..  VoL  \  II.. 

cam,  P).   140    u 

■■\..- 
i;    Ii.  ftrana  t.A.,  VoL  X.,  1907,  pp    I!  -3". 

"Further  Note*  on  the    korlfei 
Voting,     .     •  iocS. A.,  Vol  XII.,  rx».  pp.  SS    101. 


and  further  that  apart   from  such  a  sii 
change  as  that   involved  in  the  re-crystalli- 
zation  of    the    cold,    the    conglon 
common    with, the    whole    formation   ah 
in     evidences    oi     profound     and     proloi 
metamorphic  action.  Tn  connection  with 

ble  solution  of  the  minerals  originally 
present    in  the  conglomerates  and  then 
precipitation    in    new    forms    in    the    - 
bed,  and  in  close  proximity  to  their  orifj 
positions,    it    is   somewhat    remarkable 

oi    been   frequentlj    ma    i 
some    \  erv    interest  ing   obsi  I 
tain  deposits  in  the  old   Roman  bathe 
nected    with    the    thermal    springs   ot    I 
bonne-les-Bains,      recorded 
Geologie    experimental,    pp.    71-90 
thermal    waters    have    a     temperatun 
about      150c      I-'.,      and      contain     all. 
chlorides   and    sulphates.        In    carrying 
certain      operations      in      connection 
these   baths   in    1874,    then-   were   found 
bedded  in  the  mud  and  sand  below  thi 
Roman   works   and   near  the   point   of 
oi  the  ~iii  i ;  collection  of  articli  -\ 

including    rings,    pins,     statuettes,     fram  s, 
.   together  with   some  thousands  oi   sil- 
ver,  bronze   and   pewter  coins.     Four 

were  also   found.      <>ne  of  the   ll 
a  of  the  deposits,   which   coi 
rock     fragments     and     of     coars 
material,      contained      hundreds 
which  showed  all  stages  oi  solution  1  - 
thermal   waters,    in   some   cases  an   im] 
ot  the  coin  alone  remaining.     The  mat 
derived  from  the  solution  oi  the  metals 
been    re-deposited    in    the    enclosing 
matrix,    which    was    thus    for   the   most 

rious  minerals, 
which  frequently  exhibited  well  developed 
crystal    tonus.      In    a  aew 

minerals    had    bound    together    the    - 
matrix     immediately     surrounding    an    en- 
closed coin-  so  as  to  form  a  flattened  S] 
oidal    mass. 

Vmong   the   new   minerals    formed   by   the 
soluti  iron, 

a  ere   black   powdery  oxide  oi   ci  | 
well-defined    crystals    oi     red    coppi  r,     ; 
copper    and    copper-pyrites,    comparahl 
the   minerals    in    the    1 
well   defined   crystals  of  galena.        Ci 
ot    pyrite    were   also   found    deposited    upon 
fragments    oi    sandstone    and    upon    wol 
flints     associated    with    the    other    ancient 
objects. 

\      teatUle     ot        these       deposits.        W'hiell       bl 

specially  notable  in  the  p'n  sent 
is    that    although    the    circumstai 
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apparently  very  favourable  to  the  removal 
ol  the  minerals  formed  as  a  result  of  the 
Solution  of  the  coins  and  other  objects, 
these  minerals  were  largely  re-deposited  in 
the  immediate  vicinity,  and  in  some  cases 
actually  in  contact  with  the  coins  from 
which  the  minerals  in  solution  had  been 
derived.  Under  the  very  much  slower  and 
m. ire  restricted  circulation  which  might  be 
expected  to  have  occurred  in  the  conglom- 
erate beds  of  the  Rand,  the  re-deposition 
ol  minerals  in  close  proximity  to  their  place 
of  origin    might    be   much   more   reasonably 

spected.  If  such  changes  as  those  de- 
seribed  can  he  brought  about  by  such  in- 
significant agencies  in  comparatively  so 
brief  a  time,  the  re-crystallization  of  the 
Hand  gold  seems  scarcely  a  matter  for  sur- 
prise. The  association  of  the  gold  on  the 
Band  with  pyrite  is  frequently  quoted  in 
favour  of  the  theory  of  the  introduction  of 
both  these  minerals  into  the  conglomerates 
from  external  sources.  While  il  is  no  doubt 
true  that  some  of  the  pyrite  has  been  so 
introduced,  an  adequate  study  of  its  dis- 
tribution in  the  reefs,  and  especially  in 
some  of  the  quartzites  associated  with 
therm  would  probably  convince  most 
observers  that  much  of  the  pyrite  repre- 
sents a  modification  of  some  of  the  original 

ionstituents  of  the  rock.  For  frequently 
this  distribution  of  the  pyrite  in  relation  to 
bedding-planes,  current  bedding  and  other 
sedimentary  features  of  the  conglomerates, 
and  especially  of  the  associated  quartzites, 

-.  for  example,  in  the  Alain  Reef  Leader, 
the   South    Reel   and   the   "  pyritic   bands" 

associated  with  them,  and  in  particu- 
lar with  the  Main  Reef,  is  precisely  similar 
•i>  that  of  iron  oxides,  such  as  ilmenite  and 
magnetite  in  sediments  of  recent  origin. 
The  natural  inference,  as  suggested  by 
Gregory  and  others,  is  that  much  of  the 
pyrite  we  see  so  distributed  represents 
original  oxides  of  iron.  From  the  chemical 
point  of  view  there  seems  no  difficulty  in 
the  way  of  accepting  such  a  natural  inter- 
pretation. The  conversion  of  oxides  into 
Sulphides  has  been  artificially  effected  by 
several  experimenters  and  by  different 
Is.10     ( llarke  mentions  that   Doelti  i ' : 

ii  spared  pyrite  by  heating  haematite,  mag- 
netite or  siderite  with  hydrogen-sulphide 
and  water  tor  72  hours  to  80  or  90°.  If 
so  little  time  and  such  a  moderate  tem- 
perature suffices  for  the  conversion  "I'  mag- 
pa  i'  «.  Clarke.  "Data  <rf  Gee-chemistry,"  U.S.  Geo.- 
Survey,  Hull..  191,  1911,  p.  .at. 
(17)  I *.,p.  S17. 


betite  into  pyrite,  the  assumption  that  such 
a  change  has  taken  place  in  rocks  which 
are  most  probably  Pre-Cambrian  in  age  and 
which  have  certainly  for  long  periods  been 
subjected  to  the  conditions  prevailing  thou- 
sands of  feet  below  the  surface,  appeals 
quite  a  modest  one,  and  surely  demands 
Ear  less  indulgence  than  the  supposition 
that  such  pyrite  has  been  introduced  from 
outside  sources  anil  has  disposed  itself 
entirely  in  conformity  with  the  usual  mode 
of  distribution  of  such  constituents  as  the 
oxides  of  iron  in  sedimentary  rocks. 

In  this  connection,  it  may  be  recalled 
that  iron  oxides,  and  also  pyrite  itself,  are 
among  the  most  usual  and  abundant  com- 
panions of  placer  gold.  Pyrite  figures  con- 
stantly as  a  constitutent  of  placer  deposits 
in  descriptions  of  the  Nome  gravels  and  of 
the  Tertiary  gold-hearing  gravels  of  Cali- 
fornia. 

The  evidence  for  the  derivation  of  much 
of  the  pyrite  associated  with  the  Rand  gold 
from  constituents  originally  present  in  the 
conglomerates  is  very  strong.  There  can 
be  no  doubt,  however,  that  considerable 
quantities  of  pyrite  have  also  been  intro- 
duced at  some  period  subsequent  to  the  de- 
position of  the  conglomerates.  The  exist- 
ence of  two  different  generations  has  been 
emphasised  by  Young,18  and  indeed  il 
seems  very  probable  that  in  more  than  one 
phase  in  flu.:  history  of  the  conglomerates 
pyrite  was  added  to  that  derived  from  the 
original  constituents  of  the  rocks.  The 
accession  of  some  of  this  pyrite  to  the  reefs 
\\as  probably  associated  with  the  formation 
of  numerous  mineral  veins  met  with  in  the 
Witwatersrand  formation  which  are  of 
comparatively   late  origin. 

In  these  veins,  in  addition  to  the  coarse 
vein-quariz,  which  usually  forms  the  hulk 
of  the  filling,  galena,  zinc-blende,  copper- 
pyrites  and  other  minerals  usually  associat- 
ed with  vein  deposits  are  frequently  met- 
with.  Quartz-veins  occur  very  abundantly 
in  various  parts  of  the  Rand,  and  their  out- 
crops strew  the  surface  with  abundant 
quartz-debris.  In  the  earlier  days  of  the 
goldfields  these  veins  frequently  attracted 
the  attention  of  prospectors,  and  a  large 
number  of  them  were  opened  up  and  tested. 
Some  oi  the  Very  earliest  mining  on  the 
Hand  was  done  by  Struben  on  a  vein  of  this 
character  prior  fco  the  recognition  of  thi'  im- 
p<  rtance  i  if  I  he  o  >ngl rates  as  a  gold- 
bearing  formation.  The  greater  number  of 
the  veins  show  very  little  indication  of  con- 

(18)  Tran*.  Geol.  Sc,  S.A.,  Vol.  XII.,  1900,  p.  96. 
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rtaining  much  oi  interest;  the  great  majority 
appear  to  I"-  entirely  barren,  and  they  have 
long  ceased  to  attract  the  smallest  atten- 
tion from  mining  men.  It  may,  therefore, 
be  said  thai  th<  numerous  quartz-veins 
which  occur  in  the  Witwatersrand  rucks  on 

Rand  are  characterized  as  a  whole  by 
marked  povertj  in  minerals  oi  economic 
value,  including  gold  Etemarkabli  excep- 
tions, however,  arc  frequently  found  where 
such  quartz  veins  intersect  the  gold-bearing 
conglomerates,     tn  these  cases  the  veins  in 

immediate  neighbourhood  oi  the  con- 
glomerate ma\   carrj   "old  in  phenomenally 

and  some  oi  the  mosl 
markable  gold  specimens  from  the  Rand 
have  been  obtained  from  such  occurrences. 
In  one  oi  thesi  .  which  1  had  an  opportunity 
of  examining  in  detail  before  it  was  remov- 
ed in  the  course  oi  mining,  the  relationship 
..t  the  vein  to  its  surroundings,  the  second- 
ary nature  oi  the  deposit  as  a  wide,  and 
the  derivation  oi  the  gold  from  the  adjoin- 
ing conglomerati  were  exceedingly  clear. 
I  bi  occurrence  was  met  with  on  the  New 
ih.ch  Mine  a1  a  point,  where,  in  close 
proximitj  to  b  fault,  the  reef  had  been 
thrown  into  a  very  perfect  fold  about  50  It. 
in  width.  In  the  neighbourhood  of  this 
fold  the  nick  was  traversed  by  large  num- 
bers oi  small  irregular  veins  and  lenticular 
masses  oi  coarse  quartz,  which  had  filled 
the  small  fissures  which  originated  as  a  re- 


sult of  the  folding.     It  was  in  one  of  ; 
which  intersected  the  foot  of  the  Main  I 
Leader  and  the  upper  portion  of  the  under- 
lying  "  Black    Bar"    that    the   coarse    gold 
was  found.     The  relationship  of  the  quartz 

to  tic  Leader  will  lie  besl  underst I  from 

Fie.  ii.     'I'iie  gold  occurred  enclosed  in  the 

gry  wdiite  quartz  as  shown  in  the  figure. 

Some  of  these  patches  oi  coarse  cold  at! 
ed  a  diameter  of  a  third  'if  an  inch  or  n 
They   w  ere  i  m  irerj    o  infined   to  thi 
diate    neighbourhood    of    the    toot    oi     the 
Leader,    the    more   distant    portions   oi 
quartz    mass    being    barren,     as     W<  i. 
numerous      other      similar      masses      which 
occurred  in  association  with  it .  Tl  i    1 . 
in  thi>  particular  locality  showed  verj  •_•■  >*\ 
values,  which,  as  so  frequently  is  thi 
were   associated   more   particularly   with    the 
actual    foot    of    the    reef    alone    its    jut 
with  the  underlying  Black  Bar.  The  obvious 
secondary   nature  of   the  deposit    ,.t   •• 
-old.    its   deposition    within   a    tew    ind 
its   most  probable  source,   and   thi 
•  •I  even  small  quantities  ■■!   gold   Eron 
same  bodj  of  quartz  at  any  greater  dial 

ale  all  points  of  the  eieatest   interest   in 

nection  with  the  question  of  the  re-crystal- 
lization of  the   gold   iii   the   conglomei 

and    its    re-deposit  1011    alter    solution    within 
a   very  short  distance  oi   its  Original  pOB  ' 
Processes   closely    similar   to    those    which 
took  place  locally  in  the  formation  oi  I 
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small   veins,   would,    on    a   more    extended 
scale,  account  for  the  changes  necessary  to 

convert    the    original    placer    deposits    'into 
their  present  condition. 

Similar  occurrences  of  coarse  gold  asso- 
ciated with  veins  and  masses  oi  quartz  are 
known  from  many  mines.  An  example 
has  been  brought  to  my  notice  within  the 
past  few  days  from  the  Robinson  Deep. 
In  this  case  a  quartz-vein  of  a  more  con- 
tinuous character  than  those  mentioned 
from  the  New  Goch  is  found  in  one  locality, 
where  it  traverses  the  South  Reef,  to  con- 
tain an  abundance  of  very  coarse  gold  which 
in  some  eases  occupies  a  conspicuous  pro- 
portion of  the  surface  of  the  specimen.  The 
quartz  in  this  case  frequently  shows  clearly 
its  individual  crystals,  with  occasional  small 
drusy  cavities.  The  coarse  gold  occurs  be- 
tween the  quartz  crystals,  and  is  moulded 
upon  them  in  such  a  way  as  itself  to  appear 
very  coarsely  crystalline.  Galena  is  also 
present  in  considerable  quantities  with 
other  minerals  not  yet  determined.  Fol- 
lowed above  and  below  the  conglomerate 
of  the  South  Reef,  the  vein  ceases  to  carry 
gold,  which  appears  to  be  limited  to  its  in- 
tersection with  the  auriferous  conglomerate. 
It  is  the  coarse  masses  of  gold  found  in 
similar  veins,  or  in  some  cases  perhaps  re- 
covered from  mortar-boxes  after  the  pas- 
sage of  such  vein  material  through  the  mill. 
that  are  frequently  spoken  of  as  "nuggets" 
occurring  in  the  Rand  conglomerates?  De- 
scriptions of  similar  vein  deposits  and  of 
their  contained  minerals,  in  connection 
with  the  conglomerates,  without  any  clear 
indication  being  given  of  their  second- 
ary and  entirely  different  character  have 
no  doubt  led  many,  who  have  not  been  able 
personally  to  examine  the  Rand  deposits, 
to  assume  a  much  closer  connection  be- 
tween such  later  mineral  deposits  and  the 
original  contents  of  the  conglomerates  than 
really  exists,  and  as  a  consequence  to  regard 
the  occasional  association  of  the  gold  with 
typical  vein  minerals  as  evidence  against 
its  possible  placer  origin.  The  great  age  of 
the  Rand  conglomerates  and  the  unlimited 
opportunities  for  modification  and  addi- 
tions to  the  original  deposits  which  have 
certainly  been  available,  should,  however, 
never  be  lost  sight  ot  in  endeavouring  to 
arrive  at  a  conclusion  with  regard  to  their 
original  nature  and  contents,  and  the 
prominence  frequently  given  to  such  wide- 
ly separated  and  comparatively  rare  occur- 
rences as  those  just  described  must  not  be 
allowed    to    obscure    the    evidence    afforded 


by  the  main  mass  of  the  conglomerates  over 
practically  the  whole  of  the  field.  In  this 
connection  it  is  noteworthy  that  Young, 
who  has  made  the  most  extended  studies 
of  the  penological  and  mineralogical  char- 
acters of  the  conglomerates,  although 
strongly  inclined  to  regard  the  gold  as  of 
outside  origin,  was  evidently  impressed  by 
the  fact  that  its  distribution  is  frequently 
similar  to  that  in  placer  deposits.  This, 
however,  he  attributes  to  the  distribution 
of  the  gold  and  pyrite  having  been  influ- 
enced by  that  of  some  heavy  mineral  of 
placer  origin  already  present  in  the  con- 
glomerate.19 

Especially  interesting  in  connection  with 
the  possible  modifications  of  an  ancient 
placer  deposit,  including  the  re-crystalliza- 
tion of  the  gold  and  its  association  with 
pyrite,  are  the  auriferous  conglomerates  of 
the  Black  Hills  of  Dakota  first  described 
by  W.  B.  Devereux,-'0  and  afterwards  ex- 
amined and  mapped  by  members  of  the 
United  States  Geological  Survey,  including 
S.  F.  Emmons  and  J.  D.  Irving.-1  We 
have  thus  the  advantage  of  independent 
observations  by  a  practical  mining  engineer 
and  by  experienced  geologists  specially  con- 
nected with  the  examination  of  ore  de- 
posits, and  the  agreement  shown  on  all 
essential  points  makes  the  data  obtained 
from  the  study  of  the  Black  Hill  deposits 
extremely  valuable  for  purposes  of  compari- 
son with  the  auriferous  conglomerates  of 
the  Witwatersrand,  with  which  they  have 
many  points  in  common.  The  description  of 
the  Black  Hill  conglomerates  should  be  read 
by  all  interested  in  the  question  of  the  Rand 
gold.  It  may  here  be  stated  that  these 
deposits  form  part  of  a  series  of  sedi- 
mentary rocks,  which,  on  account  of  their 
contained  marine  fossils,  can  be  definitely 
referred  to  the  Potsdam  formation,  which 
is  of  Cambrian  age.  The  basal  beds  of  the 
series  are  usually  conglomerates  which 
attain  in  places  a  thickness  of  about  100  ft., 
and  which  rest  unconformably  upon  an 
ancient  floor  of  schists  (Algonkian).  The 
schists  are  traversed  by  the  famous  Home- 
stake  vein,  the  source  of  the  gold  in  the 
conglomerates.  It  should  be  noted,  there- 
fore, that  the  gold-bearing  deposits  are  thus 
basal  conglomerates,  and  in  this  respect 
differ  from  the  principal  gold-bearing  con- 
glomerates of  the  Rand,  including  those  of 


(19)  Traiu.  Geol.  Soc.  S.A.,  Vol.  XII..  1909,  p.  98. 

(20)  "The  Occurrence  of  Gold  in  the  Potsdam  Formation, 
Black  Hill,  Dakota."  Tram.  .4/«.  Inst.  Min.  Kng.,  Vol.  X.,  1S.Y2, 
pp.  4H.-.-47.1. 

(211  "Economic  Resources  of  the  Northern  Black  Hills," 
U.S.  Geol.  Survey     Prof.  Paper,  No.  20,  1904, 
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i;-in  Reel  Group  which  were  deposited 

part     ni     a     continuous     conformable 

sequi  i  thickness,  and  were  com- 

ial,  including  the  gold,  which 

had  travelled   far  from    its  source.      In   the 

11:11-    cong] rate,    on    the    other 

hand,  the  gold  was  derived  from  a  closely 
adjacenl  quartz-vein.  It-  coarsi  r  character 
and  tin-  occurrence  of  small  nuggets,  ol 
which  the  largest  recorded  attained  a 
weight  of  ■'!  dwt.,  are  thus  accounted  for. 
Black  Hills  conglomerate  is  cemented 
together  by  material  which  in  the  gold- 
ring  portions  is  largely  pyrite  or  iron- 
oxide,  while  the  oon-gi 
tic. ii-  are  cemented  by  a  quartzitic  matrix. 
Irving  and  Deverem  agrei  that  besides 
gold   «  hicb   still  i  detrital  charac- 

ter, there  is  a  portion  which  has  been  dis- 
-. ih •  'I   and   re-di  ind   tins   is   f< iund 

in  a    finelj    divided  condition.     The 
obtained  from  the  Black  Hills  conglomerate 
est  ing,  and  are  ol   the  same 
Eound   in  manj   cases  in  the  Rand 
while    thi  rich 

immediately    I. .low    large    pebbles,    re- 
calls manj   Bimilar  occurrences  mei   \\  i  1 1 1  in 
the   Main    Reel    Leader.      From   the  above- 
i    descriptions   ol    the    Black     Hill 
li  imerates,    ci  rtain    pi  lint  -   i  >1    great    in- 
•    bearing  on   the    R   ad   depi  isits  come 
out  very  clearlj .  e.g.  1 1 '  by  far  the  i  n 
portion   of   the   gold    is   undoubtedly  "l   de- 
trital  origii        _■  been   extensive 
solution  and  r<   precipi  the  detrital 
gold,                                       I  Iways 
met  with  in  a  finelj  dn  id<  d  The 
litj    "i   the   solution   and   re-preci- 
pitat 

and   its  finely  divided  condition,  have  been 
La     among  th 
the  placer  the< 

t he  <>iil\  occurrences  known 
which  are  of  similai 

ditioi  mspicuouslj     displayed    and 

in.  st    cleai  ooti  ■ 

worthy  feature  ■  i  I  he   Blacl    11.11-  conglom- 
erate is  that   t he  l"M  is  e\ eryn  here  cl 
I   with  pyrite,  or  with   iron-oj 
derived    from    pyrite,    and    that    where    the 
Isi >  |.\ rite  or  its 
dern  it  tremelj    plentiful.     On   the 

Rand    n  here   o    similar  assi 
quantities  <>f   pyrite   with    rich    gold    is    fre- 
quently observable,  the 
constantly  drawn  that   the  pyrite  was  inti- 
mately   connected   with   t he   int roduct  ii  i 
Hold   into  the  conglomerate       tn 
Hills   example,    the    di 


!_'nlil  is  so  clear  that   uone  oi  tin 
who    have    studied    it     suggests    that     the 
pyrite    lias   anything   to  do   with   tin-   intro- 
duction "t  the  greater  portion  ol  the  gold." 
1 1,  ace  the   tendency    to  attribute  to  p 
an    important    part    in    tin-    introduction 

into  tli.-  Inm. I  conglomerates,  because 
frequentlj  found  in  large  quantitii 
tin-  richer  areas  is  not  supported  by  tin' 
\.r\  definite  tacts  supplied  by  the  Black 
Hill.-  occurrence,  where  such  a  relationship 
is  obviouslj    absent. 

i  •  •  i  eux  and  Irving  regard  the 
abundant  iron  minerals  ol  the  Black  Hills 
conglon    rati       5    hai  introduced 

after  the  deposition  ol  the  rock.  In  r< 
.nee  both  t..  these  deposits  ami  to  those 
ol  the  Kan. I.  the  question  naturally  ai 
a-  to  why  the  close  association  of  the  richer 
gold  with  abundant  ferruginous  mat. rial 
should  not  l.e  largelj  due  to  in.  same  sedi- 
mentary causes  a-  bring  about  a  similar 
association  in  so  many  well-known  placer 
.le|)o>its,  without,  however,  aeoessarirj  ex- 
cluding a  subsequent  introduction  ol  addi- 
tional pyritic  material,  which  has  certainly 
taken  place,  not  only  in  connection  witlj 
til.-.  Is,    l.ut   also   iii   very 

manj    ..tie  r   sedimentary    rocks,    when 
presence  ha-  attracted  less  attention. 

S  •  mmary. —  It    remain-    to  siiiuniari/. 

main    points    dealt    with    iii    the    preceding 

pages,  and  to  consider  hrieth  the  ways  in 
which  the  deductions  which  have  been  made 

.i tic  quest  ions  connected  with 
t  he  . ■■  agli  in.  rate,  pai  ticularly  in  the 
Eastern  Rand,  a  district  which  in  the  near 
tut  ure.  and  fi  r  ci  'in'  .  ap] 

destined  to  attract  a  \,r\  large  share  of  the 
attention  of  mining  men  as  I, cine  the  most 
impoi  i.'.n;     gi  'lilti.ii!     at     |  titing 

■ 

to  be  w.  irt  hv 

pecial  attent  i<  u  fri  m  those  interested  in 
t he  qu  I  be  .  rigin  ol  t he  Rand  Li'  Id, 

he  future  ol  the  6 

I.)  Gold  occurc  much  more  w  idelj  in  the 
Witwatersi  n    is   frequentlj 

as-iii!  ■  .  being  found  in  prac- 

tically  all  the    well-m 
which  are  distributed  throughout  the  system 
a-  shown  in  figure  1 . 

2  :  W  her.  as  certain  i  t  the  conglomerates, 

like   those   of  thi     I  Isburg  <  rroup,    conform 

or  less  to  the  generally-held  idea  that 

the    pebble-beds    were   originally    laid   down 

m..M  bill   in- 

luinll.' 
ol  proof. 
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as  ordinary  marine  shore-deposits,  there  are 
other  types  including  the  most  conspicuous 
g  ild-bearing  beds  such  as  the  Main  Reef 
Leader  and  South  Reef,  which  are  of  a  very 
different  character,  and  which  are  similar 
to  certain  persistent  conglomerates  iu  the 
Lower  Witwatersrand  System,  e.g.,  the 
(l>  vernment  Reef.  The  characteristic  fea- 
tures of  these  special  types  are  their  astonish- 
ing persistence  as  individual  beds  over  very 
large  areas,  and  ill  some  cases  the  way  iu 
which  they  abruptly  succeed  a  considerable 
series  of  tine-grained  sediment-. 

(3.)  Such  characteristic  features  appear  to 
he  due  t"  these  particular  pebble-beds  having 
been  laid  down  under  conditions  similar  t<> 
those  obtaining  in  an  extensive  deltaic  area 
either  upon  its  outer  fringe  or  within  the 
delta  itself,  and  as  a  result  of  episodes  of 
exceptional  activity  in  sedimentation  such  as 
are  known  to  have  i  iccurred  in  existing  deltas. 

i4.i  Tlie  character  of  the  whole  succession 
of  strata  of  the  Lower  Witwatersrand  System 
whose  deposition  preceded  that  of  the  Main 
Reef  Group  is  consistent  with  the  explanation 
here  suggested,  there  being  evidence  that  the 
shore-line  of  the  land  surface  from  which  the 
sediments  were  derived  was  at  first  at  some 
considerable  distance  from  the  presenl 
locality  of  the  Rand,  but  occupied  succes- 
sively nearer  positions  until,  at  the  time  of 
the  deposition  of  the  Elsburg  beds,  it  was 
in  close  proximity  to  it. 

~<-i  The  two  most  important  gold-bearing 
conglomerate  beds  of  the  Rand — the  Main 
Reef  Leader  and  the  South  Reef — are 
<  hiractetized  b<  the  comr  irative  uniformiti 
of  the  material  of  which  they  are  composed, 
and  by  the  continuity  of  the  whole  deposit. 
These  characters  are  such  as  would  result 
from  the  rapid  re-distribution  ol  large  quanti- 
ties of  gravelly  material  already  graded  and 
accumulated  in  the  lower  portions  of  a  great 
continental  river  and  in  the  upper  portions 
of  its  delta.  Tlie  pre-eminence  of  the  Main 
Reef  Group  from  a  mining  point  of  view  is 
not  exclusively  due  loan  outstanding  content 
of  gold  a-  compared,  sav,  with  the  Bird  or 
Khnberle\  Reefs,  but  to  a  large  extent  is  a 
result  of  the  degree  of  concentration  of  the 
gold  within  such  beds  as  the  Main  Reef 
Leader.  Had  the  Leader,  after  its  deposi- 
tion, been  subjected  to  the  action  of  waves 
and  coastal  currents  the  result  would  have 
been  a  deposit  more  like  tin  Main  Reef  or 
like  portions  of  the  Kimberlev  and  Bird  Series 
in  which  the  distribution  of  the  gold  is  very 
Bimilar  to  thai  found  in  mam  recent  marine 
placers.     The  concentration     t   the   gold  in 


such  beds  a-  the  Mam  licet  Leader  and  South 
Reef  is  closely  connected  with  their  sedimen- 
tary features,  and  is  such  as  might  be 
expected  to  result  from  the  conditions  of 
deposition,  and  there  is  a  similar  correspon- 
dence in  other  groups  and  in  their  individual 
pebble-bands,  between  the  distribute  a  •  t 
gold  and  sedimentary  features. 

(6.)  The  conditions  found  in  th.  Fai  East- 
ern Rand,  including  the  presence  of  only  one 
principal  reef  and  the  possibility  of  toll. > wing 
it  in  many  different  directions  afford  much 
better  opportunities  for  the  investigation  of 
the  problem  of  the  origin  of  the  gold  than 
the  more  complicated  conditions  of  the 
Central  Rand.  In  the  former  area  the  close 
connection  between  the  occurreno  I  j  Id 
and  of  conglomerate,  and  between  the  richer- 
deposits  and  certain  types  of  conglomerate, 
even  when  these  occur  in  isolated  patches 
entirely  separated  from  the  main  body,  is  so 
universal  and  striking  as  to  render  it  exceed- 
ingly difficult  to  conceive  how  such  associa- 
tions could  be  due  to  any  other  circumstance 
than  a  commi id  cause.  The  continuity  shown 
by  the  Main  Reef  Leader  in  the  Far  East- 
ern Rand  and  the  occurrence  of  considerable 
quantities  of  gold  in  that  particular  bed  over 
an  area  of  hundreds  of  square  miles  which, 
in  this  wide  extent  of  horizontal  or  but 
slightly  inclined  beds,  is  more  than  ever  diffi- 
cult to  explain  on  the  infiltration  theory, 
receives  a  natural  and  adequate  explanation 
when  considered  in  connection  with  the 
stratigraphical  features  of  the  area  and  the 
probable  mode  of  origin  of  the  conglomerate 

bed. 

'T.i  Difficulties  in  the  way  of  accepting  a 
placer  origin  for  the  gold  have  arisen  from 
confining  attention  largely  to  a  few  particu- 
lar reefs  which  are  exceptional  in  character 
as  empared  with  a  much  larger  number  of 
associated  conglomerates,  and  from  making 
comparisons  between  these  and  stream- 
placers  or  ordinary  shore-deposits  with  which 
they  have  as  little  in  common  in  sedimentary 
features  as  in  regard  to  their  gold  contents. 
When  a  comparison  is  made  between  the 
more  ordinary  members  of  the  Rand  con- 
glomerates and  such  deposits  as  those  ol 
Nome,  a  very  great  similarity  is  apparenl 
and  the  exceptional  characters  of  such  auri- 
ferous beds  as  the  Main  Reef  Leader  are  not 
surprising  now  that  fuller  data  concerning 
its  stratigaphical  relationships  and  the  con- 
ditions leading  up  to  its  deposition  are 
available. 

8.  i  The  s.  lution  and  re-precipitation  of  the 
gold  which  among  those  who  regard   it    as  of 
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detrital  origin  is  generally  acci  pted  as  a  step 
in  t  bi  evi  'lut  i  E  the  c  mgl  im(  i  al  i 
now  find  them  has  been  shown  to  have  simi- 
larly happened  in  the  Black  Hills  occurrence, 
the  only  known  auriferous  con- 
glomerates of  an  age  comparable  to  thai  of 
the  Rand  deposits.  In  this  case,  as  well 
as  in  the  secondary  quartz-veins  of  the  New 
Gocb  Mine,  and  also  in  tin-  example  given 
Er  in    Bourboi les-Bains,  a    very    notable 

is  the  re-deposit  ii  m  i  i  the  gold  and 
ther  minerals  in  t  he  immediate  aeighbi  mi 
M    which   they    had  been 
originally  deposited. 

It  may  further  be  noted  that  the  features 

ed  by   the  Rand  conglomerates  with 

regard  to  the  distribution  of  the  gold  are  no 

ceptional  than  are  the  sedimentary 
features  of  the  conglomerates  themselves 
when  compared  with  other  known  occur- 
rences,  and  further,  thai  whereas  the 
evidence  in  favour  of  the  gold  being  an 
original  constituent  of  the  conglomerates  is 
direct  and  becomes  more  and  mure  complete 
with  the  fuller  investigation  ol  the  sedimen- 
tary characters  of  the  formation,  the  argu- 

tctraneous  origin   are  highly 

speculative  and  are  frequently  of  such  a 
nature  thai  though  apparently  satisfactory 
when  a] 'plied  to  one  portion  of  the  field,  they 
■  -1  inadequate  to  explain  the 
conditions  mel  with  elsewhere.  The  theo- 
retical and  highly  speculative  nature  oi  much 
nl  the  evidence  adduced  in  favour  of  the  in- 

i    hypothesis    will    be  noticeable  to 

the   fullest    and   mi  ISl    recent 

ii  of  it  by  Horwood,  and  the  facl 
thai  it  is  thought  necessary  to  bring  in  so 
man\  subsidiary  lines  of  argument  indicates 
nee  of  such  direct  e\  idence  as  would 
be  considered  in  itself  of  a  sufficiently  con- 
\  incing  chat 

I       question  ol  the  nature  of  the 

■_■■  ild  « ith  the  Hand  congl  imcrates  is, 
of  course,  of  the  very  greatest  importance. 
both  from  the  poinl  of  view  of  the  student 

bhose    inter 
economic    and    practical     mining 
Whether    tin  ites    al.    to  be  re- 

garded as  "  "  ■  >r  as  "  lodes 

has  much  to  do  ii'.t  only  with  the  future 
possibilities  of  the  Hand  bul  also  with  thai 

■  f  c<  ingl  ■Hi.  i  ite  oci  un  •  > n  i  ither  locali- 
ties within  this  country  and  in  .'ther  parts  of 
the  world. 

I     my  mind,  after  an  extensive  study  of 
n,  the  evidence  in  favour 

■  t  the  former  view   is  convincing,  and  is  in- 

:  inuallv    with    tin     extl  I 


our  opportunities  for  the  collection  ..f  infor- 
mation. The  even  balance  in  the  weight  <>f 
evidence  iii  favour  of  opposing  theories  which 
obtained  a  few  years  ago  has  been  materially 
disturbed  by  the  data  now  available  from  tin- 
Far  Kast  Rand,  and  from  a  more  extended 
study  of  the  whole  Witwatersrand  System, 
and  it  seems  likely  that  we  must  be  pre- 
pared to  admit  a  new  and  interesting 
variety  into  the  family  of  known  typ 
plac.-r  deposits. 

[f  the  Rand  conglomerates  are  really  placer 
deposits  then    the  question    aa    In    whether 
mineral  lodes  decrease  in  value  in  depth  has 
no  application    In  them,  since   they   i, 
to  <in  entirely  different  class  of  ocrurnnii ». 

The      character      and      value      Of       the 

glomerates  "ill  be  related  ti  sedimentary 
causes,  and  though  they  ma\  be  subject  to 
the  usual  variations  of  sedimentary  depi 
they  are  not  likely  to  exhibit  the  pronounced 
vagaries  common  in  mineral  veins,  and  more 
over,  as  unr  knowledge  of  the  district  in- 
creases, we  shall  be  able  to  predict  with  a 
le~s  degree  of  uncertainty  future  possibilities. 

d  question  of  the  p 
impoverishment  of  the  Hand  ores  in  depth 
is  one  In  set  with  many  difficulties.  It  is 
almosl  impossible  to  give  due  weight  to  all 
the  considerations  which  enter  into  thai 
problem,  or  even  to  obtain  the  data  regarding 
i  hi  eat  liei  opei  al  ii  ms  in  this  _-.  Idfield,  which 
-sin    for  a  solution.      In   particular. 

it  will  never  I"-  possible  to  correctly  estimate 
tin-  extenl  to  which  highly/  selective  mining 
-.■.as  practised  in  the  "early  days"  or  to 
calculate  the  influence  on  subsequenl  results 
winch  is  undoubtedly  felt  even  to-day.  That 
the  question  of  impoverishment  with  depth 
iiined  so  long  in  doubt  Bhows,  how- 
ever, that  the  evidence  in  either  direction 
is  not  i if  a  very  decisive  character.  Whatever 
the  final  results  may  he,  it  will  probably  I""" 
fully  recognised  at  Borne  later  time  that 
such   diminution   in   value  as   very  possiby 

OCCUTS       is       not       at       all       a        fund 

depth    ils      BUch    hut    one   of   direction    and    "f 

distance  relatively  t"  a  certain  source  and 
ii  pends  1 1 1 "  'ii  circumstances  a  tnnected  w  it  b 
the   tlow   not    of  subterranean   mineralising 

S"lut  inns,  hut  ..f  surface  streams. 

In  connection  with  this  matter,  Rickard 
r.fers  with  ridicule  t"  the  expectation 
.  I    Rand  that    profitable  banked 

lend    to    18,000    fe,  '        II    the    dip.        It 

is  only  fair  t"  assume  that  this  attitude  was 
idopted  without  knowledge  "t  the  weight] 
information  we  possess  with  regard  to  such 
a  chain  of  mines  as  the  Van  Ryn,  Kleinfon- 
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tein,  Van  Ryu  Deep,  Brakpan,  and  S|ninp;s. 
Here  we  have  already  the  essentials  of  the 
expectations  referred  to  more  than  realised. 

Further,  from  a  geological  point  of  view, 
the  Xil;i -1  has  practically  the  same  claim  as 
Modderfonein  or  Kleinfontein  to  be  regarded 
as  the  outcrop  of  the  Springs  reef,  and  with 
very  slight  changes  in  the  geological  history 
of  the  district,  the  Nigel  might  verj  easily 
have  been  the  only  outcrop  of  the  whole  of 
the  reef  mined  on  the  Far  Fast  Band.  This 
is  an  aspect  of  the  matter  which  is  frequently 
overlooked  and  one  which  suggests  a  number 
■  if  very  interesting  speculations  well  worth 
consideration  by  those  interested  in  the 
question  under  discussion. 

In  connecting  the  possible  extension  of 
gold-bearing  conglomerates  below  the  Wit- 
watersrand  basin  wtih  the  destruction  of 
auriferous  quartz-veins  in  the  same  area-*, 
Gregory,  appears  to  attribute  to  con- 
_-l  in.  rates  like  the  Main  Eeef  Leader  and 
South  Eeef,  relationships  similar  to  those 
of  a  basal  conglomerate.  Such  considera- 
tions might  apply  to  a  deposit  at  or  near  the 
base  of  the  system  like  that  sometimes  pre- 
sent below  the  Orange  Grove  Quartzites. 
(See  Fig.  1.)  When,  however,  it  is  remem- 
bered that  many  thousands  of  feet  of  con- 
formable beds  separate  the  Main  Eeef  Group 
from  the  older  rocks  at  the  base  of  the  Wit- 
watersrand  System  it  will  be  seen  that  the 
character  and  distribution  of  the  quartz  veins 
in  these  rocks  anywhere  below  the  present 
basin  of  the  Band  can  have  little  to  do  with 
the  contents  of  the  conglomerates  at  the 
Main  Eeef  horizon. 

In  a  field  like  the  Band,  where  there  exist 
enormous  quantities  of  auriferous  material, 
payability  or  unpayability  depends 
upon  -light  reductions  in  the  cost  of  mining 
pr  <t  treatment,  the  question  of  the  extent 
tn  which  natural  causes  contribute  to  the 
cheapness  of  working  is  a  very  interesting 
one.  In  this  connection,  the  degree  to  which 
the  L'old  distributed  through  certain  beds  has 
been  concentrated  either  laterally  or  ver- 
tically, is  noteworthy.  In  the  Central  Hand 
'I.  comparative  degree  of  separation  or 
approximation  of  the  different  reefs  is  often 
B  very  important  factor,  as,  for  example, 
where  two  thin  leaders  are  near  enough 
together  to  be  mined  in  the  same  stope,  or 
where  a  thin  but  comparatively  rich  reef, 
as  the  Main  Eeef  Leader  may  be  in  places, 
which  cannot  itself  be  profitably  mined,  lies 

(S3)  "The  Persistence  ol  Ore  in  Depth."  /;»'(.  122,  I  MM  , 
Xo\..  1914,  p.  10. 

(-'«)  J.  W.  Gregory,     loc  eit.,  p.  38. 


sufficiently  close  to  such  thicker  but  poorer 
bodies  as  the  Main  Beef  or  the  Bastard 
usually  are,  to  enable  the  combination  to 
be  advantageously  dealt  with.  In  the  far 
Eastern  Hand,  where  usuallx  a  single  reef  has 
alone  to  be  considered,  the  question  of  the 
lateral  distribution  of  the  gold  becomes 
of  greater  importance,  and  it  is  a  fortunate 
feature,  throughout  the  greater  portion  of 
the  area  with  which  we  are  acquainted,   licit 

the  conglomerate  of  the  principal  reef 
shows  a  marked  tendency  to  concentration 
laterally  into  well-defined  patches  as  de- 
scribed above.  The  corresponding  concen- 
tration of  the  gold  distributed  over  any  par- 
ticular area,  which  has  so  far  been  found  fo- 
lic usual,  will  considerably  simplify  the  work 
of  the  miner  in  the  Far  East  Rand.  Another 
fortunate  circumstance,  probably  only  fully 
appreciated  by  those  directly  concerned  in 
actual  mining,  is  the  presence  of  the  slate 
footwall.  Exploratory  work  directed  to  find- 
ing reefs,  temporarily  or  permanently  lost 
by  faulting  or  other  causes,  has  probably 
formed  a  much  bigger  item  in  the  cost  oi 
mining  in  the  Central  Band  than  is  generally 
recognised,  and  might  form  an  interesting, 
if  not  exhilarating,  subject  of  research  in 
statistics.  In  the  Far  East  Band,  with  a  flat 
dip  and  a  single  reef,  absent  altogether  in 
places,  such  exploratory  work  might  have 
been  a  still  more  formidable  item  were  it  not 
for  the  unusually  good  "  marker  "  afforded  by 
the  slate  footwall  in  that  area — another 
advantage  of  the  close  relationship  every- 
where existing  between  the  distribution  of 
gold  and  sedimentary  features  in  the  Far 
East  Band.  In  the  ealier  stages  of  explo- 
ration and  development  on  the  West  Rand! 
the  scanty  and  hurried  attention  bestowed 
on  geological  considerations  resulted  in  use- 
less expenditure,  the  extent  of  which  has' 
probably  never  been  even  remotely  realized. 
The  East  may  possibly  be  more  fortunate. 
Of  an  abundance  of  points  in  connection 
with  the  Rand  conglomerates,  which  are  of 
the  greatest  interest  both  from  a  purely 
scientific  and  from  a  practical  mining  poinl 
of  view,  no  mention  has  been  made  in  the 
present  paper,  which  has  nevertheless 
extended  beyond  the  length  originally  in- 
tended. In  connection  with  some  of  these 
points,  a  large  amount  of  information  has 
already  been  collected,  others  remain  for 
investigation.  As  stated  at  the  outset,  no 
attempt  has  been  made  to  deal  with  the  for- 
midable body  of  literature  which  has  already 
accumulated  around  the  subject  of  the  Band 
conglomerates.      The   necessity   for  limiting 
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consideration  to  the  line  of  investigation 
whicb  Iims  fallen  more  especially  within 

ol   recent    survej    work  also  prevents 

adequate  to      the      extensive 

which  have  been  carried  out   bj 

us  v,  i  iters  in  connection  with  aspects 

oi  the  conglomerates  nol  specially  dis< 

in  the  present  paper. 

Tha  President:  In  proposing  a  verj 
heartj  vote  of  thanks  to  I  >r.  Mellor  for  his 
ed  .  \  aluable  paper,  1  wish  to  a  ni- 
gral ulati  the  S  icietj  -  n  lia^  ing  secured  I  he 
reading  of  this  paper  before  it  The  paper 
[ng  read  b<  re  and  also  before  the  Insti- 
tution oi  Mining  and  Metallurgy,  than] 

have  with  that 
Institution. 

1  also  take  the  opportunity  ol  welcoming 
the  members  of  the  Geological  Societj  here 

ight,   and  hope  they  will  contribut 
1  he  discussion  on  this  paper. 

N..  doubt    Dr.  Mellor  has  had  exceptional 
opportunit  ii  ■  stigating    the    sul 

but,  at  the  same  time,  I  think  there  is  not 
the  slightest  doubt  that  he  has  brought  very 

conspici s  abilitj    to  bear  on  the  sul 

( )nce  up  ire,  1  ha\  e  much  pleasut  e  in  pr  ipi  s- 
ing  a  verj  hearty  vote  of  thanks  f>  Dr. 
MeHoi 

Prof.  G.  H.  Stanley  (Past-President) : 
I  am  sure  it  is  a  verj  long  time  indeed  since 
the  Societj  has  had  a  paper  of  such  value; 
one  which  will  certainly  become  a  classic. 
]  iniisi  gay,  speaking  merely,  as  an  amateur 
gist,  that  I  have  always  been  unable  to 
|.t  the  infiltration  theory.  Their  seemed 

to  I"-  bo  nian\   points  about  tl scurrence 

of  the  L'"ld  that  could  nol  !»•  satisfactorily 
explained  in  that  manner.  That  theory 
seems  to  be  supported  rather  bj   examiua- 

t  ii  .11-  1 .1   mien  iSCi  ipic  slide-  than  h 

tion  ol  the  geologist's  field  as  a  whole.  Dr. 
Mi  ll>  .i  has  iim'I  iub(  edl\  I  tickled  t  he  pn  ibli  w 
in  the  right  way,  and  I  think  his  conclusions 
are  sound  I  he;  mai  be  i  ballenged .  but  1 
do  not  think  thej   will  be  successfullj  chal- 

I    have    much    pleasure    in    seconding   the 

Mr.   E.  M    WwUm( Member  of  Council): 

■  ■  much  pleasure  in  suppi  irl  ing  the  vote 

nf  thanks  to   Dr     Mellor  for  his  lucid  and 

(•■  imprehensn  e  paper.       Lai I  Ii 

ha  i  e  x,  imething  ■  nn  this  sul 

I  rose  to-night  to  show  the  membi  rs  a  large 
pebble  fn  im  the  i  ixidizi  d  st<  pes  i  f  the 
Wemmer  mine,  which  shows  gold  in  the 
quartz  of  the  pebble  itself.     This  was 

i  ii]  obtained  b>  a  ii  iend  i  f  mine  fr  m  the 


mine  long  ago.  It  has  been  urged  against  the 
placer  theory  that  such  gold-bearing  reef 
quartz  pebbles  d  or.       It   "ill  be 

noted  that  the  gold  is  not  leaf  or  paint 
and  is  evidently  i  iriginal. 

Mr.  D.  Wilkinson    Membe\  I 

subject  which  Dr.  Mellor  has  i. 
to  in  In-  paper.     As  you  are  all  aware,  ihe 
Main     Reel     Series    from     Randiontein     to 
Springs  is  intersected  by  a  n  din- 

ary  reticulation  of  dikes,  and.  so  far    is   I 
know,   there   is  not    a   mine   in   which  dikes 
have  oot  been  intersected.     Then 
a  great  deal  .it  discuss 
from    which    these  dikes    were  injected  into 

the  strata     The  influent t  these  dike-  and 

their  apparent   influence  upon  the  value  of 
the  reel-  near  the  intersection  is  often  qi 
a-   evidence    in    support    of   the    inrilti 
theorj . 

1  >r.    Mellor  has  had   thi 
nity  of  : 1 1 1 \   man  on  the-,    fields 
and  studying  these  (likes  in  detail.     I   am 
curious  ti  i  know  n  hether  b<  inion 

that    the  strata  of  the    Lower  Wit  w  atel-raiid 

Series   have   been    intersected   to  the    - 

extent    by   dikes   as   the   .Mam  l; 

1  am  well  aware  that  ii  is  not  an  easj  n 

to  always  trace  the  occurrenci   ol  a  diki   on 

surface,  and,  hence,   1   am  onlj   as 
Dr.   Mellor  for  Ins  general   impressions     n 
this  subject. 

Dr.  E.  T.  Mellor:  Firs!  of  all,  T  would 
like  to  thank  the  meeting  for  the  way  in 
which    my    paper    has  I 

also  wish   to  do  myself  and  m\ 
little  service,  in  that,  while  I  have  bo  many 
mining    men    before    me,  I  would  ask 
when  you  meet  \\  ith  occurrences  which 
consider   are   extraordinary     or    interesting, 
you  will  he  kind  enough  to  draw  my  atten- 
tion t<>  ; 

I  have  \  isited,  of  course,  a  greal  man  of 
thi  mines,  but  yi  'ii  km  w  «  hat  a  ti   i 

i  is  to  examine  even  a  verj  -mall 
port  ion  of  the  existing  workings. 

I    have  been   fortunate  in  having  always 
the   extremely    willing   and    generous    help 
of  the  mine  officials  in  directing  my   nl 
tion  to  what    thej     considered    interesting, 
and  also  in  going  to  considerable  trouble  to 
enable  me  to  get .  « ith  the  hast  expendi 
ol  time  and  energy,  at  those  port  i< 
mine  which  I  suggested  would  be  most 

.  me  ;  and.    w  ithout     that     very 
I  co-operation  I  should  not  have 
r  w  ith  the  task-  in  han 

can-e,    as    you    all    realise,     it     is    a     vei 

undertaking  for  a  single  observer. 


E.    T.    Mellor.—The    Conglomerates  of  thi     Witwatersrand 


With  regard  to  Mr.  D.  Wilkinson's  ques- 
tion, I  have  in  a  portion  of  my  paper,  which 
time  did  not  allow  of  my  reading  to-night, 
dealt,  though  not  at  verj  great  length,  with 
the  question  of  dikes,  and  you  will  notice 
that  one  of  the  diagrams  before  you  has 
ii  reference  to  that  subject. 

In  answer  to  the  first  portion  of  Air. 
Wilkinson's  question,  I  will  only  say  briefly 
that  although  there  arc  undoubtedly  many 
instances  in  which  local  concentration  and 
segregation  of  gold  has  taken  place  owing  to 
the  agency  of  dikes  —  some  of  the  most 
striking  occurrences  of  coarse  gold  being 
pi  ibably  connected  with  such  a  cause  —  I 
have  not  yet  met  any  clear  case  of  dikes 
having  influenced  the  main  distribution  of 
gold. 

With  regard  to  the  second  portion  of  Mr. 
Wilkinson's  question,  as  to  whether  many 
dikes  occur  in  the  Lower  Witwatersrand 
-■  stem,  it  must  be  remembered  that  al- 
tl  ugh  shown  to  be  so  numerous  in  mine 
workings  in  the  upper  part  of  the  system, 


i  YAXIDE   CONSUMPTION   ON   THE 
WITWATERSRAND. 


By  H.  A.  White  (Vice-President). 


THE    PREVENTION    OF    HYDROLYSIS 
IN  CYANIDE  SOLUTIONS. 
By  H.   M.  Leslie   (Member). 


(Printed  in  Journal,  September,  1915  ) 


DISCUSSION". 

Mr.  Thos.  B.  Stevens  (Corresponding 
Mi  mber  of  Council):  At  the  present  time 
any  paper  which  deals  with  the  economy  of 
imported  stores  is  of  great  importance  to  all 
metallurgists  working  within  the  British 
Empire,  and  it  may  be  helpful  to  compare 
the  figures  for  cyanide  consumption  on  the 
;iven  by  Mr.  H.  A.  White,  with  those 
obtained  under  somewhat  similar  conditions, 
but  with  a  different  method  of  treatment  in 
a  Western  Australian  plant. 

In  the  plant  referred  to  the  ore  treated  is 
Bimilar  to  Rand  ore,  in  that  it  contains  -'•"> 
of  pyrite,  and  no  other  minerals  which  are 
usually  regarded  as  causing  losses  of  cyanide, 
the  assa\  value  is  slightly  higher.  The 
method  of  treatment  is  by  grinding  in 
cyanide  s<  lution  to  pass  a  150-mesh  screen, 
agitation  by  means  of  air  in  0'04  KCN 
solution  £  ir  eight  hours,  and  separation  of  the 


they   are   comparatively   rareh.    met    with   at 
the    surface    as    they    usuall\     weather   much 

more  readilj  than  the  quartzites  which  they 
traverse.  The\  are  even  less  likely  to  be 
seen  at  the  surface  in  the  Lower  Witwaters- 
rand System,  as  their  weathered  outcrops 
would  be  very  inconspicuous  among  the 
ferruginous  slaty  rocks  which  form  a  large 
part  of  the  section.  In  underground  work- 
ings they  would  probably  be  equally  numer- 
ous if  not  more  so  than  in  the  Upper  Wit- 
watersrand System.  In  the  case  of  a  few 
very  large  dikes  which  intersect  both  the 
upper  and  lower  portions  of  the  system  no- 
connection  with  the  occurrence  of  gold  can 
be  made  out. 

The  President:  I  have  brought  the  four 
diamonds  found  on  the  Simmer  Deep  to 
show  Dr.  Mellor,  and,  perhaps,  the  other 
members  of  the  Geological  Society  would 
like  to  examine  them. 

I  will  not  ask  any  further  discussion  on 
this  paper  to-night,  as  we  have  other 
items  to  get  through,  and  the  hour  is  getting 
late. 


gold  bearing  solution  by  a  Cassel  type  va- 
cuum filter  in  which  separate  washes  of 
spent  solution  and  water  are  given.  No 
spent  solution  is  run  to  waste  with  the  re- 
sidue with  the  exception  of  that  remaining  as 
moisture  in  the  filter  cakes.  Precipitation 
of  the  gold  from  the  solution  is  by  means  of 
zinc  shavings.  For  the  past  three  months 
the  average  consumpton  of  sodium  cyanide 
(12!i  )  has  been  0"38  lb.,  and  the  consump- 
tion of  zinc  has  been  023  lb.,  as  compared 
with  0'4  lb.  of  cyanide  (of  unstated  strength, 
although  presumably  sodium),  and  0-32  lb. 
of  zinc,  which  is  stated  by  Mr.  White  in 
bis  opening  paragraph  as  being  the  average 
for  the  Rand.  In  the  Western  Australian 
plant  the  cyanide  discharged  in  the  residue 
water  in  the  form  of  cyanides,  ferro-cyanides 
and  sulpho-eyanides  amounts  to  0'16  lb.  of 
sodium  cyanide  per  ton  of  dry  slime,  as 
compared  with  0"25,  0"15  and  0-25  lb.  given 
by  Mr.  White  in  Table  A  for  (he  loss  in 
slime  treatment  at  Simmer  Deep,  Rose 
1  >eep  and  Geduld. 

Onlj  a  rough  comparison  is  possible,  but 
it  does  not  appear  that  as  far  as  cyanide 
consumption  is  concerned  the  one  method  of 
treatment  could  be  more  suitable  than  the 
other.  Mr,  White's  figures  deal  only  with 
the  decantation  process  of  slime  treatment, 
and  I  assume  that  where  Butters  plants  have 
been     installed     the     ore     continues     to     be 
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crushed  in  water  and  collected  bj  settlement 
that  the  loss  of  cyanide  remains  the 
same.  Am  I  righl  in  this  assumption?  1 
should  also  like  to  ask  Mr.  White  if,  apart 
from  all  other  considerations  but  that  of 
cyanide  consumption,  be  considers  that  the 
milling  of  Band  ore  in  cyanide  solution  with 
subsequent  vacuum  nitration  of  the  slime 
would  reduce  the  cyanide  consumption.  The 
advocates  oi  crushing  in  cyanide  solution 
years  ago  made  a  great  point  of  the  saving 

1,1'    cvmide    effected,    hut     lll\     n\\  II    <    •  pel  leer, 

i  nol  confirm  this,  as  apart  from  the  dis- 
solving of  the  gold  I  have  found  that  in 
r.ider  to  obtain  good  precipitation  on  the  zinc 
a  much  higher  cyanide  strength  is  required 
fchan  when  the  solutions  are  frequently  re- 
newed ie.  dilution  as  when  crushing  in 
water;  in  fact  1  have  \isited  main  plants 
where  a  high  cxanidc  strength  has  been  in 
use   solelj     for    the    purpose    of    obtaining 

good   precipitation.         Mr.    White   states  that 

a  saving  of  cyanide  could  be  effected,  but  at 
the  cosl  of  counterbalancing  gold  loss 
Might  1  ask  if  in  this  instance  the  gold  loss 
would  be  due  to  less  gold  being  dissolved,  or 
less  gold  being  precipitated  from  the  solu- 
tions, or  both  :  thai  is  to  Baj .  would  the 
extra  loss  be    in    dissolved    or    undissolved 

Id 

The  meeting  then  terminated. 

Notices  and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 
Potash   from    Kelp      "An   exhaustive   examine 

tiun  iif   tin-  kelps   funnel   on   the  mast   of  tin-    tinted 

Slates  lias  given  the  following  average  figures  tor 
the  various  kinds  \facrocy  tie  pyrifera,  K,0, 
1259%  :    \.    l   >7",   ;   I,    0  13  \  i  reocystit   luet- 

ktana,  k  0,  20  L%  j  N,  \  •■<■  ;  1.  <rl8%.  Alalia 
fistula  a,    K  0,    9-1%;    \.    2-6     ;    1.    trace.       The 

available  beds  "f  the   Pacil tsl   and   the  annual 

harvest   of   kelp,    with   the   resultant   quantities   of 
m    i  lil le.   are   estimated    as    follows: 


\l.  . 

i  ..   i 

l;      ... 

Kelp. 

KOL 

Cedros    island    to 

Tons. 

Tons. 

San  1  »iego 

!)l    1 

16,979  sen 

C49,0O0 

San  DiegO  tO  1'oinl 

C option      ... 

97  9 

18,195,300 

696,000 

P Conception 

tu  i  lape  Flattery 

86-2 

1,377,400 

167,000 

Pugel  Sound 

5  11 

52  1, 

20,000 

South  l-'.a-t  Alaska 

i  lit; 

15  666,000 

598,000 

\\  esiei  n  Vlaska.., 

1 7  ;i 

:i:ttiT,iKMi 

136,000 

Total 

3901) 

59,105,5(10 

'  26 10 

mount    of    potassium    chloride    that     it     is 


possible  to  produce  thus  is  five  times  the  total 
import  of  potash  salts  (calculated  to  chloride) 
from  Germany.  It  is  thought  that  the  cost  of 
handling,  drying,  grinding,  storing,  and  loading, 
at  San  Diego  and  neighbourhood,  should  not  much 
exceed  SI  per  ton  of  dried  kelp  :  cutting  and  col- 
lecting is  estimated  at  $1.83  and  general  exp 
at  $1,  giving  a  total  cost  of  $3. S3.  The  total 
fertilizer  value  of  dry  kelp  is  calculated  to  he 
$15.75  per  ton,  of  which  $9  represents  the  potash 
value.  The  margin  of  profit  thus  shown  sin  mid 
stimulate  the  utilisation  of  the  large  local  re- 
sources. It  is  suggested  that  it  may  be  pos 
later  to  replace  the  plants  in  some  of  the  beds  with 
varieties,  such  as  Pelagophycus  porra  (egg  kelp), 
which  contain  higher  percentages  of  potash  :  this 
variety     is     found     in     scattered     groups    along    the 

coast  of  Lower  California. " — F.  K  Cameron, 
/  .  \  Commerce  Sept.,  N"u.  143,  June  19,  1915.  - 
Journ.    Soc.   Chem.    Industry,   August  31,    19] 

869.      (J.    A.    W.) 

Potash  Deposits  oi   Spain.-  "Numerous  b 

ha\e    been    made    in    the    region    when'    the    potash 
salts    abound     in    the    provinces    of     Barcelona    and 
l.erida.     The  results  have  been  particularly  favour- 
able, but  it  will  require  the  employment  of  ca] 
and   enterprise  to  make  the  potash   from   thee 
posits  a  profitable  product.      In  the  various  borings 
near    the    town    of    Sanaa,    potash    salts    were    found 
at    depths   between    121    and    197    feel    and    othi 
120   ft.     At    886    ft.,   the   greatest    depth   attained. 
important   quantities  of  potassium  compounds 

found  to  rest  on  a  stratum  of  salt  not  yet  pierced. 
In    the    area    lesi.d    by    borings,    comprising    some 

1  .i.'in. s,|      ft,,    there    is    approximately    1'. 550,000 

lens    ill    .amalllte    and     1,150,000    tons    oi    Bvlvite 

From    the    general    characteristics    of    the    i 

it  is  considered  probable  that  there  are  further 
•  li  posits  in  the  neighbourhood  of  those  already 
tested.  In  a  stream  running  by  the  salt  woi 
t'ardona  tin  re  is  a  lar.ee  percentage  of  potash  in 
solution,  and  vast  quantities  of  potash  have  already 
been  allowed  to  go  to  waste  in  the  salt  mines  that 
might  have  been  profitably  used  t  hi  account  of 
the  exceptionally  irregular  geological  formation  ..f 
this    particular    part    OI    the    Country    f<-.ir    Kale. dona. 

it   is   difficult  to     make    exact     valuatioi 

amount    of    potash    salt    that    can    be    mined."      I     S. 

Cons.    Rept.,  July,    1915.    Journ     -  i     I  In- 

dustry, August  31,  1915,  p.  869.     (J.   A.    \\ 

METALLURGY. 

Till      El  FECI     OF     M  IM  B  UMli     Will  is     IN     i  rOl  D 

Cyanidi    Plants.-  "At    the   Sons  of  Gwalia   none 

|\V.  Australia),  the  best  practical  conditions  for 
using  the  local  water  supply  were  ascertained. 
The  'fresh  water1  was  obtainejd  from  shallow  wells 
and  the  'salt  water'  fiom  the  drainage  of  Under- 
ground workings.  The  salt  water  contained 
'  aSO,  a  i84,  Mp;l  1  6317,  MgSO,  2  760  and  Nat  I 
12972  gin.  per  litre.  Until  recently  salt  water  only 
was  used   iii   the   plant,  the  sand   from   the  battery 

being    treated    Willi    li  3    and    the    slime    with    0'07 

cyanide  solution.     The  use  of  protective  alkal 

not    economically    possible,   as   12  lb.    of   pure   lime 

"iiiiied   per  t if  salt   water:   but   by  adding 

'-'  lb.   per  t f  ore  the  cyanid 

reduced  owing   to   the    protective   actii f    ma 

siiim  hydroxide.      The  addition  of  a  small  quantity 
..i    fresh    '■•  ater   i  -need   the   deposit  ion 
able  magnesium  hydroxide  ami  calcium  sulphate  on 
the  zim   shat  I  the  dilution  of  the  sodium 
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chloride.  Experiments  made  with  fresh  water 
proved  that  it  was  far  more  satisfactory,  and  that 
the  bicarbonates  consumed  more  cyanide  than  the 
other  cyanicides  present  :  this  was  counteracted 
by  adding  a  sufficiency  of  lime.'' — T.  B.  Stevens 
and  W.  S.  Bradley. — Inst.  Min.  and  Met.,  April 
15,  1915.—  Jotirn.  Soc.  Chem.  Intl.,  May  15,  1915, 
p.  495.— (J.   A.  W.) 

The  Milling  of  Vanadium  Ore. — "At  the  plant 
■of  the  Primos  Chemical  Company,  Vanadium, 
Colo.,  the  ore  containing  from  one  to  three  per 
cent,  vanadium  is  crushed  with  rock  salt  and  iron 
sulphide  (1,500  lb.  ore,  90  lb.  rock  salt  and  30  lb. 
iron  sulphide  constitute  a  '  charge  ').  The  material 
is  crushed  to  pass  a  30  mesh  screen  and  roasted 
in  McDougal  and  Wedge  oil  fired  furnaces.  The 
vanadium  is  thus  obtain  as  sodium  vanadate.  The 
iron  sulphide  helps  in  keeping  the  required  tempera- 
ture in  the  roasters. 

The  roasted  ore  is  cooled  on  conveyor  belts,  and 
discharged  into  a  launder  carrying  a  weak  solution 
of  sodium  vanadate  :  the  mixture  being  carried  to 
the  leaching  vats  of  a  capacity  of  100  tons  each. 
The  strong  solution  draining  off  from  the  tank 
which  is  being  filled  is  pumped  to  storage  tanks 
ready  for  precipitation.  Weak  solution  obtained 
by  leaching  the  material  in  the  filled  vats  with  hot 
water  from  the  roasters  is  pumped  to  the  launder 
to  meet  the  one  from  the  roasters.  The  strong 
solution  carries  from  6  to  12  gm.  vanadium  per 
litre,  while  the  weak  solution,  which  is  diluted 
when  necessary  carries  from  1'5  to  5  gm.  per 
litre.  The  time  for  leaching  a  vat  is  about  36 
hours,  the  vat  being  discharged  when  the  solution 
draining  away  contains  less  than  01  gm.  vana- 
dium per  litre.  The  test  is.  as  follows  : — To 
25  cc.  solution  5  cc.  cone,  sulphuric  acid  and  then 
5  cc.  hydrogen  peroxide  are  added  :  O'Ol  gm.  vana- 
dium per  litre  or  more  gives  a  deep  cherry  red, 
while  approximately  0'1  gm.  per  litre  gives  a  light 
straw  yellow. 

The  solution  in  the  storage  vats  is  cooled  by 
means  of  air  jets  since  the  most  complete  precipi- 
tation is  obtained  from  cold  solutions.  From  the 
storage  vats  the  solution  is  transferred  to  the 
precipitation  vats  of  50  tons  capacity  each.  The 
precipitating  reagent  is  a  solution  of  iron  sulphate 
(one  ton  iron  sulphate  in  2'5  to  4  tons  water.  In 
practice  "5  to  2'7  lb.  iron  sulphate  are  required 
ito  precipitate  1  lb.  vanadium.  During  the  addi- 
tion of  the  iron  sulphate  the  contents  of  the  vat 
are  agitated  by  means  of  air.  After  precipitation 
the  mixture  is  agitated  for  4  to  6  hours  to  prevent 
the  precipitation  of  lime.  The  precipitate  is 
•then  collected  in  filter  presses,  where  it  is  washed. 
It  is  then  transferred  to  a  Ruggles-Coles  dryer, 
from  which  it  is  discharged  to  be  bagged  and 
shipped  to  the  refinery." — A.  F.  Haixet,  Colorado 
School  of  Mines  Magazine,  Julv,  1915  (Vol.  5), 
No.   7),  p.   131.— (H.  R.  A.) 

Treatment  of  Arsenicai.-Antimonial  Gold  Ore. 
— "  From  sulphide  ore  containing  Fe  8'3,  Sb  0'21, 
As  0-96,  S  5-62,  MgO  274,  Al.O,  2'02,  CaO  3-.'S6°0. 
and  gold  to  the  value  of  53s.  per  ton  (the  remainder 
'being  insoluble  matter,  water,  etc.),  the  maximum 
extraction  obtained  by  ordinary  methods  (amal- 
gamation, cyanidation,  concentration,  etc.)  was 
about  50%.  In  the  method  adopted,  the  finely- 
•divided  (practically  150-mesh)  ore  is  roasted 
sufficiently  to  liberate  the  gold  from  the  sulphides, 
£hen    mixed    with    oxidized    ore,    and    the    mixture 


agitated  with  a  solution  of  sodium  cyanide  and 
filtered  under  reduced  pressure.  The  ore  not  being 
dead  roasted,  lead  acetate  is  added  to  the  solution 
to  remove  soluble  sulphides,  and  the  gold  is  finally 
precipitated  by  means  of  zinc  dust.  The  average 
extraction  exceeds  84°0,  the  consumption  of  sodium 
cyanide  being  about  1  lb.,  and  the  total  cost  9s. 
per  ton.  The  loss  of  gold  during  roasting  rarely 
exceeds  3°CI." — K.  B.  Moor  and  H.  I!.  Edmands, 
J.  Chamber  of  Mint-.  W.  Australia.  Feb.,  1915.— 
J, mm.  Soc.  Chan,  /nd.,  Sept.  15,  1915,  p.  90S. 
(J.   A.   W.) 

MISCELLANEOl  S. 

Wood  Charcoal. — "  In  this  article  the  author 
considers  the  production  of  wood  charcoal  by  de- 
structive distillation  and  illustrates  various  forms 
of  retorts.  He  particularly  draws  attention  to  the 
products  of  distillation  from  various  woods,  and 
considers  that  land  with  timber  at  present  looked 
on  as  "  waste  "  land  might  easily  be  turned  into 
a  source  of  considerable  revenue.  The  uses  to 
which  the  products  are  put  are  shown  in  the  fol- 
lowing table  : — 

Tabulated  Lift  of  Products  of  Distillation. 


Charcoal 

and  its  I  *es. 


Tar  and  Its 
Bye-Pioducts. 


Z-nX  2  =  „ 

3  2  5  z  -.2 
5  §  =•'.-=  £  5 

S  Q  7.  Sh  ffi  > 


.1  s 


2"5-=U'^cc  i 
rr~Zo  s  b  _ 

£  2  £  o*  c  =>  o 


Pyroligneous  Acid 
and    Bye- Prod  nets. 


S3 


c    2  S 


<<  _ 

n  a>  v 

o  y  y 


C.  S.  Vesey  Brown,  M.I.C.E. — Cassier's  Engineer- 
ing Monthly,  Vol.  48,  No.  2,  Aug.,  1915,  p.  83. 
(J.  E.  T.) 
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I'UUMIDN      OF       POBOSITX      "i        I    EMENT.       "  All 

:      it Hi.-nt  by  which  the  porosity  of  cemenl 

1    constructional    work    can    be    -topped    and 

the  free  Lime  neutralized  is  said  to  be  the  painting 

,,,    tl  ■  th  a    Bolution   of    BJ   lb.   of   zinc 

sulphate   (ZnSO,   7   11. O)   in  a  gall f   water,   m- 

Engineering    Veu        A    reaction   between   the 
alphate  and   the   fn 
as  the  solution  penetrates,  and  by  it   the  in.-. 
neutral  salts,  calcium   Bulphate  and   itnc  hydroxide 

ipitated   into  1  lie  pores       I  in-  pi  iming  coat 

d   be  given  some  96  hours  to  dry.  the  surface 
being   brushed  and   painted   with  two  coats  of 

I    cemenl    paint."     Eng.    and   Min.    Journal, 

April   24,    1915,   p.    733      [G     II.   S.) 

Chinese    Antimony.-    "War    demand     for    anti- 
mony  has  increased   the  price  of  1  binese  anti ny 

j  1  ;n  to  $700  pei  ling  to  Buan 

Id    Liang,    a    member    of    the    I  hi e     Honorary 

i  ommission  now  in  this  country.  Prior  to  the 
wai  the  company  of  which  he  is  president  was 
smelting  about  3000  tons  oi  antimony  per  year,  but 

de<  ided  expansion  has  1 ntly  taken  pi  u  e,  a 

bination   having   been    formed    with   the  small   pro- 
of  crude   antimonv.     About    in. nun   persons 
in     1...      employed    in    the    antimony    industry    in 

China  "     Mining  and   Eng ring    \V.,,hl.  .Inly   :s. 

1915,  p.   183.     (If.   i:     \ 

Wattle    Hum    i\    Natal. — "  A    wattle   bark   ex- 
factor]    is  to  I-'  erei  ted  al    Merebank,   Natal, 
in   which    the   green    hark    will    lie   subjected    '<>   a 

-1    mech; il   pressings  by  means  of   heavy 

bronze    rollers,    hut    water   and    tan    liquor    ■ 

applied    to    the    pressed    bark    between    each 

rollers      Tl detraction    is   effected    within 

and   l.ii  kening   in  1  "lour   is   | 

n  1  his  111  1  lie  proi  ess  nl'  leai  hing  in  pits. 

1    ..I    1  In'   li'ii  I:   expoi  ted    fr .Natal    in 

rn  1       ,      'S.rcj  in us.  valued  at   £286  3 

pared    with    65,042    tons,    valued    at    £309,268,    in 

1913         Board   ■■>    Tradi    J'>„n,.    June    in.    1915 

Soc.    <'h.,n.    /«,/..   15th  July,    1915,   p.    726. 
(■I.  W.) 

si  m' sand     1  1  mini      "Sulphur-sand     cement 

■  I    1   pari    tulphui   and   I  1  parts  quartz 

sand  ground  to  pass  al   leasl  1 mesh  screen.    I'le' 

ure   I-    heated   to  aboul    150     1 '.   "  lieu   it    Hows 

above   the   melting   point 

-■I      iilphur,    in      C,    to    prey  enl    sudden    chilling. 

'I  in    1  in  1   1  li;ii        I'lnii   1 .« - l^ i  1 1  ^  ioi hicken  above  156 

1        and     1"  11 II     -"    1  1    1  nl     I  li.il     it     v.  ill    not     How    at 

180  C.  must  lie  borne  in  mind  or  there  v.  ill  lie 
difficulty  in  working  the  cemenl  This  1-  possibly 
1  he  hi'  I  1  1  n  in  ■  hi  al  cement  available  fol- 
low temperature  work  It  is  readih  handled  and 
remarkably    strong,    lias   a   tena  tie,. 

from  cracking    ind   inerl   t -t  solutions,     it  will 

In-  found  valuable  for  large-scale  '•nil,,  as  well  as 
In  the  laboratory  I  believe  it  was  developed  by 
1  liai  le     -     i"i         ::i  In-  1  opper-leaching 

S;    at    any    rate,    it     was    learned    of    through 
him."     I'     I     11  /.  and  Mm.  Journal,  June 

19,    I'll.,  p    1071.     it:     II     8 

Abstracts  of  Patent  Applications. 

(C.)    66/16.     Wilhelm     Mans.-.      Improvements     in 

1I1  ■     ing  a  and   1  he   lik.-      1  :.:i  15. 

1         1  ion,   which   i.-   not    a. panted    bj 


drawings,  claims  the  separation  of  the  speciBcally 
lighter  colloid  from  talline  particles  in 

..re  or  slum-  pulp  "by  force  of  tie-  nature  of  gra- 
vity," such  as  the  centrifugal  force  employed  ill 
the  separators  described  in  the  applicant's  previous 
Patents   Nos.   7n   13,   150   II   and  389   II. 

Harold    Guthridge    Lovell.     Improve- 
ments   in     "damp   l.lasts "    or   water   Bpraying 
es   foi    use   in   mines      20.3. 15. 

dins   appli.  n has   reference   to   a   damp   blasl 

in    water    spraving    device    for    use    in    mines,    the 
principle  employed   being   in   the   natui 
rdinan    atomiser  wnerebj    a  stream  of  air,  im- 
pinging  across  th.-  he   jet. 

and  at  the  same  tune  1 1.< -  a  -u.  t  nm  effed  on  tin- 
water   supply. 

1      irles     John     Williams     (1).     The 

\\  illle\    1  i.mpany.   Limited   (2).     Apparatus  fo» 

ng    streams    ol     wel    ores    and    the    like. 

15.12.15. 

This   application    relates    to   an    automatic    pulp 

Bampler,     The    apparatus     consists    of    a     pivoted 

v  .1.  1     •  it  '  ing     a     sampling     scoop, 

which,    on    it-   descent,    cuts   the    pulp    stream    al 

right    angles   and    receives   and    diverts    tl ntire 

pulp  tl"-  ''I  1  period  of  lime  regulated  bv  the 
Bpeed  "t  -ii'i  discharge  from  the  vat.  While 
tli.'  scoop  is  held  in  the  stream,  the  sample  is  di- 
verted into  a  special  box  and  channel  fitted  nnder- 
11. -.nil  tl,.'  feed  launder,  whence  it  Hon-  t,, 
,  1  11  _  bo 
1    1    307   15     dames    Kerr   Fulton      Improvements 

in     and     in turn     with     hose      .lamps      or 

means    foi     1  ne    ho-.-    and    other    similar 

-.    .  ouplings,    and    the 
like.     17.12.15. 
This    application    rel  nun    con- 

sisting   of    a    loop    shaped    wire    frame    to    a.  t 

and    with    a    special    tool    for    straining    the 
wire    round    the    hose    and    turning  'id    t.> 

fasten    same. 


Changes  of  Address 
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Adams,    A.    K.    /  n   Johannesburg;    Cressage,    near 

Shrew  -Inn  \ .    England, 
i'.i  sn  1  i  .     I       U  I  Kopp    Tin 

\l       -.  \  ia  Bukuru,   North   Ni  eria,   u      \  trio 

\   .     l/o     I  \ 1  11:     ■     "      1  nstitution     of 

Mining    .V     Metallurgy,     I,     Fineburj 

I Ion,  Hi '. 

Hi--,  i:    M  .  /  a  S    America  ;  1215  Amherst   Place, 

Si     Louis,   M'.  ,  TJ.S.A 
Levson,     I.       I '..     /  0    Johai sburg ;     Penaignor, 

Aberdulais,    near    Neath.    S     Wales 
I'am.   K  .  /  0  Johannesburg  ;  1    0  National   Hank  of 

S   \      Ltd  .   ' 

RjCHARDSON,     W       I',     to     Maid    of     the     Mist     Mine. 

Louwa  1  reek,   Barberton. 
Rosen hi.      n..     /  ••     Johannesburg;     Cardoso 

Hotel,     I   OU "     Man pies. 

Sharpi  n.    II  .    to    Piggs    Peak    I  levelopmenl 
Ltd  Barberton. 
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Proceeding's 

AT 

Ordinary  General  Meeting1, 
March  18,  1916. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  oi  .Mines  Building,  Johannesburg, 
on  Saturday.  March  18th,  1016,  Mr.  .1.  Pi. 
Thomas  i  President)  in  the  chair.  There 
were  alsi  >  present ;  — 

22  Members:— Mr.  H.  A.  White,  Prof. 
J.  A.  Wilkinson.  Messrs.  II.  S.  Meyer,  ('. 
Toombs,  F.  Wartenweiler,  F.  W.  Watson, 
John  Watson,  E.  M.  Weston.  A.  Whitby, 
Prof.  G.  H.  Stanley,  J.  E.  Williams  (Mem- 
bers of  Council),  Et.  A  Cooper,  H.  S. 
Kenney,  A.  King,  S.  Nettleton,  S.  Newton, 
E.  A.*  Osterloh,  W.  S.  V.  Price,  C.  B. 
Simpson,  A.  E.  Spoor,  A.  Thomas  and 
J.   H.   Veasey. 

12  Associates  and  Students: — Messrs.  -J. 
Davidson,  O.  A.  Gerber,  J.  Gibson,  W. 
Human,  W.  J.  Pi.  Hunter.  -1.  Ingram,  It. 
W.  Irwin,  D.  W.  Pugh,  H.  Rusden,  T.  P. 
Thome,  H.  Ward  and  -I.  A.  Woodburn 

6  Visitors  and  Pied   Rowland  (Secretary). 

A    DEVICE    FOR   RBUULATINO    THE    UNDERFLOW  OF 

CLASSIFICATION    CONES. 

Mr.  E.  H.  Johnson  (Past-President): 
The  accompanying  drawing  illustrates  a 
modification  of  the  "  Dowsett  "  patent  for 
this  purpose  as  applied  to  classification 
chiles  of  the  diaphragm  type.  The  original, 
as  designed  by  Mr.  Dowsett,  consisted  of 
a  wooden  box  projecting  at  right  angles  to 
the  vertical  axis  of  the  cone,  and  was  actu- 
ated by  the  sudden  fluid  pressure  acting 
on  a  canvas  diaphragm  which  lifts  a  cone 
valve  closing  the  orifice.  The  re-opening 
is  effected  l>\  a  fixed  weight  against  which 
the  diaphragm  litis  to  operate. 

Experience    with    tins    form     showed     un- 


certainty of  action  owing  to  the  dewatered 
sand  having  to  travel  horizontally  for  a  short 
distance  and  also  to  the  diaphragm  having 
to  operate  against  a  fixed  weight. 

To  overcome  this  uncertainty  of  action  a 
cast -iron  chamber  was  designed  enabling  the 
sand  to  maintain  a  course  of  easy  flow  and 
for  the  fixed  weight  a  small  vat  was  substi- 
tuted, which  automatically  filled  with  water 
when  the  valve  was  closed,  and  emptied  it- 
self when  the  valve  opened,  thereby  giving 
a  maximum  weight  for  the  purpose  of  open- 
ing and  a  minimum  resistance  to  the  opera- 
tion of  the  diaphragm  when  closing. 

'I'he  results  obtained  with  these  modifica- 
tions have  fully  justified  the  change,  and  an 
automatic  cut-off  has  been  evolved  which  is 
thoroughly  reliable  in  action  and  has  brought 
down  supervision  and  labour  to  a  minimum 
while  maintaining  a  classification  of  the 
greatest  uniformity.  The  moisture  content 
of  the  underflow  varies  between  28  ami 
29'  in  a  slime  free  sand,  while  the  slime 
overflow,  producing  5.V '  of  the  total  pulp 
as  slime,  never  exceeds  2  of  +200  mesh 
product.  The  sand  grading  averages  06/' 
-90  .if  which  approximately  22'{  is  -200 
mesh. 

The  action  of  the  canvas  diaphragm  ap- 
pears to  depend  on  the  relatively  smaller  area 
of  the  nozzle  outflow  compared  with  the 
larger  opening  in  the  apex  of  the  cone  caus- 
ing a  sudden  upward  distention  of  the  dia- 
phragm when  a  "  break-away  *j  occurs. 
When  the  thickened  said  re-collects  in  the 
apex  of  the  coni'  the  pressure  oil  the  dia- 
phragm decreases  and  the  weight  of  the 
vat  of  water  causes  th     valve  tore-open. 

These  modifications  are  due  to  Mr.  Lloyd, 
Cyanide  Manager  of  Tie  Casoa  Section  of 
the  Past  Rand  Proprietary  Mifles,  and  his 
mechanical  assist  am 

The  President:  Ju  thjinkiri;  Mr.  E.  H. 
Johnson  for  his  into  stinf  description  of  the 
modification  of  the       Dowsett  ''  regulator,  1 
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might  remark  thai  all  these  improvements 
tend  towards  the  attainment  of  our  ideal, 
viz..  efficiency  .  It  would,  1  think,  add  t  i  the 
value  of  tins  contribution  if  Mr.  Johnson 
would  give  us  some  idea  of  the  cosl  of  in- 
stalling these  improved  regulators. 

A    NOTE    OX    TUBE-MILL    LINERS. 

Mr.    A.    J.    Herald     (Member):     In     the 

reply  t<>  his  paper  on  "  The  I'm'  .»i  Scoop 
Discharges  in  Tube-Mills,"*  Mr.  W.  R. 
Dowling  included  the  results  obtained  from 
a  tube-mill  lining  mad''  from  shoe  shank 
blocks.  It  was  also  mentioned  that  duo 
to  erosion  the  concrete  of  that  liner  became 
too  weal;  to  support  the  weight  of  the  shoe 
shanks,  and  that  to  overcome  this  weakness 
another  liner  ol  shoe  shank  blocks  had  Keen 
installed  with  a  mild  steel  bar  five  inches 
deep  and  three-quarters  of  an  inch  thick 
between  each  row  of  shank  blocks.  The 
latter  was  installed  in  the  outlet  section 
(one  third  of  the  total  length)  of  a  tube- 
mill;  it  has  been  in  constant  use  for  ten 
months,  and  in  all  probability  will  last  for 
at    least    si\    months   more. 

Since  much  of  the  wear  of  tube-mill 
liners  is  undoubtedly  due  to  slip  of  the 
pebble  load,  a  liner  designed  t<>  prevent  this 
slipping  and  at  the  same  time  possessing 
the  other  necess  oy  qualil  ies  ol  a  good  tube- 
mill  lining  would  probably  give  highly  satis- 
factory   results.     With    this   object    in    view- 


it  lias  been  decided  to  line  a  section 
tube-mill  with  white  cast  iron  segments, 
each  segment  having  a  projecting  rib.  I  hi 
segments  will  he  22  inches  long,  11  inches 
Wide,  and  one  inch  thick  ;  the  fib  will  pro- 
ject three  and  a  halt  inches  from  the  centre 
line  and  along  the  full  length  of  the  see. 
nient  ;  it  will  he  two  inches  thick  at  I  lie 
base  and  two  and  a  half  inches  thick  at  I  lie 
top,  the  taper  of  the  rib  being  all  on  that 
side  against  which  the  pebbles  wall  he  lift- 
ed. When  in  position,  the  projecting  ribs 
of  this  liner  will  therefore  be  nine  niches 
apart,  and  it  is  expected  that  they  will  have 
a  much  better  gripping  and  lifting  action 
on  tiie  pebble  load  than  the  ordinary  taper- 
ed har  liner,  and  that  consequently  the 
power  consumption  will  be  slightly  higher, 
hut  on  account  of  the  fewer  joints  and  cre- 
vices  less  amalgam    will    be   locked    up. 

The  President:  This  is  another  of  those 
excellent  little  notes  that  we  are  only  too 
grateful  to  get,  and  we  would  he  grateful 
for  any  further  contributions  of  the  same 
soil  In  that  connection.  1  might  say  that, 
at  the  last  meeting,  I  mentioned  something 
about  welded  cam  shafts.  Mr.  Brazier,  of 
the  City  I  >eep,  rang  me  up  the  other  day  and 

said   that   they   had   adopted   a   similar   pr< - 

dure  for  some  time,  and  found  it  was  answer- 
ing very  well,  and  that  they  were  tunning 
it  a   ci  is!   of  < )'  7 1  s.   per  day. 


NOTES  OX  RARE  MINERALS  IX    MADAGASCAR. 


By  T.   P.  Waites. 


/.    Uranium,  niobium,  ami  tantalum  mimra/a. 

The  centre  of  Madagascar,  in  the  districts 
of  Antsirabe  and  Betafo,  about  one  hundred 
miles  south-west  of  Tananarive,  is  extra 
ordinarily  rich  in  uranium  and  niobium 
minerals,  which  occur  in  pegmatite. 

Very  little,  however,  was  known  of  the 
occurrences  till  the  end  of  1911,  when  the 
district  was  visited  b\  M.  Lacroix  of  the 
Academic  des  Sciences  de   Paris. 

On  one  claim  (2,500  hectares)  is  found 
blomstrandite,  betafite,  samiresite,  ampan- 
gabeite, brown  garnet,  monazite,  euxenite, 
ama/onite,  columbite,  tantalite,  bismuth, 
uianite,  clipper,  beryl,  amethyst,  orangeite, 
spheric  and  oxide  of  manganese.  Betafite, 
samiresite,    and    ampangabeite    (related     to 

pyrochlore,    variety   hatchettolite),    are   mine- 
rals, which,  prior  to  I1. 1 12  were  unknown  to 

•See  this  Juvnml,  Vol.  XVI.,  October,  1915,  p.  72. 


science,  and  their  average  uranium  oxide 
content  is,  approximately,  twenty-two  per 
cent,  'see  analyses  attached).  It  is  only 
during  the  past  tew  months,  say,  only  dur- 
ing this  year,  that  anj  market  has  been 
found  for  these  uranium  ores.  The  method 
of  treatment  for  pitchblende,  and  for  the 
extraction  of  its  radium  content  was  known, 
but  it  was  not  certain  that  the  same  methods 
would  apply  in  the  case  of  these  new 
minerals.  Recently  it  has  been  found  pos 
sable  to  treat  them,  and  I  vent  lire  to  predict 

thai    the   district    will   bee the   premier 

producer  of  uranium,  and  enable  radium  to 
be   obtained    at    a    price   which   will    under   it 

much  more  freely  available  for  medical  pur- 
poses than  it   has  been  bil  hei  to. 

Betafite,   samiresite,   ampangabeite  differ 
from   each   other   in   their  chemical   i sti- 
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fcs,  as  also  thej   differ  from  blomstran- 

dite  d).       Thej    are 

u  the  places  at,  or  near  which, 

were  firsl   found,   viz  Sami- 

res\ .  Ampang 

listricts  around  Betafo  and  Antsirabe 

li  .  -  i .  1 ,  •<  11.  <  oli  is  qi  i  acl  ive  vol- 

b<  re,  nor  in  any  other  part  of  Madagas- 

and  auth  ii  ii  ies  differ  much  in  the  h\  - 

p  thetical  estimation  of  the  geological 

•  ( it  \  :   lnii     then 

ash, 
shoe  shaped,  lo]  I  broki  n  <>n 

i  he  si  'in  h-easl .  ■■■  I  di   w  ind 

i'Ii-.  oul  of  the  twelve. 
Others  are  of  lava,  and  have  flooded  the 
country  in  f •.u  t  -  for  miles  around.  Eere 
and  tl  itches  "l  columnar  basall . 

There  are  also  mam  volcanic  necks,  roui 
fez-shaped,  or  conical;  and  east,  west,  : 

and      south,      iri     hoi     springs     and     i 1 

"mineral    water"   springs,     side    by    side, 
whosi  dso   contain    uranium   salts, 

and  have,  from  time  immemorial,  been  re- 
si  irted  ti  i  bj  ' '  nal  h  es,  "  on  acci  unit  i  >t  their 
medicinal    qualit  ies,     n  it  hi  ml     the     aa 
he  why  or  w  hi  n  fore 
The  Vavavato  range  consists  of  hi  irnblende 
This   range  has  the   appearance  "I 
having  been  t ilted  up  bj   \  o  all 

along  its  eastern   side.     Gneiss  is  eertainhj 
the  prevailing  roct   in  the  archai  : 
i  •   .  two-l  birds  "I  the  area  of  t  he  island. 

To  turn  to  the  pegmatites,  I  find  thai  thej 
are  composed  of  orthoclase  felspar  (a  mine 
hicb  gi\  es  1 1"1  wl  I  V&\  aval  1 1 

colour),  quartz,  hornblende,   (the 
hornblende  is  sometimes  verj  much  d& 
pi  Bed,  and  ol  a  uaw  nature  in  places,  white 
or  streaked  with  red)  and  what  is.  locallj  and 
i  lII\  .  termed  bii  itite,  ■  >t  black  mica,  bul 
realh   uranite.     The  black-brown  garnetj 
mineral  which  carries  only  four  per  cent,  ol 
uranium     oxide,     is    a     negligible   quantity 
commercially  .  m  I  being  rich  em  >ugb  in  ura- 
nium.       Sometimes   on    bi  p    large 
iful  betafite  crystal 
d  within . 
I  have  tried  to  touch  lighthj  on  the  salieni 
points  of  this  interesting  district,  its  nioho- 
tantal                             |        latites,   its  - 
gical  formation.     All  the  constituents 
pegmatite  are  radio-active  and  uranifet 
Even  thi   felspar  carries  one  per  cent,  urani- 
um oxide.     Further  prospecting  has  shown 
:  iiat  uranium  i  res  i  >c<  ur  i  n  er  a  \  erj  ci  insider 
able  pi  iri  ii  m  i  if  t  he  archaean  regii  m .  ani 

ti    "Hi •        Iih ii    is   found 

1     pe  Si     Man.-,  the  southern  poinl  ol 


the   island,    to  as   far   north    as    Ankazobe, 
about    "in  miles  north-west   of    Tananarive, 

'M  the   Indian  Ocean  to  the 
lava    range.     The    niobati  md    not 

< . 1 1 1  \  in  the  form  oi  crystals,  bul 
veins  in  the  pegmatite,  and  as  veins  in  the 
schists  and  gneisses,  the  outcrops  being 
traceable  for  manj  kilometres.  One  i  t  them 
persists  for  70  kilometres,  and  one  sample 
taken  from  ii  assayed  2-87  U  0,.  Paral- 
lel with  it  is  another  vein  carrying  thorium, 

iwing    7  B     i  '   2*78 
The  analysis  ol  thesi    minerals  is  difficult, 
bul    in\   experience  has  been  that  the  ura- 
nium c  res,   as  shown  l> 
and  by  the  electroscope,   in  expert   hands, 
is  nearlj    identical. 

The  following  are  analyses  of  four  differ- 
enl   uraniferous  crystals 


Blome- 

Sunt- 

tl   ,M,I:.. 

r, -ii--. 

- 

Nb.,0. 

i'3-:so 

34-80 

15-80 

3  i  80 

'I.ii 

28-50 

tr. 

3-70 

8-90 

TiO 

1087 

18-30 

6-70 

4-90 

SnO:, 

030 

030 

010 

— 

Thu. 

1-30 

— 

2  50 

UO, 

l-  10 

26-60 

21-20 

19*40 

BijO 

0-40 

— 

— 

— 

A1..0, 

— 

210 

074 

2  10 

l  i  0 

— 

2  s: 

— 

8-60 

FeO 

1.35 

— 

l-i  if, 

(Ce,    La,   Di)20, 

•J  .id 

060 

0-20 

0-60 

( Y,  Er),< ' 

0  30 

090 

— 

400 

\lni) 

0  50 

— 

— 

— 

MgO 

0  20 

0-40 

— 

— 

CaO 

400 

3-45 

— 

1-50 

PbO 

— 

7-35 

— 

K  <i 

030 

— 

Loss  (in  ignition 

9-60 

7  60 

12  45 

12  1" 

99-92 

99-22 

99-60 

' 

Paris.  Prof 
Lacrois  'On  t ;>,  uraniferous  niobotanta- 
lotitanates   (radio  the   pegmatites 

ol    \l  Seance   de    1'  Vcademie 

22    \|n:l.   1912 

//    Tht  Uranium  /•//<•«/ 
Antsirabe. 
The  phosphate  of  uranium  is  exposed  bj 
a  deep  cutting  made  '■>  a  river  flowing  south 
through   the   lacustrine  deposits,  aboul    ten 
kilometres  south  of  Antsirabe.  The  uranium 
salts  thus  exposed  have  evidently  been  , 
cipil ated  on   a  thin   la\ er  ol   it'  mrbe)  peal . 
deci  unpi  -'-'I  \  egel  at  ion  i  I  some  a  1 1 .  fa 
able  t  ■  the  dep  sil  a  < 
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these  salts,  whicb  salt-  are  not  found 
throughout  the  "clay  "  but  in  oue  thin 
layer  only  on  the  decomposed  vegetation. 
'Jlif  whole  of  this  lacustrine  deposit  on  the 
old  hike  bed  at  Antsirabe  contains  this  ura- 
nium phosphate.  As  tins  deposit  is  about 
ten  miles  distant  from  the  mineral  springs 
i  f  r.  -day,  I  think  it  is  probablj  not  deposited 
from  tlit-  mineral  springs,  hut  is  a  product 
the  result  df  oxidation!  disintegration,  and 
thi.'  action  'if  water  on  the  uranium  ores  in 
the  surrounding  hills. 

In  the  lufanja  marsh,  nortb  of  Jtasy,  are 
mineral  springs,  hot  and  cold;  north  of  tins 
marsh,  in  an  area  where  uranium  oxidi  is 
found,  is  a  cold  spring  of  mineral  water 
carrying  uranium  salts  in  solution.  This 
spring  gushes  through  the  gneiss,  net  with 
a  constant  flow  like  the  mineral  springs  at 
Antsirabe,  hut  pulsating,  and  deposits  its 
uranium  in  a  manner  I  have  not  found  else- 
where in  the  island.  1  put  my  hand  as  far 
as  ]  could  into  the  spring,  and  found  the 
"pipe"  of  the  spring  filled  with  small 
rounded  stones,  in  appearance,  shape,  and 
colour,  like  hard  peas.  These  "pea- 
stones  "  are  evidently  accretions  of  uranium 
from  solution,  around  small  specks  oi  -and 
or  other  foreign  matter,  which  have  been 
blown  into  the  spring,  in  rings  of  brown, 
lemon  and  black  colour,  the  shape  being  due 

to  the  heating  or  pulsating  action  of  the 
spring,  and  the  friction  of  stone  against 
stone,  giving  all  of  them  a  spherical  shape, 
tic  colour,  inside  aid  out.  being  identical 
with   the  uraniferous  ore-   Eound  elsewhere. 

I   do  not    give   this    example   as   proof   that 

the  earnotite  of  Utah,  and  the  autunite  of 


Antsirabe,  are  noi  deposits  front  uranium 
salts  in  solution  in  the  waters  of  mineral 
springs,  hut  it  is  proof  that  uranium  in  solu- 
tion does  ict  necessarily  crystallise  as  the 
bright  green,  or  eanarj  yellow,  of  the  earno- 
tite and  autunite.  Where  the  uranium 
phosphate  i-  found,  there  are  no  mineral 
springs  nearer  than  ten  kilometres — there 
may  have  been  in  some  past  ge  (logical  ag 
luit  there  is  no  evidence  in  the  shape  oi  cal- 
carei  us  sinter  depi  sits  such  a-  one  sees  a1 
Antsirabe,  and  from  which  Antsirabe  takes 
its  name.  These  "pea-stones"  ithe\  are 
not  the  aragonite  of  the  Carlsbad  springs) 
aic   radio-active  and  uraniferous. 

The  district  around  Jnfanja  marsh  is  vol- 
canic, probably  of  comparatively  recent  date 
— in  am  ease  more  recent  than  the  volcanic 
activity  which  produced  the  patches  of 
columnar  basalt  near  Betafo. 

Uranium  phosphate  is  found  also  in  the 
district  of  Analalava,  iir  the  north-west  ot 
t  he   island,   near  t'  I  the  sea 

The  President:  1  beg  to  propose  a  hearty 
vote  of  thank-  to  Mr.  W'aites  for  Ins  interest- 
ing paper.  I  trust  that  am  of  our  members 
who  have  heen  to  Madagascar  will  raise 
sane  discussion  on  this  paper  and  so  add 
to  our  knowledge  of  the  country.  It  is  also 
possible  that  members  may  know  of  non- 
members  who  have  been  to  Madagascar 
and  are  qualified  to  speak  on  the  subject, 
and  who  might  care  to  join  in  the  discus- 
sion. 

Dr.  Moir  has  sent  his  apologies  for  not 
being  able  to  lie  present  this  evening,  and 
Mr.    Toombs  will  read  his   papers  for  him. 


ANALYSIS 


OF      NIOBIUM-TITANIUM   MINERALS,  WITH  SOME  NEW  TESTS 
FOl!   NIOBIUM.     TANTALUM  AND   TITANIUM. 


By  James   Men:,   M.A.,   U.S. 


The  following  modification  is  an  improve 
lie  in  on  the  known  process  for  separating 
the  constituents  of  euxenite,  aeschynite 
pyrochlore,  ami  similar  minerals,  namely, 
those  which  contain  titanium  in  addition  to 
niobium    and    tantalum. 

The    agated     specimen      is      fused     with 

can-tic  potash  (Hot  soda),  and  the  melt 
dissolved  in  twenty  part-  ol  water  and 
immediately  filtered  through  a  hardened 
paper  in  a  Buclmer  funnel  under  ri  luced 
pressure,  finally  washing  out  the  insoluble 
matter  with  warm  dilute  potassium  hydrate 


solution.        By   this   method   practically   all 
the   titanium  remain-  behind   "  salted  out 
as    K.TiO.,    along   with    the     true     insolubles 
(the      hydrates      of      iron      and      manganese, 
and     the     yttrium     and     didyiniuni     earths), 

whereas  in  Simpson's  process  (Geologi- 
cal Survey  Bulletin,  Western  Australia. 
1906)  the  solution  is  acidified,  thus  bring- 
ing the  titanium  into  solution,  in  which 
case  according  to  my  experience  t1  can- 
not     he     separated      from     niobium     -at      least 

within  .">  or  ]o  of  the  true  value.  The 
use  of  caustic  potash  in  the  fusion  is  essen- 
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since   sodium    titanate   does    nol    "salt 
•  .in  "  satisfactorily    and  tend-  i< 
on  attempting  to  wash  it.      In  addition,  so- 
dium lantulate  is  so  sparingly   soluble 

ttssium  tantalate  I  lial  tanta- 
lum ma\  I"-  overlooked  from  being  lefl  in 
the  "  insolubles."  The  alkaline  filtrate 
may  contain  silicate,  tantalate,  niobate, 
i  ad  manganati  as  pi  >  assium  -alts. 
For  idi  nl  ifical  ion  ol  Nb  and  Ta  il  is  then 
ted  with  stroi 

tallises 
q   needles    i  inute, 

and  on  decanting  the  supernatant  Liquid  and 
alii  v  al  hours,  sodium 

.i  agonal  plates. 

This  method  does  nol    profess  to  be  quanti- 
tative, but   i(   ■•"  markabl     decisive 
i  fi  iublesi  ime  element  s. 
ions    of    Niobic    Acid. — Solution    of 
mi  niobate  when  treated  witli  acid  nol 
i  cess   and    warmed    is    precipitati  d    as 
hydrated      niobic     acid,      but      il      rapidlj 

ed     « itli     excess    i >t     » ild    HCI     \ 
a  clear  solution,  and   il   is  only  with  such  a 
clear   solution    thai    the    confirmatory    tests 
niobiui  ["he   precipil  atn  '1 

id  is  als..  fairly  soluble  ii 
chloric   acid    (concentrated    acid    plus 
il     bulk  ol   water  .  and    tins    solul  ion 
gives  mosl  of  the  subjoined  tests.     Curious- 
ly  enougli    HNbO,   is   much   less  soluble  in 
ni i  iied  1 1<  I  than  in  the  above  mixture. 
I  In   following  are  some  of  the  known  tests 
[i  ir  niobium,  including  both  the  ancienl  and 
I,  i  idi  in     the   clear  solul  ion   'I    HNbO, 
1  l  is  used. 
I  i   Tannin    T\  si .      Pure   ui<  ibic   acid  gi\  es 
i  Idish  eli.  ic(  ilal  e  pi  ecipil  ate,  w  hilsl   pure 
tantalic  acid  gives  a  sulphur-yellow  precipi- 
nsiial  colour  witli  crude  ni 
mine   tantalum    i^   russel  -bn  iw  u 
2)   /  .  i  rocyanide     '/'<  »f.       ( !<  implete     ab- 
-   .  .f  in .n  i-  naturally  necessary  -    HNbO 

ite  (like  1  hat    1 it 

uranyl  salts)      HTa(  l  liing  in  the 

cold  and  a  yellow  precipitati  on  warming. 
tf ascent  -hydrogen  Test.  Addition 
;  in-  to  t  lie  acid  s.  .Int  ion  ol  HNbO 
a  brown  colour  if  the  acid  is  strong  and  the 
action  vigorous:  ii  the  acid  is  weak  an  in- 
termediate olive  coloration   is  observed.      If 

h  titanium  and  niobium  are  | 
colour  is  indigo  blue,  probably  n  combina- 
tion "I  the  \  inlet  ol  t  itanium  w  it  Ii  the  olive 
colour  el  niobium.  It  tungsten  is  present 
I  pined  precipitati  I m  t  cok >■ 
rat ion)  i--  pn  du 

,  1 1    \h  inilx  rg'i    Tin    fi  ii      The    solution 


i  :  HNbO,  in  srrong  (2:1)  HC1  is  boiled  with 
tin  for  some  linn  when  a  deep  sapphire- 
blue  coloration  is  obtained,  fading  i  n  stand- 
ing and  regenerated  by  boiling.  This  is  the 
most  sensitive  test  for  niobium.  Note  the 
remarkable  difference  in  the  behaviour  of 
zinc  and  tin  in  niobium  solutions. 

Pennington't  Sulphocyanidt  Test. — 
An  alkaline  niobate  solution  treated  first 
with  sulphocyanide  and  then  acidified  gives 
a  yellow  coloration:  then  on  adding  zinc-. 
the  solution  becomes  greenish  and  finally 
red-brown  (J.  Amer.  Ch.  Soc.,  L896,  p. ."ill. 
This  als.i  is  a  sensitive  and  characteristic 
test. 

The    following    an     some    nevi    n 
observed  by  the  writer. 

1  N.iN'I.ii    treated  with  ammonium  oxa- 

d  then  with  acid  and  zinc  gives  a 
deep-brown  coloration,  not  altered  by  liy- 
peroxide  or  by  sulphocyanide.  <Mi 
prolonged  reduction  the  colour  fades  to 
yellow.  Titanium  solutions  treated  in  this 
way  give  a  dull  yellow  colour  changing  to 
i  '  angi   red   n  ith   by  dn  gen   pen  ixide. 

2  NaNbO,  treated  witli  Rochelli 

Other  tartrate  and  then  with  acid  and  /me 
gives  a  permanent  brown  solution. 

3  Potassium  hydrosulphite  (from  zinc 
dusl  and  potassium  metabisulphite)  .aided 
to  an  acid  solution  of  niobic  acid  l;i\cs  b 
curdy  yellow  precipitate,  oxidising  on  stand- 
ing to  white  niobic  acid.  Titanium  solutions 
with  this  reagent  give  a  red-orange  colour 
very   similar  to  that   given  by   the   B 

for  Ti.  The  violet  colour  of  trivaleut  Ti 
could   not    In-  observed   as   an   intermediate 

st  ace. 

(4)  l'\  rogallol  (and  other  polyhydroxj  ben- 
zenes and  allied  substances  Buch  as  gallic 
acid)  give  an  orange  precipitate  with  niobic 
acid,   but    mineral   acid  must    not    I" 

ess  tln^  is  analogous  to  the  known 
tannm  test,  but  the  colour  is  more  charac- 
teristic and  less  liable  to  be  confused  with 
that  from  titanium.  Tantalum  gives  pale 
yellow  precipitates  with  these  reagents. 

(5)  Reactions  of  Niobium  and  Tantalum 
in  Concentrated  sulphuric  Acid.—  It  a  few 
milligrams  of  NaNbO  oi  NaTaO 
added  t"  concentrated  sulphuric  acid, 
and  the  latter  gentlj  boiled  for  a  min- 
ute, a  clear  solution  is  obtained  Tan- 
talic    acid     dissolves     comparatively 

ly    and    generally     leaves    a     faint     opale- 
The  solution  on  treated 

with  various  plan. .In-  bodies,  and  gives 
characterist  ic  I  ii  >ns  in  Elu    i 

niobium,  hut  onl\   vollow  colours  in  the  case 
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of  tantalum.  The  test  is  analogous  to  the 
thymol  test  for  titanium  and  gives  a  some- 
what  similar  range  of  colours  (Lenher  and 
Crawford,  J.  Am.  Ch.  Soe.,  L913,  p.  138, 
and  Report  of  1912  International  Congress). 
Niobium  may  be  confirmed  in  presence  of 
titanh  m  by  subsequently  diluting  with  four 
parts  of  water  and  adding  zinc,  when  a 
further  series  of  reduction-colours  is  given 
by  niobium,  whereas  titanium  gives  a  barehj 
visible  violet  coloration,  and  tantalum  gives 
no  reduction-colour.  Thus  thymol,  hydro- 
quinone,  pyrogallol  and  pyrocatechol  give 
blood-red  colorations  with  niobium  in  con- 
centrated E2S04,  which  on  dilution  and 
treatment  with  zinc  give  inky-greenish  re- 
duction colours,  whilst  phenol  at  first  gives 
_    .    which  mi  dilution   and  reduction 


gives  a  dirty-violet,  and  morphine  gives  a 
pink  going  yellowish-green  mi   reduction. 

rests  for  Titanium. — 'The  most  sensitive 
is  Lenher  and  Crawford's,  mentioned  above, 
viz.,  a  solution  of  thymol  in  sulphuric  acid 
added  to  the  titanium  compound  dissolved 
either  in  concentrated  H,S04,  or  by  fusion 
with  KHSOj  diluting  with  concentrated 
H2S04.  The  coloration  is  garnet-red  and 
i  lie  lest  is  20  times  as  sensitive  as  the  hy- 
drogen-peroxide test. 

The  writer  has  noticed  that  the  violet  re- 
duction-colour of  titanium  is  much  intensi- 
fied by  adding  sulphocyanide  after  reducing 
with  zinc  and  hydrochloric  acid.  Under 
these  circumstances  the  colour  is  as  intense 
as  that  given  by  the  H20,  test,  and  is  not 
given  by  any  other  metal. 


SOME    NEW    METHODS   OF   TESTING    FOE     MOLYBDENUM. 


By  James  Moie,  M.A.,  D.Sc. 


It.  is  well-known  that  a  fugitive  deep-blue 
coloration  is  obtained  as  the  first  stage  in  the 
reduction  of  molybdic  acid  h\  nascent  hy- 
drogen. Chapman  and  Law  (The  Analyst, 
1907,  p.  2")1  ,  by  using  platinised  zinc  with 

a  sulphuric  acid  solution  of  Mo03  sui eded 

in  obtaining  this  coloration  in  a  compara- 
tive! stable  form,  and  bv  titration  with 
permanganate  showed  that  it  corresponds  to 
Mo20  or  possibly  Mo308).  On  further  re- 
duction the  solution  passe,  through  green 
and  olive  to  chocolate-brown,  when  the 
titration  shows  that  the  state  of  oxida- 
tion is  Mo,!).,.  This  chocolate  colora- 
tion is  the  one  ordinarily  obtained  when 
zinc  and  fairly  strong  acid  are  employed, 
whereas  tungsten  under  these  circumstances 
always  gives  blue  precipitates,  not  colora- 
tions. From  tin1  intensity  of  the  deep-blue 
coloration  the  author  expected  that  a 
specially-sensitive  test  for  molybdenum 
could  he  devised  if  conditions  could  be  hit 
on  under  which  any  too  extensh  i  reduction 
to  Mo,,i»,  could  he  prevented.  For  example 
i!  the  molybdic  acid  is  present  in  a  solution 
only  faintly  acid  with  mineral  acid,  and  this 
d  with  a  few  drops  onh    of  highl.v 

dilute  stannous  chloride,  a  deep-blue  colora- 
tion oi  some  stability  is  obtained  ;  too  much 
acid  oi  too  much  Sn('lL.  causes  the  test  to 
fail,  a-  the  brown  colour  of  full  reduction 
then  obtained  is  not  sensitive.     The  use  of 


acetic  acid  instead  oi'  mineral  acid  in  this 
test  is  of  no  advantage,  as  in  this  case  the 
addition  of  dilute  SnCL  produces  only  a 
yellow  turbidity  turning  brown,  and  not  at 
all    sensitive. 

Hydrazine,  N2H,,  forms  in  the  writer's  ex- 
perience the  best  reagent  for  developing  the 
blue  colour.  A  solution  containing  a  trace 
of  alkali  molybdate  when  acidified  with 
acetic  acid  and  treated  with  a  little  hydra- 
zine sulphate  and  boiled,  rapidly  turns  deep- 
blue  and  retains  this  colour  on  boiling.  Hv- 
droquinone  may  be  used  in  place  of  hydra- 
zine with  much  the  same  result.  An  analo- 
gous but  more  remarkable  reaction,  is  that 
obtained  when  a  slightly  acid  solution  of 
MoO,  is  treated  with  potassium  iodide  tin 
some  excess)  and  boiled  for  some  time: 
iodine  is  slowly  liberated  and  the  solution 
turns  blue.  The  use  of  jthrn (//hydrazine  for 
reducing  molybdenum  has  been  described 
bv  Spiegel  and  Alaas  (Berichte,  1908,  p. 
513),  but  the  reddish  coloration  obtained  is 
different  and  seems  to  contain  phenylhydra- 
zine.      Simple  hydrazine  is  an  improvement. 

The  best  known  sensitive  test  for  molyb- 
denum is  that  in  which  (he  acid  solution  is 
treated  with  sulphocyanide  and  a  tiny  piece 
of  zinc  added,  when  a  crimson  coloration  is 
obtained  in  a  few  seconds.  If  iron  is  also 
present    the    solution    becomes    blood-red    on 

adding  the  sulphocyanide,  but  on  adding  the 
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zinc  this  becomes  colourless  through  reduc- 
tion (to  the  ferrous  condition)  and  aftei  a 
few  seconds  becomes  crimson  if  Mo  is  pre- 
sent, [f  the  solution  is  strong!}  arid  the 
coloration  verges  to  red  and  is  less 
tive;  if  nearlj  neutral  the  coloration  re- 
bles  thai  oi  permanganate  li  is  pro- 
bably due  i"  Mo(SCN),.  Another  modifi- 
cal  ion  ol  the  test  Ebr  Mi  i  in  presence  i  ii  I 
to  add  stannous  chloride  to  the  arid  solu- 
tion until  the  yellow   col jus)  disappears 

and   !  hen   add   SulphoCJ  amd. 

Ano)  her  well-known  reacl  ion  i   i    tfoO     □ 

the  absence  oi  iron  sists  in  adding  potas- 

Bium  ferrocj  anide  Mini  ml  arid  musi  be 
pj esi  in  .  and  a  in --■•!  -brow  □  precipital i  is 
obtained  which  still  contains  hexavaleni 
in'  d  \  bdenum. 

In  the  presence  oi  acetic  amd  (noi  mineral 
arid)  tannin  (or  gallic  arid  milar 

reaction,  which  lias  been  known  for  some 
time.  The  writer  lias  improved  iliis  by 
substituting  pyrogallol  or  pyrocatechol  for 
tannin  Kit her  i  if  i hese  «  hen  added  I  •  a 
molybdic  arid  solution  previouslj  treated 
wnli  sodium  acetate  gives  a  verj  sensitive 
coloration. 

The  farts  contained  in  these  papers  were 
communicated  to  the  S.A.  Association  oi 
Analytical   Chemists   in   May,    1915 

The  President: — These  two  papers  oi  Dr 
! i ■  i  an  in-  i  nt ei esi ing.  Perhaps  si ime 
oi  our  chemical  friends  maj  have  something 
to  sa\  aboui  them. 


CYANIDE   CONSUMPTION  ON  THE 

wiTW  \tki;si:ani>. 


Bj    II.   A.  White  (Vice-President). 


(Printed  in  Journal,  September,  1915  ) 


REPLY    TO    DIS(  rssiiiN. 

Mr.  H.  A.  White  I  ic<  Pri  sidi  ni  I 
o  thank  thosi  gentlemen  who  took 
par!  in  the  discussion  for  the  Kind  remarks 
madi  .  and  to  i  xpress  gral  ifical  ion  t  hai  the 
opportunitj  for  putting  new  experimental 
result b   "ii    record    h as    made    use    oi       Di 

Cald it's   correction   <>f   the   clerical   error 

made  puts  thi    ■  tl i  cyanide  used  yearly 

in   s. .nt li    \iii.M    ni    hall   a    million    | ids. 

ami,  n<>  doubt,  this  will  be  an  inducement 
to  the  establishment  of  a  local  industry  for 
lis  production 

With  regard  to  tin  i  iments 

on  the  reaction  responsible  for  the  Btrong 
isinc  sulpbidi  our  zinc  shaving, 


I  maj  wi\  thai  repeated  and  vai bus 
ments  show  that   decomposition  <>t   - '. : ! j .  1 1 o - 

or  alkaline  solutions  and  a    vigorous  evolu- 
t  ion   i  Irogen   cannot    be  d<  m<  msti  ited. 

A  warning  may  be  given  that  the  i  i 
being  imported  its.lt  contains  a   faint   trace 
of   sulphide.       The    presence   of   th 
known    sulphide   coating    ran    however    be 
traced   with    fair  certainty   to  the   presence 
of    thiosulphates    in    our    solutions    | 
the  reactions  involved  are  slow   and 
plete. 

In    response    to   the    invitation     g  I 

would   express  as  a  result  of  the  available 
evidence    my    conviction    that    the    present 
cyanide    consumption    can    be    allot 
follows  :  — 

Per  cent 
Loss    by    dilution 
Loss   bj    cyanicides 

Loss  as   ECN  gas       25 

I . —  as  \  11     gas  and  X  com- 
Is    ... 
\  more  detailed  analysis  oi  loss    -  \ 
Tables  A  and   B,  on  p.  28,  of  the  original 
paper. 

Mr.   II     ML.   Leslie  is  correct   in  en  • 
ing  the  cyanid  ited  in  experiments 

ii     16  and  li.    17.  as  this  would  make  the 
cli  sed    test    slight K    better   than    the    open 
test    with    adequate   alkalinity,    but 
this   must    be   set    the   larj 
Modde'r     B,     where    onlj 
could  be  regenerated. 

Mr.  John  Watson's  results 
valuable  as  be  lias  given  the  method 
for   determining    protective   alkali,   and   1ms 
stated  the  fact  that  the  tests  n 
the     laboratory .         I  li-     results 
smaller  loss  than   Mr.   Leslie's  (dui 
sence  oi     inc)  and  much  higher  tha 
from  Geduld,   where  however  more  natural 
conditions  were  maintained       I   would   urge 
that    all    future   experiments  of  this 
should   observe    the    following   condil 

1 1 1  Works  solutions  Bhould   be  us 
basis. 

■_'     Exposure   should   be   in   i' 
tump. 

:;     Ukaliniti    should  bi    determii 
oi    ferrocj 
Under  these  conditions  the  losses  ot  cyanide 
shown   will,    in    in.  \ erj    much 

less  than  the  usual   repoi ted   labi 
-ult. 

Mr.  A.  Whitl 
ing    results   <.n    the      ffeel 

trnt    i  -  on  the  consumj  ' 
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zinc.  The  fact  that  this  side  issue  was  not 
investigated  (or  rather  reported)  does  not 
reflect  on  the  adequacy  of  the  "  tests  made 
on  behalf  of  the  Chamber  of  Mines  "  as  he 
supposes.  I  can.  however,  only  briefly  in- 
dicate why  the  whole  of  this  admirable  con- 
tribution is  beside  the  mark  aimed  at.  Not 
only  is  the  presence  of  zinc  quite  without 
influence  on  the  determination  of  total 
cyanide,  but  any  increased  or  decreased 
action  of  the  solutions  on  the  zinc  shaving 
is  in  practice  met  by  varying  tile  number 
of  compartments  used  in  the  zinc  extractors 
so  that  for  the  same  value  ot  solution  the 
amount  of  zinc  consumed  by  direct  action 
(and  inevitable  production  of  nascent  hy- 
drogen, the  effective  agent)  would  vary 
very  slightly  is  spite  of  considerable  modifi- 
cation in  temperature,  alkalinity,  cyanide 
strength,  etc.  Mr.  Whitby  asks  "  Why, 
when  lime  deposits  puisne  us  from  launder 
to  sum])  should  we  call  it  soda'.'"  The  an- 
swer is  obvious  if  we  recollect  that  our 
figures  do  not  refer  to  deposits  but  to  solu- 
tions, e.g., 

CaSO,  -  Na,CO      CaCO.,4  Na.SO, 
and     Ca(H0)2  +  Na2C0a     CaC03  +  2NaH0 
(deposit)     (solution] 

Mr.  Thos.  B.  Stevens'  communication  is 
very  welcome  and  helpful,  and  the  replies 
to  his   questions   are  as  follows:  — 

The  figures  given  refer  principally  to 
cyanide  of  sodium  of  which  two  kinds  were 
in  use.  One  contained  about  120'  .  and 
the  other  about  130  KCN,  which  latter 
is  now  in  sole  use. 

The  ore  here  is  still  crushed  in  water  in 
all  cases  but  one  I  Meyer  and  Charlton  i.  1 
do  not  think  that  the  milling  of  Rand  ores 
in  cyanide  solution  would  in  actual  practice 
materially  reduce  the  cyanide  consumption, 
as  we  have  to  offset  the  "  dilution  loss  " 
by  the  increase.!  cyanieide  loss  due  t..  tli. 
absence  of  the  preliminary  alkaline  wash 
treatment  which  the  milling  in  water  prac- 
tically involves. 

The  counterbalancing  loss  in  gold  experi- 
enced  when  special  trials  were  made  with 
weaker  solutions  was  almost  entirely  due 
tu  ineffective  precipitation  in  the  zinc  ex- 
tractors and  was  thus  m  the  form  of  dis- 
solved gold.     It   tl yanide   had   been  cut 

down  very  much  further  still  no  doubt  the 
point  where  decreased  soluti  m  ot  gold 
comes    '.)\    would    have    been    reached: — in 

present  practice  that  can  only  happen  as  a 
rare  and  unfortunate  accident. 


THE     CONGLOMERATES     OF     THE 
W1TWATERSRAXD. 


Bv  E.  T.  Mei.lor,  D.Sc.  (Lond.), 

M.fnst.M.M. 


(Printed  in  Journal,  February,  /.''/'<'.. 


DISCUSSION. 

The  President:     The   Secretary  will  read 

an  addition  to  fir.  Mellor 's  paper,  dealing 
with  the  occurrence  .>t  diamonds  on  the 
Witwatersrand,  and  referring  _  to  the  dia- 
monds exhibited  by  myself  at  a  previous 
Dr.  Mellor  has  asked  me  to 
express  bis  regret  that  in-  is  unable  t.> 
he  present   to-night., 

Dr.  E.  T.  Mellor.  —  Diamonds  from  the 
Simmer  Deep. —  The  tour  specimens  i  I  dia- 
monds from  th.'  banket  at  the  Simmei  Deep 
exhibited  by  Mr.  J.  E.  Thomas  are  a  very 
interesting  addition  to  the  recorded  oceui"- 
rrii.rs  ot  diamonds  in  the  Main  Reei  con 
glomerates.  These  already  include  speci- 
mens from  the  Wolhuter  and  the  Modder- 
fontein  B.  Mines*.  Further  examples  of 
diamonds  from  the  conglomerates  of  the 
Witwatersrand  system  are  the  numerous 
specimens  obtained  from  the  Gold  Estates 
Reef  at  Klerksdorp.  ' 

The  tour  stones  exhibited  by  Mr.  Thomas 
weigh  together  approximately  lfcarat.  Thej 
are  all  practically  complete  crystals.  Two 
are  of  a  pale  yellowish  green,  a  third  ha-  a 
somewhatj  more  decided  greenish  colour, 
especially  in  certain  lights,  while  the  fourth 
has  only  a  very  faint  tiuu'e  of  yellowish 
green.  All  the  stones  are  perfecth  clear 
and  transparent.  In  all,  the  original  sharp- 
ness of  the  edges  and  the  markings  on  the 
faces  have  been  considerably  modified  by 
wear.  As  these  particular  specimens  have 
passed  though  a  number  of  machines  as 
ed    b\    Mr.    Thomas    the    smoothing 

of    the    stones    might    he    attributed    to   these 

agencies.  It  is.  however,  much  more  prob- 
able   that    the   wear    is    the    result    of   natural 

process.  -  gone  thn  .ugh  prior  to  the  dep  siton 
of  th.'  stones  on  the  reef,  as  specimens  from 
other  localities  which  have  been  taken  direct 
from  th.-  mortar  l...xes  have  been  subjected 
to  comparatively   little  attrition  after  being 

freed  from  tin  rock  yet  show  similar  evi- 
dences  ..f  'A  ear. 

■Young.     ■•  Noted  on  Diamonds  in  the  Banket."      /  , 

Soc  .  S  .1  .  Vol  w  I  .  191  I  pp.   •'  10 
tDennv.     "The  Klerktxlorp  Goldfields."     London,  1891 
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In  one  of  the  Simmer  Deep  specimens  a 

prominent    ai  .  of  the   stones   lias 

•  ni    blow  which  was  probably 

t  it-  passage  through  the  mill.      In 

:  i  .     edges     formed   by    numerous 

an     perfectly    sharp   and    do    not 

serin  to  Lave  been  modified  at   all  by   the 

to  w  Inch  they  were  almost  certainly 

subjected   aftei    the   fracture. 

In    March,    L913,    Prof.    iroung    recorded 
the  finding  of  a  single  specimen  al  the  Mod- 
der  B.  mine.     <  >n  mi   \  isit  to  the  mil 
years  latei   1  was  shown  a  collection  oi  ovei 

a    hundred   si is.      In   colours   these   vary, 

from       practicall;        colourless      specimens 

pale  yellowish  green  and  olive  green 

bottle  green      <  toe  specimen  looked 

quite    black   and   was   opaque.        Excepl    in 

some    few   cases    the    stones    are    complete 

crystals.     They   show  unmistakable  signs  "I 

m  he.  no  di  >ubt   as  to  I  hen 

allm  ial  01  igiu. 

\t  Kiel  ksdorp,  in  1910,  I  was  shown  three 
small  stones  from  a  much  larger  number 
found  in  the  Gold  Estates  Reef.  'These  also 
had  the  same  ivaterworn  appearance  as  the 
Rand   stones.       Two   were   almost    black   in 

nice,    but   show  ed   a  dark  dull   g 

u  when  held  up  to  the  lighl      The 
.1     a    clear    lighl     yellowish 

mi]   :  ii  >.   .  .1   colt  irat  ion  show  n  by   all 
nes  so  tin-  found  in  the  congli  imi  rati 
suggests  that  this  feature  may  possibly  have 
some   connection    with    their     history     after 
leav  ing  t  heii  i  u  iginal  si  iurce. 

The  '  iccurrenci    i  t   diami  mds,    Lridi  ismine, 

and  othei   rare  m rals  with  the  conglome- 

ippears     to    sti  engl  hen     ci  uisiderably 

umei       for  the  allu\  ial  i  >i  igin  ol  the 

gold.      It  shows  thai  the  currents  which  laid 

down   tin    congl rate     oi    the    Mam    Reef 

ki  hi.   did  acl  nail \  i-.ii  i «.  such  hea\  \  minerals 

H-  in  e  likely  to  i  rav  ■!  in  ci  impany  w  ith  allu- 

:u ili  will  probably 

show   t  hat   such  minei  als  ari    oi   unci    com 

"•CHI Tenee    t  hall     Is     \  et     kill  iWn     to    he 

but  t  eviden  ahead;  a>  ailable 
sho«  s  t  hat  t  hey  have  a  Fail  ly  «  ide  distri 
butinn.  All  these  points  seem  to  suppori 
t  he   ci  mclusii  draw  n     fn  im    i  he 

-I  mode  ol  distribution  of  the 
rdinary  constituents  oi  the  conglo- 
merates, viz.,  thai  they  were  derived  from 
a  distant  source,  had  undergone  an  extended 
process  ol  selection  and  concentration,  and 
owe  their  present  distribution  to  the  action 
ni  ii  comparatively  uniform  current  oi  wide 
extent. 


iTIIKI     SOI  R<  ES   ni      OCCIDENTS    IN 
Nil.     WMTVVATEKSRAND     MINES. 


By  i'has.   E.   Huttok,  M. lust. MM., 
I  ospecti »r  •  i  Mine-  |  Membei 


(Printed  in  Journal,  November,  1915.) 


Msc  DSSION. 

Mr  W.  S.  V.  Price  \1embet  In  reading 
this  paper  one  notices  many  things  that 
read  like  improbabilities,  but  the  fact  ol 
their  having  happened  proves  that  they  are 
not  as  rare  as  they  should  be.  Mr.  Mutton 
has  called  his  paper  the  "  Chiel  Sources  ol 
Accidents  m  Witwatersrand  Mines.''  I 
have  waited  for  a  long  tune  to  see  it  any- 
one   would    mention    what,    to    my    mind,    is 

■  i  In-  chiel  s.  iurces  i  if  accidents  in  t  hese 
mines.  I  refer  to  the  almost  absolute  I 
of  maintenance  of  discipline  among  the 
natives  by  their  overseers.  We  know  that 
"  authority  without  responsibility  "  is  a  had 
state  oi  affairs,  but  responsibility  withoul 
authority     under    existing    conditions    under- 

lid  III  >u  .  is  just  as  bad,  and.  I  am  - 
\  ineeil,  a  leit  de  source  i  if  accidents.  I 
in  last  Month  's  Be<  j  that  the  I  rinsberg  mine 
bewailed  its  misfortune  at  losing  iis  e,„„i 
position  in  the  "  Safety  l-'irst  "  competition 
through  a  Kaffir  going  where  he  had  been 
told  not  to  go,  or  doing  what  he  had  been 
told  nol  to  di  .  and  thereby  losing  his  life 
years  ago  I  was  spoken  to  by  the 
manager  ol  the  mine  I  was  working  on  owing 

to  s e  ol  the  hoys  complaining  of  my  n 

nt  dealing  with  them      I  told  him  that  when 

boys    came     to    my     section     they     were     not 

t lu-i e  i. ir  a  rest  cure,  but  to  do  as  much  as 
I    could   get    i an    i it    i hem.       The   man 

i  but  Baid  that  in  case  of  trouble  I 
should  report  them  to  the  Compound 
Manager  or  some  such  person.    This  did  not 

!    in    me    at    all  :    I    considered    thai    tin 

Coin  p.  in  ml  Manager  was  their  "  boss  "  when 
they  were  in  the  ci  impound,  but  n  hen  they 
wen-  m  my  section  I  was  boss  and  they  had 
to  do  as  1  told  them,  or  I  should  have  to 
apply  some  punishment  1  may  appear 
keen  on  underground  discipline,  but   it  may 

be   understood   why    when    I   say    that    I    w:is   ,i 

ship's  officer  for  a  e,„„|  many  years.  A 
good  officer  on  the  deep  water  sailing  ship 
never  tells  any   man  to  do  anything  twice 

He    demands,     and    gets,     absolute    and 
pheii   ol,,, In-nee.      Lack  ol  discipline   is  fatal 
on  board  a  vessel,  and  many  case-  ■  I  vi  &selfl 
being  lost  might  be  traced  to  it       I  contend 
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that   a   miner's   position   is   verj    much  like 

that  'if  a  shin's  officer.  Miners  are  on  their 
own  resources  with  a  gang  of  from  six  to 
4(1  or  even  ."><>  people  under  them,  and 
thanks  to  the  system  we  have  in  vogue,  un- 
less lie  is  prepared  to  take  the  law  in  his 
Own  hands,  he  would  have  a  rough  time  of 
it  Of  course,  it  is  common  knowledge  that 
lots  of  men  are  not  tit  to  have  authority; 
they  have  never  had  charge  of  anything  in 
their  lives  before,  and  the\  do  not  know 
how  to  handle  men  of  am  colour.  All  the 
same.  I,  hold  that  the  man  in  charge  (who 
is  responsible)  should  have  more  authority 
vested  in  him  ;  as  if  a  hoy  knows  that  he  will 
get  punished  h\  his  boss  if  he  does  wrong, 
it  will  have  a  greater  deterrent  effect  on 
him  than  some  probable  visionan  accident 
or  future  punishment  l>\  another  person  who 
takes  the  control  from  his  hoss 
The  meeting  then  terminated. 

Contributions  and  Correspondence. 


A    SIMPLE    METHOD    OF   CALCULAT- 
ING THK  RELATIVE  OB  PEECENTAGE 
HUMIDITY  IN  MINES  FEOM  DRY-  AND 
WET-   BULB  READINGS. 


In  a  recent  number  of  The  ('<>nl  Age  there 
appears  an  ingenious  formula  for  calculat- 
ing humidities  of  the'  air  from  ill,,  ordinary 
h\  _'n  imeter   readings  :     this   is  : 

460  084 

100-H  =  VV—  w) 
d 

in  which  (/  and  w  are  the  dry-  and  wet-  bulb 
readings  (Fahrenheit)  and  H  is  the  percent- 
age humidity.  This  formula  requires  log- 
arithms, and  is  for  sea-level,  so  it  struck 
me  that  a  simpler  one  could  be  devised  to 
suit  the  underground  conditions  of  the 
mines,  where  neither  the  temperature  nor 
the    humidity   varies   much. 

1'he  following  formula  is  for  '27  in.  baro- 
meter, or  about  3,000  ft.  above  sea-level 
(but  1,000  ft  more  or  less  makes  little  differ- 
ence) and  holds  true  for  all  readings  likely 
to    iccur  in  the  mines 

1M_H-W-„  (^) 

Thus,  if  J     75  and  w     73,  100- H     2x4-5, 

and    H      01     , 
and   if  d     95  and   w     92,   100-  11     3x3-5, 

H     89-5    . 
These  both  agree  verj  closeh   with  the  data 
in    the    Smithsonian      tallies,    therefore     the 
formula    must    be   correct    for    all    dry-bulb 
readings  between  75'    and  95'    1''..  especially 


siller  the  Wrt-hllll)  cannot    he  read  with  suffi- 
cient  accuracy   to  give  11   w  it  Inn   j 

.1  imks   Mom. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Action  of  Nitric  Acid  on  Aluminium. 
"  Plates  of  commercial  aluminium  of  99'7%  meas- 
uring 100x28x1  mm.  and  weighing  7  gm.  to  8 
gni.,  were  kept  in  closed  glass  bottles  containing 
nitric  acid  of  various  concentrations  and  at  various 
temperatures.  About  9/10  of  each  plate  was  im- 
mersed in  the  acid,  tlie  rest  being  exposed  to  the 
fumes.  After  15  days  the  plates  were  carefully 
brushed,  washed,  and  weighed,  and  immersed  for 
a  second  period  of  90  days.  The  accompanying 
table  shows  the  loss  in   weight   of   t he   plates  under 


Specific 

Tempera- 
ture 

Deft.   ('. 

Percent  dossof  Weight 

Loss  o! 
Weight  in 

Gaavity 

of  Acid. 

In    IS 
Days. 

hi  106 
Days. 

15  Days. 
Gm.  per  >-i 
in.  surface. 

1  52 

(1 

0-54 

103 

15 

1-52 

o 

0  92 

157 

25 

1-5-2 

18 

1  42 

2-58 

38 

1-52 

28 

4  27 

6  54 

116 

1-39 

8 

8-76 

16  70 

237 

1-39 

28 

3110 

58  50 

845 

113 

18 

n-78 

•22-40 

320 

113 

•28 

46  10 

82-60 

1,250 

different  conditions.  In  a  second  series  of  experi- 
ments the  bottles  were  left  open,  exposed  to  the 
air  ;  the  corrosion  was  considerably  greater  than 
in  the  first  series,  partly  on  account  of  absorption 
of  moisture  by  the  acid.  The  plates  were  most 
deeply  corroded  at  the  surface  of  the  liquid. 
Attempts  to  protect  the  metal  by  coating  it  with 
celluloid  varnish,  cellulose  acetate  caoutchouc,  and 
paraffin  were  unsuccessful  :  but  by  heating  it  for 
about  an  hour  at  400°  C.  to  500°  ('.  its  resistance 
to  attack  by  nitric  acid  was  much  increased, 
though  this  treatment  is  not  recommended  for  thin 
aluminium  vessels  as  it  impairs  the  mechanical 
strength  of  the  metal.  Welded  aluminium  was 
found  to  be  as  resistant  to  nitric  acid  as  the  un- 
treated metal.  The  rate  at  which  aluminium  is 
attacked  by  nitric  acid  is  increased  by  the  pres- 
ence of  copper,  sodium,  or  magnesium  in  the  metal, 
or  chlorine  or  hydrochloric  acid  in  the  acid.  The 
author  concludes  that  nitric  acid  can  be  safely 
transported  in  aluminium  vessels  provided  that  the 
metal  is  of  high  purity  and  the  acid  is  at  its  maxi- 
mum concentration  (cp.  Fr.  I'at.  151,812  of  1912; 
this  J..  1913,  699,)  but  gnat  care  is  necessary  in 
using  aluminium  vessels  for  the  preparation  of 
nitrocellulose,  as  the  rate  at  which  they  are  attack- 
ed is  much  accelerated  by  hydration  of  the  acid 
and  rise  of  temperature."-  A.  Tiiiu.at.  /lull  Soc. 
d'Eneour.,  1915,  /.'.'.  547— 554.— Journ  <ioc  Chem. 
Intl.,   August   31,    I'll:,,   p.   874.      (J.    A.    W.) 

Determination  or  Traces  oi    I  umox   Monoxide. 

"The  author  claims  priority  over  Graham  and 
Winmill  (this.  J.  1914,  944)  for  the  determination 
of  the  conditions  required   for  the  iodometric  esti- 
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bon  monoxide  in  the  air.     The  reduc- 

anhydride  by  carbon  monoxide  begins 

i    1    in 

200,000   and    re,   oxidation    t,,   carbon    dioxide   is 

complete    at    75      C.     It    the    carbon    monoxide   is 

accompanied  bj   a  considerable  excess    l"     20  vols.) 

tbylene,  acetylene,  or  hydrogei  ..ever. 

only   partrialh    oxidized,  and   re©  be  had 

to   iii  i  ■  may 

be  diluted  ;  at  dilations  of  l   in  100,000,  the  hydro- 

ii  i  Bensiblj   with  iodic  anhydride 

I  he  d  j   to    the    equation 

in      51 '( i   .  I  ,    maj     be    est  imated    i  onveni- 

ently   by  (direct      •  on  to 

I  !.,     ill'     loll, I  in 

ally  bj    pa  is'ii  ii    into  carbon   bisulphide 

and  comparing  with  a  standard  tint.  Sulphur 
dioxide   or    by!  iously 

..I   i ,  ,,iii  tin-  an    before  it  comee 
\wtli  the  iodic  anhydride  by  passing  through  potas 
nmn    hydrc  iti   n    and    ovei     Boda-lime. " — 

\     Gautter,   Bull  •  191S     >7,  '.'56—260. 

Journ.    Soc.    Chan     Ind.,   Sept.    15,   1915,  p.   918. 
.1     \    W.) 

I  n  ii  i  ".ir. -.  i ,  ■•.    oi     Lead    as    Sulphite. — "  Lead 
ran     i,  ted     quantitatively    from     BlighUy 

blutions  by  adding  an  excess  of  sodium  or 
ammonium  bisulphite  or  of  sulphurous  acid,  pro. 
>  ded  thai  i  ccessive  acidity  !«•  avoided  by  addi- 
tion of  ammonia  As  an  example,  22  cc  oi  a 
solution   of    lead    acetate   containing    7'832   gm     Pb 

and  Hi     m    oi   free  acet :id  per  litre  was  diluted 

to  about    It a  r»d  I  reated  with  an  excei     ol 

mi   bisulphite  solution,  the  mixture  being  well 

ed  to  settle  for  not  more  than  an 

houi        rhi     precipitate     ■  at    i  ollected    in    a    <  '• Ii 

crucible  and  rashed  with  cold  water  without 
allowing  the  whole  ol  thi  liquid  to  drain  until  the 
final  ,i     150°    C.    the    lead 

sulphiti  rresponding  to  01 723 

gm.     Pb;    error,     I     jm       The    lead    was    also 

•  itati  d    ■■  iili    sulphurous    ai  id     ontaining 

i  i     addition  of  sodium  acetate 

commended  in  this  case,  and  a  large  excess  of 

Bulphurous  acid  must  be  avoided.     Tlie  method  was 

successfully    applied   to  mixtures  of  lead   with   cop 

inadmissible  in   presence  of  the 

alkal irth    mi  tab:    I    metals    whii  h    an 

duced   bj    Bulphitei   (see  also  this  J.,   1914,    135).— 

G    S    Jamieson,     Imer.  ./.    Sci'.,   1915,    ',<>.  157—160. 

Journ     Soc,   Chi        h  d      Si  p(     15,    1915,   p.   925. 

r.  a.  w.) 

( 'rmnoRioN  dwi    enci    oi    Chloiuni    w 

Coai       "Rapid     corrosion     of     the     tubes     of     an 
,'nl   in  be  due  to  i  hloi  ine  in   the 

furnaci  tul ntaining    much    ferric 

1  hloride         II. ila   used    had    I  -I    from 

the  brine  districts  of  thi    Midlands,  and  the  whole 
,,)    the  i  lil,, i  in.'    ,0  018       to   0  34  I 
was    present    as    soluble    ■  hloi  ide      In    the  i 
another  bn  which  nothing  but   U  elsl 

coal  li.nl   been  used,  there  were  no  si^ns  of  p 

i»  1 1 in  after  three   j ears      Eleven 

samples    of    the    difl  used    in    this    and 

neighbourin  contained    l 

CI."     \    in   u  u  1 1     Analyst,  191      ;       16 
Jour      s„r     Ckem      And., May,    15,    1915,    p      IM 
(.1     A     W 

METALL1  i:<;i 

I  Ii   -  I     I    ,,|  I  I  ,    I  |.  ■'.         "Klce 

is  the  term  u  be  the 


removal  of  suspended  solid  or  liquid  particles  from 
gases  by  means  of  a  sti  Geld  maintained 

between    collecting    electrodes    and    discharf 

trodes.     The   pr ss   was   made  commercial   by   P. 

<;.   Cottrell  a   few  years  ago,  and  successful  appli- 
cations  since    then    have    been   severally    described. 

In  the  electrical  precipitation  process,  direct  cur- 
1  nglj   hign  Milt.iM.-s  are  used,  say  up 
Since    corrosive 
frequently   handled   and   high  temperatures  encoun- 
tered,  the  maintaining   of    insulation    and    connet- 
tions    has    been    a    serious     problem     in 
Another    difficult)    has    been    the    rei 
cipitated  [n    adapting    the    method    to 

various  purposes  a  great  numbei  ol   incidental  prob- 

i    been  ei intered  and  Boh  ed  bj    I 

neers. 

rhe  great    I  of  a]  i 

mi  .ii     i,    ■  and   alhed   industi  ies,   « hafla 

it  is  used  to  recover  by  products,  t,,  elim  m 
ind  ,    en  for  refining      Among  thi  si 
lurgical     applications     may     l,e     mentioned     the     re- 
cover}   ,,t  the  valuable  constituents  in   fumes  tr-  m 
sihei  nil  the    saving   of    hydrated    tin 

chloride   from   the   gases  of   a   detinnine   plant:   the 
removal  of  chlorine  from   thi  chemical 

works    by    adding    hydrated    In lust    to    the    „';is 

stream  and  collecting  the  resulting  bleaching  pow- 
trically ;  the  treatment  oi  fumes,  largely 
zinc  oxide,  from  crucibles  producing  zin 
alloys:  the  recovery  of  sulphuric  arid  mist;  the 
treatment  of  copper  convertei  gases,  with  a  re- 
covery  of  lead;  the  removal  of  valuable  mel 

■  i     from  i  opper  roast  ing  furna  the  frac- 

tional  pre'  ipit.it  ion   out    m|    i  he   gases   of 
smelting   arsenic   plain,   first   of   solid   parti, 
then  of   pure  arsenic  ai 
lining  treatment;  the  removal  of  volatilized  hydro- 

,  hi, ,ri,    acid   from    a    « ii upany's    es  - 

the    cleansing    of    sulphurous    ;.isr>    from 
sulphide    roaster;    the   cleansing   of    iron    blast  fur- 
s;   and   the   recovery   "f   values   from   the 
waste-metals   plant   of  a   lead   company. 

Possibly   ,,t    more   general    interest   are   tl 
of  application  outside  of  metallurgy.        I  I 
nation   of   carbon   particles   from    fu/nace 
any    kind    has 
offers    an    advantage    over    the    use    ,,f    mechanical 

also    i  he    part  ii  lei 
I  > ii ~t   in  cement  manufacture  can  I"-  controlled  with 
electrical    precipitation.     Illuminating    gas    can    be 
tut  irely  detai  red       \    parti, 
,  ation    is   t  be   i  ollei  i  ion   ,,f    powdered    mill 
eggs,   malt,    grape    fruit 
stall,  .I    for  the   M ilk  Floui    i  lompan 
deis  are   thrown    down    from    a    hot 
of     ,-\  aporati  d 

1 ii    removed    1". 

Excellent    powdered   oi  tei  als   are  thus  re- 

covered cheaplj       rhe  preliminary    removal  "f  'lust 
from  the  ail    used   in  the  treatment   instui 
product    free    from    dirt.     Another  exceedingly    In- 
teresting   install. iti, ,n    i-    one    for   collectir 
salts   volatilized    from   felspar,   at    Cataaaupua,    Pa. 
This   undoubtedlv   is   the   first    commercial 
titm    in   the    I  i, ii,, l    States    foi     producing    potash 
salts     primarily,     the     residue     being     bj 
While  the  scheme  as  a  whole  is  still  in  tl,. 
mental    stage,  the   collection   of    the   salts   bj    ejw 
ia   proved 

i  ii ,l,i     ,  onsideration    also    is    i  hi 
aluminium  oxidi 

coal,    tin    oxide    for    enamel,    powdered 
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;  iiv.  potash  from  burning  of  molasses,  potash 
from  cotton  seed  hulls,  black  smoke  from  round- 
houses and  other  places,  fertilizer  dusts,  zinc  sul- 
phides, zinc  oxides,  powdered  borax,  fumes  and 
dust  from  calcium  carbide  furnaces,  dust  from 
rotary  lime  kilns,  dust  from  pyrite  burners  in  sul- 
phuric acid  plants,  gold  and  silver  from  jewellers' 
sweepings,  fumes  from  linseed  oil  burning  kettles 
in  varnish  works,  powdered  alundum,  ammonium 
chloride,   nitric   acid,   etc. 

The  utilization  of  the  process  in  conjunction  with 
ventilation  of  the  railroad  tunnels  in  Baltimore  is 
also  under  consideration  and  it  may  be  in- 
stalled there  unless  electrification  of  the  railroads 
is  decided  upon.  Furthermore,  since  it  is  so  easy 
to  remove  dust  from  air  by  these  processes,  they 
may  be  useful  in  connection  with  the  ever-present 
problem  of  suitably  ventilating  subways." — Ltnn 
Bradley. — (Pro.  American  Inst,  of  Electrical  En- 
gineers).— Engineering  Magazine,  June,  1915,  p. 
42:.  — (H.    A.    W.) 

Lead  Acetate  in  Silver  Extraction. — "  The 
experiments  described  here  were  made  at  the 
Mexican  mill,  Virginia  City,  on  the  effect  of  lead 
acetate  and  zinc  salts  on  the  extraction  of  silver 
firm  ores,  and  also  with  the  idea  of  finding  some 
method,  other  than  empirical,  for  the  determina- 
tion of  the  amount  of  lead  acetate  to  be  used  for 
a   given  silver  ore. 

After  laboratory  tests  were  made  on  the  ore  the 
extraction  appeared  to  be  slightly  better  when 
using  lead  acetate  in  new  solutions,  but  slightly 
poorer  when  using  mill  solutions.  This  was 
attributed  to  the  zinc  accumulating  in  the  mill 
solutions.  As  the  Mexican  mill  is  a  continuous- 
treatment  plant,  it  was  decided  to  run  long  mil! 
tests  with  and  without  lead  acetate,  keeping  all 
other  conditions  as  nearly  the  same  as  possible. 
The  ore  was  ground  so  that  92°„  would  pass  a 
200  mesh  screen.  The  temperature  was  kept  at 
95c  F.,  cyanide  at  2.5  lb.  K('\,  and  lime  at  05 
lb.  CaO.  The  accompanying  table  shows  averages 
for   each   period. 

The  zinc  was  determined  daily  by  direct  preci- 
pitation as  sulphide.  The  reducing  power  of  the 
solution     was    also    determined.  No    connection 

could  be  found  between  the  extraction  and  the 
reducing  power.  The  extraction  of  silver  was 
''■'!'.  better  in  the  second  test  than  in  the  first, 
the  time  of  treatment  was  18%  less  in  the  second 
than  in  the  first,  and  the  consumption  of  cyanide 
was  J  lb.  more  in  the  second  than  in  the  first. 
Avcraoe   Results  nf  Mill  Tests. 

Test  No.   1.     Test  No.   2 

Length   of   test,   days   92  72 

Tone    per    dav    72  85.5 

Silver,    oz.,    heads    15'88  1797 

Silver,   oz...   tails   222  224 

Extraction,    per   cent 84"2  87-4 

Acetate,    lb.    per   ton    09  nil 

Zinc,    gm.    per   100   cc.    solution       00848  00168 

1  hiring  test  No.  1  we  found  lead  at  head  of  the 
zinc  sump  solution  by  Clennell's  method.*  I  be- 
lieve that  accumulation  of  zinc  in  the  first  period 
wag  due  to  the  use  of  lead  salts  and  that  the 
amount  of  zinc  in  solution  should  be  kept  as  low- 
as  possible,  or  rather  that  there  should  be  only 
sufficient  lead  or  zinc  salt  in  solution  to  precipitate 
the  alkaline  sulphide.  An  excess  amount  of  metals 
in   cyanide   solution    will    retard    the    rate   of   extrac- 

•  Engineering  ami  Mining  Journal,  Sept.  s,  1818. 


tion.  As  alkaline  sulphide  will  precipitate  lead, 
zinc  and  silver  out  of  cyanide  solution,  in  the 
order  named,  a  daily  estimation  of  zinc  should  be 
made  to  determine  whether  the  silver  is  protected 
or   whether   it   is  in  excess. 

During  1913  the  Mexican  companv  took  over  a 
lease  on  the  Monte  Cristo  mine  and  I  did  more 
work  along  these  same  lines.  Before  starting  the 
mill  on  this  ore,  two  series  of  laboratory  tests 
were  made— one  with  freshly  prepared  solution 
and  the  other  with  mill  solution  from  Mexican 
ore— varying  the  proportions  of  solution  to  ore 
and  the  amount  of  lead  acetate.  The  tests  made 
with  new  solution  showed  that  a  dilution  of  1:10 
gave  a  maximum  extraction  without  lead  acetate, 
while  at  a  dilution  of  1  :  2,  which  would  be  more 
nearly  mill-working  conditions,  the  maximum  ex- 
traction  was   obtained   with   1^   lb.    of   lead   acetate. 

Tests  made  with  mill  solution  at  a  dilution  of 
1  :  10  without  the  use  of  lead  acetate  gave  maxi- 
mum extraction,  but  slightly  lower  than  that 
obtained    with   fresh   solution.  "  With   a   dilution   of 

I  :  2  the  maximum  extraction  required  j  lb.  nf 
lead  acetat?.  Besides,  an  excessive  amount  of 
lead  gave  poor  extraction  in  all  tests.  Judging 
from  this  information,  the  amount  of  zinc  salts  in 
solution  appears  to  have  some  relation  to  extrac 
tion. 

I  pon  starting  the  mill  on  this  ore  I  determined 
not  to  add  any  lead  salts  until  the  zinc  salts  were 
lower  and  some  marked  change  of  extraction  of 
silver  occurred. 

Daily  tests  were  made  for  zinc  and  for  alkaline 
sulphide  by  the  nitroprusside  test.  The  results 
are   shown    in   the  accompanying  table. 

Mill  Tests  on  Monte  Cristo  Ore. 

ilea. ]<,  Tails,-       Acetate,  Zinc, 

1  »ZS  Oz.  Lb    per         Grams  per 

silver.  Silver.         Ton  Ore.  100  cc. 

1     6-12  220  nil  00650 

2     5'17  154  nil  00420 

3     5-04  T58  nil  00380 

4     696  T56  nil  0  0380 

5     9  21  176  nil  0  0203 

6     16-62  1-80  nil  00124 

7     1572  218  i  00050 

8     11'59  3-03  i  00050 

9     11-21  395  I  trace 

10     11-63  460  i  trace 

II     13-79  3-04  J  trace 

12     1326  2-65  trace 

13     18-83  210  IJ  00050 

14     1003  209  1'  00168 

15     1436  167  1^  00168 

16     1046  1-46  li  00230 

17     14-56  137  l|  0-0295 

18     8-31  107  14,  00395 

19     5-51  1-21  li-  00346 

20     5-50  114  10  00356 

21      5-03  080  10  00380 

22     6-15  074  10  00320 

23 4-88  054  10  00340 

*The   tails   for   a   given   day   are   for   heads   three 

or    four   days    previous. 

The  table  gives  the  silver  content  for  heads  and 
tails,  the  amount  of  lead  used  and  the  amount  of 
zinc  in  solutions  returning  to  the  head  of  the  gold 
vats. 

In  testing  for  alkaline  sulphide  we  were  unable 
to  detect  any,  but  from  the  clean-up  made  during 
the  period  when  no  zinc  was  in  solution  matte  was 
formed  on  our  bars.  This  was  the  only  time  we 
had  matte.  I  believe  tTiat  alkaline  sulphide  must 
have    been    in    solution    at    that    time.     Daring    the 


Tlit  Journal  <■/  Thi  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.        Mar.  HUB 


d    we    had    trouble     in     titrating     with     silver 

nitr.it'-       After    first    adding    silver,    a    dark    brown 

precipitate   wonld   form,   which  would  disappear  on 

shaking,   and   the   final   precipitate   wonld   be  dark. 

solutions     were     made      in    the 

U)    test     for    alkaline    sulphides    by    the 

nitroprnsside   method.     It    was  found   that   cyanide 

me    containing    small    quantities    of    sulphide 

i    read    with   i    I  onlj    in   absei 

or   zin<    Baits        '      I.     Morris.-  Bug.    and 

Mining  Journal,  July  31,  1915,  p.  189.     (H.  A.   W   I 

nHINO      ClANIDE      PRECIPITATE.      "The     mixed 
product    that    results    from    the    usual 
cyanide   plants  consists,   before  anj    acid   treat 
and   apart    from    gold   and    silver   contents,   of    two 
classes   of    constituents.        Thi     first    class    includes 
thus.-  substai  "  .   or  conld   I"',   rendered 

alphuric  acid,  though  not 
under  the  i  mo. litmus  which  are  po 
al    cyanidi    plants:   and   the   second   class   includes 
nld  not  be  rendered  Bolu- 
ble  by  these  same  means 
Separation    of    Impurities.-  The    group    of    sub- 
3    that    arc    soluble    in    sulphuric   acid    consists 
pally   of    zinc   metal    and   compounds, 
metal   and  compounds,  and   iron  and   its  compounds. 
There     are,     besides,     various     complex     cyanides, 
ferrocyanides,   and   other  elements  which   occasion- 
ally exisl    in   various  combinations   and   quantities, 

as    magnesium,    aluminium,    nickel    and 
num. 

group   of    sul  I    oluble    in    Bulphuric 

i  i  nd,   calcium   <  ail. mi- 

ll   and    its  (.impounds,   and 

carl a ii-   mattei       Of   thesi    Bubstances   Band   is 

usually  present  as  ..  resull  of  defective  filters  oi  of 
atmospherii  duBt  Both  of  these  causes  can  be 
guarded  againsl  and  therefore  the  amount  ..t  Band 
present  can  be  kept  down.  Calcium  compounds 
cannot   alwa  low.     Lead,  apart 

from   being   a   more  or   less  i  nstituent    of 

has  often  to  bi    used  to  aid   the  prei  ip 
work  tter  is  also  present   in  zinc 

to  a  slight  extent  I*  is  evident  that  if  every- 
thing which  is  theoretically  soluble  in  sulphuric 
ai  ol  ;  here     wonld     rema  In     foi 

of   impurities  after 
I 
before  and  after  acii  ilso  aftei   the 

,1. .  Ing  oi  calcining  thai  follov  I  he  ...  id  tn  at 
incut,    is   prett]    ".-H   known   to  operate] 

\-    a     rule 
I  here   i  Bma  ins  aftei    a.  id   I  reBl  menl   a   targi    | 
tion  -  This 

is  evident  from  the  base  metals  in  the  bullion  pro- 
duced, also  from  a  rongh,  pocket  lens  examination 
of  the  slimes  after  acid  treatment  and  calcination. 

in   complex   cyanidei 
affected    by    the    p.cid    treatment    i      Bhown    by    the. 
ammonia   ..oven   off   during   thi    subsenuent    calcina- 
i  ion      hi-  by  a  small  scale  .  ■■-.  nei  iment 

that    material    which    has    I n    acid    treated    and 

calcined  lally,    bv    further    acid    treatment, 

yield  in  a  soluble  condition  mon 

..f  the  first  class.     This  further  a.  ill  treatment  has 

"f   course   1 n    rendered    effective   by 

tion    [oxidation]    which   I  des   in- 

ilphatei  or  ..voles,  nod   insoluble  cyanidi 

Bolubl mpounds        Beyond     this,    any     metallic 

zinc    that    during    the    first    acid    treatment 
have  1"...   protected   >  id  or  copper  or  the  sul- 

phides   of    tlo-sc    met;, i..    will    be    oxidized    during 


I    calcination   or  otherwise   prepared   for   further   acid 
treatment 

The  ordinary  acid  treatment  is  generally  carried 
out  in  a  lead-lined  vat  fitted  with  a  wat< 
cover,  gas-escape  pipe,  steam-heat  attachment  and 
meal  agitator,  or  in  some  apparatus  that 
answers  the  same  purpose.  In  any  case  the 
I  agitation  is  most  important,  as  all  the 
material  that  is  to  l..-  acid  treated  should  be 
well  in  in 

\s    |  atment    proi .-.-.Is    tin-    in.  1 1 

amount  of  line  slimy  material  formed  will  tend 
more  and  more  i •  ■  r  ■  m  the  a.  ten 

..t  the  acid,  ami  therefore  efficient  agitation,  even 
t..  the  point  ..f  attrition,  becomes  more  and  more 
important.  When  the  ordinary  acid  treatment  has 
been  finished  bo  that  practically  no  further  action 
takes  place  and  the  slimes  an-  still  in  the  acid- 
treatment  vat,  any  substances  of  thi 
which    remain    can  by    tin-    procedure 

that  I  shall  outline  :  and  any  lead  or  lead  com- 
pound that  may  also  1"-  present  can  be  turned  into 
sulphate  so  that  it  will  not  appear  in  the  Imal 
bullion   bar. 

Bemoval    of    Residual    Impurii  •'    all 

decant  or  filter  off  as  much  as  possible  of  the  well- 
settled  zinc  solution,  leaving  all  the  slime  in  the 
...  i.l  treatment  vat;  then  i  on  m  flesh  water  till 
the    total     weight    uf     Wilier    is    al. out     live    tim.  -     ■ 

jht    of    the    slime    in    thi 
While   continuously   and   thoroughly   agitating,   add 
separately   strong  sulphuric  acid  (whatever  st. 
is    available]    ami    then     bichromate    .if     potassium 
pn       ii  Ii    dissolved  in  as  little  hot  water  as  • 

lii.  It     is     better     while     till-     I  I  .  -a  t  lllel  it     Is     going     on 

■  p  the  contents  of  the  vat   hi  ■   two 

ils  are  always  required  in  the  proportion  of 
2j  lb.  of  actual  Bulphuric  acid  (or  say  l  11.    of 

a.  ol      to   each    p. .un. I    ..f    solid    bichromate    of    | 
sium.  II."       a.lo.il      total      am. .lint      of      aci.i 

I.;.  In. .mate    to    be    used    will    naturally    depend    on 
the    quality    of    the    slime    in    the     vat  :     but 
addition   of    say    in   lb.    of   sulphuric  acid    (or    16   lb. 
of   Ol.  ,     a.  i.l     will   be   followed   by    I   lb.   of   bichrom- 
ate of  potassium  dissolved  in  as  little  hot  wal 
possible, 
Three  or  four  minutes  after  adding  the  bichrom- 
-inall    sample    of    filtered    so lotion    from    the 
vat   .an   I..-  tested   for  .In, .un.    acid   by  well  known 

lests    or    it     max      be    evident     from     the    ...lour    ol"     the 

filtered    solution.      When    chromic    a.  i.l    is    pn 
and   persists  for  a  minute  ...    two  till    ... 

is    finished,    but    until    this    persistei t    chromic 

acid   in  the  solution  necessary    to 

t  nine     the     addition     of     sulphui  ii      a<  id     and 

bichromate  as  described      When  treatment  is  finally 
finished,    the    slime,    after    very    thorough 
washin  ted    and    di  ii  .1    in    the  usual  w  ay 

and    is   then    ready    for   smelting. 

It    has  1 ii   found   that   a  small-scale  trial  in  a 

glass  flask  will  show-  m  a  f.w  minutes  the  altera- 
tion, if  any.  when  the  treatment  with  acid  and 
bichromate    follows    the    ordinal  tment 

treatment    with    acid    and    bichromate 

not    I..-   carried   out    until   tl rdinarj 

ment  has  been  worked  to  a  finish,  as  previously 
il.s,  nl.e. 1       Salt    or    hydrochlorii    a.  ol    sln.nl. I    not 

be    used    cither    ill    t  lie    old    I  '     or    ill 

the  subsequent  acid  and  bichromate  treatment 
\tt.r    treatment    with    acid    and     bichromate     the 

slime     will     settle     well     without     any     of     the     ll-  lal 
I,   as  glue  and   alum 

naii't't    Practii  I  lirom- 
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ate  of  potassium  there  could  be  used  the  same 
weight  of  bichromate  of  sodium.  Similarly,  per- 
manganate of  potassium  or  sodium  in  calculated 
equivalent  quantity  could  be  used,  but  it  is  not 
so  satisfactory  for  several  reasons.  If  the  treat- 
ment with  acid  and  bichromate  is  carried  too  far 
the  only  trouble  is  that  silver  will  begin  to  be  dis- 
solved, although  this  can  be  recovered  from  the 
solutions  if  necessary.  The  finished  slime  is 
heavy  and  after  slight  heating,  in  order  to  dry 
it  thoroughly,  will  generally  appear  as  annealed 
gold,  and  sometimes  will  show  the  gold  colour 
even  before   heating. 

Unless  much  sand  is  present  no  flux  other  than 
borax  glass  is  required  :  it  is  well,  however,  always 
to  add  a  little  nitre  to  oxidize  any  small  amounts 
of  carbonaceous  matter  that  may  be  present.  The 
finished  slime  must  be  smelted  in  a  clay  crucible. 
It  must  not  be  put  in  a  plumbago  crucible  and 
should  not  be  in  contact  by  stirring  or  otherwise 
with  plumbago  or  any  reducing  agent  during  or 
before  smelting  :  otherwise  a  mixed  lead  matte 
may  be  formed.  The  final  bullion  should  be  prac- 
tically free  from  zinc,  lead  and  copper.  The  extra 
cost  for  acid,  bichromate  and  labour  in  this  work 
will  be  more  than  compensated  for  by  the  de- 
creased cost  of  fluxes  in  the  smelting  ;  by  the  fact 
that  no  light,  dusty  slime  will  be  handled  ;  by 
the  saving  of  time,  labour,  and  fuel  in  the  smelt- 
ing: and  by  decrease  in  the  amount  of  slag  pro- 
duced. Practically  all  the  bullion  will  be  obtained 
at  once  in  the  bars/' — H.  T.  Durant — Eng.  and 
Min.  Journal,   Sept.    25.   1915,  p.   523.      (H.   A.   W.) 


Gold  Precipitation-  ox  Paper. — "  Apart  from 
any  other  inherent  advantages  which  electrolytic 
precipitation  may  possess  over  the  chemical  sys- 
tems, the  former  method  merits  attention  at  the 
present  time  on  account  of  the  high  price  of  zinc. 
Hitherto  electrolytic  precipitation  appears  to  have 
received  the  cold  shoulder,  doubtless  because  of 
the  many  extravagant  claims  made  on  its  behalf 
which   have   not   been   realized    in   practice. 

Weakness  of  former  electrolytic  processes. — In 
my  experience,  electrolytic  precipitation  on  sheet 
lead  cathodes  proved  highly  satisfactory,  precipi- 
tation being  just  as  complete  as  when  zinc  was 
employed.  But  electrolytic  precipitation  on  a  me- 
tallic cathode  and  chemical  precipitation  by  means 
of  cither  filiform  zinc,  zinc  dust  or  aluminium 
all  involve,  subsequent  to  precipitation,  separation 
of  the  precipitated  precious  metal  from  the  lead, 
zinc  or  aluminium,  as  the  case  may  be,  before  tin 
precious  metal   is  recovered    in   the   form   of  bullion. 

The  method  of  electrolytic  precipitation  on  paper 
cathoiles,  herein  described,  has  been  evolved  with 
the  object  of  eliminating  as  far  as  possible  the 
separation  of  the  precipitate  from  the  precipitant 
If  precipitation  on  paper  cathodes  proves  to  be 
satisfactory — and  experimental  work  gives  ground 
for  high  hopes — then  it  would  appear  to  be  a  step 
in  advance  of  precipitation  on  a  metal,  owing  to 
the  simple  operation  required  after  precipitation 
to  yield   the  precious  metal   in   the  form   of    bullion 

Before  proceeding  to  a  detailed  description  of 
the  method,  it  is  well  to  say  that  I  am  far  from 
laying    claim    to    any    originality    in    the    matter    of 

making  a  non-conductor,   such  as  paper,   a   c luc 

tor  of  electricity.  The  art  of  making  non-conduc 
tors  conductors  has  been  known  for  move  than  half 
a  century.  Originality,  if  originality  there  be,  lies 
in  the  manner  of  applicati f  this  known  art   to 


the  cyanide  process,  that  is,  in  precipitation  on  a 
combustible   cathode. 

Further,  no  claim  is  made  that  this  method  has 
yet  emerged  beyond  tin-  experimental  stage,  inas- 
much as  time  and   opportunity   have   not  permitted 

an  actual   clean-up   mi   a    full   , lmercial   scale.      At 

the  same  time,  all  experimental  work  herein  de- 
scribed was  earned  mi  with  actual  mill  solutions 
and  in  an  electrodeposition  \;it  oi  full  commercial 
size,  containing  3,500  sq.  ft.  of  sheet  lead  cathode 
surface.  Opportunity  only  permitted  of  'he  trial 
for  30  days  of  a  limited  number  of  paper  cathodes. 
These  latter  were  hung  from  the  negative  crossbar, 
side  by  side  with  lead  cathodes,  and  appeared  to 
receive  a  deposit  of  precious  metal  just  as  readily 
as  the  lead  cathodes. 

Briefly,  the  process  consists  in  the  electrolysis  of 
the  clear  cyanide  solution,  and  the  precipitation  of 
the  precious  metals  on  paper  cathodes.  Whenever 
it  is  desired  to  make  a  clean-up,  incineration  and 
melting  of  the  cathodes  will  yield  the  precious 
metals    in    the    form   of   bullion. 

Preparation     of    Paper    for    Electrodeposition.— 

Any  paper  of  reasonable  stoutness  and  having  a 
smooth  surface,  such  as  the  pages  of  the  Enginei  r- 
ing  and  Mining  Journal,  answers  well.  It  is  cut 
into  strips  of  the  required  size,  preferably  not 
more  than  2  or  3  in.  in  width.  These  strips  are 
immersed  momentarily  in  melted  beeswax.  Before 
the  wax  has  solidified,  the  sheets  are  dipped  in 
flake  graphite  (not  plumbago),  which  is  thus  made 
to  adhere  very  firmly  to  the  paper.  When  the 
latter  has  cooled,  more  graphite  is  rubbed  on  the 
surface  of  the  paper  until  the  latter  appears 
highly  polished.  The  function  of  the  beeswax  is 
twofold — it  not  only  renders  the  paper  waterproof, 
but  also  serves  as  a  bed  for  the  graphite.  It  is 
advantageous  but  not  absolutely  necessary  to  dip 
the  sheets,  prepared  as  described  in  alcohol  and 
again  in  water,  to  remove  any  air  adhering  to  the 
surface.  The  cathode  is  now  ready  for  immersion 
in  the  electrodeposition  vat.  Electric  connection  is 
established  with  the  negative  main  in  the  follow- 
ing manner  :  Each  cathode  strip  is  clamped  at  the 
upper  edge  between  two  strips  of  sheet  copper 
about  |  in.  wide,  by  means  of  small  clips  (ordinary 
tie  clips  answer  very  well).  A  copper  hook  sol- 
dered to  one  of  the  copper  strips  suspends  the 
cathode   from   the   negative   crossbar. 

Details  <<t  tin  Electrodeposition  Vat. — As  has 
already  been  mentioned,  the  great  majority  of 
cathodes  employed  were  of  sheet  lead,  opportunity 
not  permitting  of  a  trial  of  more  than  a  limited 
number  of  paper  cathodes.  The  vat  had  i  total 
cathode  area  of  3,500  sq.  ft.,  giving  it  a  capacity 
of  2  tons  of  solution  per  hi.,  that  is  to  say,  solu- 
tion (lowing  through  it  at  this  rate  was  entirely 
robbed  of  its  precious-metal  contents.  The  vat 
was  constructed  of  3-in  planks  and  was  25  ft.  long, 
5  ft.  wide,  3  ft.  deep,  all  these  being  dimensions 
in   the  clear. 

Anodes  were  of  Xo.  10  sheet  iron.  5  ft.  1  in.  long 
by  2  ft.  8  in.  deep,  and  were  fitted  into  saw  cuts 
in  the  sides  and  bottom  of  the  vat.  To  promote 
thorough  circulation  and  ionization  alternate 
anodes  were  raised  2  in.  above  the  level  of  the 
solution,  the  remaining  anodes  being  fitted  into  tie- 
bottom  of  (he  vat.  Each  alternate  pair  of  anodes, 
therefore,  formed  a  water-tighl  compartment,  con- 
sequently the  whole  of  the  solution  was  caused  to 
How    over    one    anode    and     under    I  lie    next.  The 

distance    between    anodes    was    3    in.      Anodes    were 

enclosed   in  cheesecloth   (o   prevent  chance  of  .short 
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circuitin.  ted   in  multiple. 

low    the    level    of    the    dilution 
an     graduallly   eaten   away. 
The  action  of  the  electric  current  is  gradually  to 
the    anodes.      In    this    particular    case    the 
anodet    were   of   iron   and   the   anode   product   con- 
mainly  of   Boating  Bocculent  hydrated  ferric 
oxide    which    accumulated    in    the    anod 
1,1,1,1-       The    removal    of   this    !;  pro- 

duct  »as  readily  effected  by  the  following  device: 

\  i ■   the   level   oi  rejected 

above  the  level  •  thi  nlution,  the  vat  bad 
oul  "i  i  ad  an  ovei  flo  ■  lip.  Below  this  lip 
at  the  normal  level  ol  the  solution  was  the  normal 
outlet  pipe  Bj  closing  a  valve  on  this  lattei  pipe 
the  level  of  the  solution  could  be  raised  above  the 
tops  of  the  projecting  anodes,  causing  a  direct  flow 
throughout  the  tank  and  the  rapid  and  complete 
al  of  the  floating  anode  product  over  the  How 
lip  into  a  sump  vat  The  only  labour  involved  in 
tins  operation  was  the  opening  and  closing  of  a 
valve  This  operation  was  found  necessary  only 
onci  in  every  24  hours.  It  is  to  he  noted  that  the 
anode  product  always  carries  high  precious-metal 
\ alues.  which,  however,  are  loosely  held,  and  which 

rapidly    pass    into    solution    again    in    tl- 

A    weak   current    was   used,    the    current    density 

being    0'02   amp.    per   sq.    ft     of    cathode   surface,   and 

the  pressure    from  3  to   I   volts 
Noteworthy  Featurei  of  tht  System.-  The  follow- 

ppeared    t,,    the    writer    to    he    advants 
feature        rhi     mall  amount  of  attention   required; 

ith  which  a  clean-up  could 

be  made  as  compared  with  other  methods  ,,f  pre- 
cipitation, incineration  and  inching  of  the  cathodes 
yielding  the  precious  metals  in  the  form  of  bullion; 
the  continuous  nature  of  the  process  A  clean  up 
entails  no  stoppage  of  operations  whatever. 
Cathode   sheets    may    be    removed    as   often   as   de- 

.iimI  replaced  bj  aev  ones  without  switching 
,,ff  the  current  .  Tic-  precipitated  precious  metals 
adhere  Rrmh  to  the  cathode  Then-  is  no  danger 
,i  mechanical  loss  from  particles  dropping  off  At 
tirst  consideration  it  might  he  thought  tli.it  a  paper 
cathode  would  rot  tftei  lengthy  immersion  n  the 
solution  I  he  i'  ■  ,  r  oi  tliis  takes  place.  As  the 
deposit     of    pi  etal    ini  reases,     the    papi  r 

cathode  becomes  more  and  more  metallic  in  appear 
.,i,,,    .nid    properties        \tt,-i    30    dayB'    immersion. 

paper  cathodes  were  found  to  ling,  when  tapped 
with  a  pice  of  metal  Then  is  a  small  consump- 
tion ,,f  electric  power  and  the  cost  of  precipitation 
is  low        Douglas    Lai  st <».   Journal, 

*,ng     14,   1915,  p.   276        B      \     W.) 

Abstracts  of  Patent  Applications. 

184    i  i        Bothi      Belmutti     Lindhorst        [m 

provements    in    meant     '  shaking 

,  hute  conveyoi  -      ! 

I  In-    applicat  ion    refet  menl    for 

actuating  Bhaking  chutes  for  Btope  conveyori       I 

the  ordinary    chain   suspended   chute   the   applicant 

I.y   to   attach   a    fulcrum   carrying    ■■    form   ol 
,cll    ,  i.inl,    lever,    the    horizontal     arm     being     the 

in, lie.  while  i  bi 
ed  to  a  chain  carried   from  the  hanging  wall  at  a 
suitable    hot  sni  ,•    from    the    hell  crank 

When  handle 

the     ,  hi "i     inn.  lit      I..     1  lie     \  ,'l  thai      .11  111      he,  olllcs 

the  iri  '  be  point  ol  attai  hm< 


the  chute  moves  backwards  taking  the  chute  with 
it  :  on  the  handle  being  released  the  chute  falls 
forward  again,  and  the  repetition  of  this  action 
carries  forward  the  mck   in  the  chute. 

117    15     James     <  harles      Soskins     Vaught. 

Improvements    in    Pneumatii     Drills 

This  application  refers  to  a  rock  drilling  machine 

of  the  pneumatic  hammer  type  in  combination  with 

.,  support  "i   shell  and  ;i  reversible  or  double  acting 

air    feed    mechanism    fur   the   said    machine. 

(I         96   15.     William   Rogers  Sennett   il  .    Richard 

I  * ;  >  > ...    (2)     Improvements  in  Tube  Mill  Liners 

'_"!    I    I  5 

Tins    application    relates    to    tube-mill    liners    in 
which    it     is    proposed    in    use    old    stamp 
with  the  shank  end  projecting  inwardly  with  filling 
material  let '.-.  ■  i  a 

(C.)     209/15.     William    l>avid    Williams.     Improve- 
ments in  water  spraying  devices.     1.9.15. 

This  application  refers  t . .  a   water  spraying  di 
comprising   a    casting    01    casing    having    at    one   side 
.,    watei     inlet    and    at    right    angles    to    said    inlet    an 

air  inlet  and  an  outlet  opposite  the  water  inlet,  the 
water  passage  from  said  water  inlet  to  the  said 
nutlet  being  provided  by  a  piece  of  tube  and  a  cap 

adjustably  secured  in  the  outlet  and  constructed  to 
form    around    the   outlet    end    ,,f    the    water   pipe    an 

adjustable  annular  air  outlet   passage 

i  !  16  Gogu  '  onstantinesco  '1 1,  Walter  Had 
don  l-l  A  method  and  means  for  transmitting 
power    by    wave    transmission    through    liquids. 

is    I     U. 

This  application  refers  t"  a  method  or  means  for 

transmitting  power  for  operating  reciprocating 
apparatus  such  as  pumps,  drills,  hammers  ami  tin- 
like,  by  means  of  a  series  of  periodic  variations  of 
pressure  and  volume  travelling  along  a  single  liquid 

column. 


Changes  of  Address 

ilembers  "ml    Issociates  art   requested  '>•  notify 
tin      Secretary     immediately    of     any     ch 
address,  otherwise  if  it  to  guarantee  tht 

delivery  ni  Journals  or  notices.  Tin  Secretary 
should  in  notified  at  ona  o)  non-receipt  •■/  Jnur- 
nats  mill  Notices. 


i  i  1 1 1  \.  \v  .  /.,  "  We-t  ■ i       I  I.,     Lvent 

Norwood,   London,   S  I 

u     S.,  I  ■■  Johannesburg  ■   Kan' 

Mines.     Ltd..     I'll.     Box    •-'.    Florida 

Bardy,  .1      \  .  I  ■<   Klerksdorp  i   Mew   H,  i 
Co.,   Ltd  .I'"    Bos    10,  Cleveland 

'        to    Shamva    Mines.    Ltd..    Shamva, 
Rhodesia. 

Joins,    .1      A   .    In    I'  <i     Box    6,    Millsite. 

Marriott,    i       \      I     Golden    Kopje   Mine.    Lomi 

jundi,    Rhodi 
Maxwexl,    F     A     G.,   I  ■■   Randfohtein ;    P.O     Box 

1242,  Johannesburg 
Rome,    A     s  .    /  o    Nigel  :    Bell    Mine,    Q 

Rhodesia 
u  ii  -ii.  T    S.,  /  o  Germiston  :  P.O.   Box  B,  I  lev* 

hind 

i  in  \n  ins.    II  Eldorad      M  ine,    Masl 

R| 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
April  15,  1916. 

The    Ordinary    General    Meeting    of    the 
Society     was     held     in     the     South     African 
School  oi  Mines  Building.  Johannesburg 
Saturday,    April     15th,     1916,     Prof.   J.    A. 
Wilk     -  \     e-President)    in    the    Chair. 

There  were  also  present:  — 

21  .Member-:  Messrs  3  Gray,  Prof.  J. 
Ilier,  E.  H.  Croghan,  John  Wa 
E.  M.  Weston,  A.  McA.  Johnston,  Prof.  G. 
H.  Stanley  (Members  of  Council),  H.  R. 
Adan  .  W.  Bleloch,  H.  C.  Boydell,  J. 
Chilton,  H.  W.  Gill,  B.  J.  Hastings,  W.  H. 
Jari'.  J.  A.  Jones,  P.  T.  Morrisby,  S. 
Nettleton,  S  Newton,  E.  A.  Osterloh  and 
W.  S    V.  Price. 

6  Associates  and  Si  lents  Messrs  J. 
Cronin,  0.  A.  Gerber,  J.  Gibson,  J.  Ingram, 
D.  W.  Pugh  and  H.  Rusden. 

10     Visitors,    including    Mr.    H.     1    sti 
.   Mr.   C.   B.    Kingston,   Mr.   F.    S 
and  Fred  Rowland   (Secretary). 

MINT  I  i    5. 

es  of  the  last  Ordinary  G<  u<  ral 
Meeting,    is   printed    in  the  Marcl 
med. 

MEMBERS    FOR    ELECTION. 

Pro!     G     H     s.  ,nley  and   Mr.   A.    McA 
appointed    scrutineers,    who 
e  resull   of  the  ballol   to  be  that 
_     gentlemen  had   been   el 
-    :iety : 
I.e.  n-.    I  lai  i.k    Davis,     P.O.     Box     I,     Mill     - 

Randfontein.     Mining   En{ 
Wattes,   Thomas   Park,   P.O.   Box   5705,  Johannes- 
Miner. 
INDISPOSITION  of  PRESIDENT. 

The  Chairman:  I  am  sure  we  are 
all  -.  ■  ■  .  -  nry  to  hear  that  the  Presidenl  is 
abs  -    i  >wing  to  illness,  but  he 


has  our  best  wishes  for  a  speedy  rec 

Jin.    RALPH    STI  iE 

The   Chairman:     It   is    with    great    plea- 
sure  that    1    rise   to    pn  pi  se    a    \  ei ' 
vote  of  congratulation  to  one  of  our  Corre- 
sponding  Members   of   Council.     I    n 
Mr.  Balpb  Si  bas  been  pri  imi  t.-.l 

from  Captain  ti  i  Maji  r,  and  Assistanl 
Inspector  of  .Mines  on  the  General  Head- 
quarters Start,  for  distiii.  \  ices  in 
Flandet  - 

The  Secretary:  In  that  connection.  I 
wish  to  state  that,  two  or  three  meetings 
ago,  I  mentiot  rtain  gentlemen  had 

given  me  a  couple  i  ad  corn- 

Major  Stokes  and  Capt.  G  ; 
Williams,  our  two  Corresponding  Council 
Members,  for  their  men  at  the  front,  and. 
subsequently,  another  two  guineas  were  re- 
ceived. Three  guineas  of  that  is  being  sent 
to  Majot    3  to    Capt. 

Williams   for  comforts   for  their  men.       If 
any  other  donations  are  received,  they  will 
be  forwarded   in  the  same  way. 
WELCOME   TO   MESSRS.  FOSTER    BAIN,    F.    SEARLS 
\Mi    C.    B.    KINGSTON. 

The  Chairman:     1    should    like    ti     draw 
vour    attention    to    the    fact    that    we    have 
with  us  this  evening  two  very  distill 
Vmerican   visitors:      Mr.    Foster  Bain,   the 
Editor  "i  <<  Minimi  Maga  situ  .  and 

Mr.    Searls,   who  is   doingi    1    believe,    somi 
prospecting  work  on  the  Easl    Rand.  There 
is  no  necessity  bo  dilate  further  on  this,  and 
1   would  ask  you  to  extend   to  then 
hearty  weleomi 

I  also  wish  I  an  old  Member  of 

Council.  Mr.  C.  B.  Kingston,  who  was  once 
resident  ami  mgst  us.  I  am  sure  we  are  all  de- 
lighted to  see  him  again  looking  so  well  and 
more  in  that  he  has  taken  the  opportunity 
during  a  short  staj  here  to  pa]  us  ■<  visit, 
which  fact  alone  proves  his  continued  in- 
i,   our  work. 
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.  OXCEETE  SHAFT  EQUIPMENT  AT  THE  BANTJES  CONSOLIDATED 


By  W.  W.   Lawkie  &  fi.   Hildick  Smith  (Members  of  I 


The    ( -rete    shafl     equipment     in    the 

Mini 

shaft,    as   shown    in    the     photograph 

I         1 . 


are  a  subsl  il 

[ding-d 
• 
The    I3antjes  Coi 
Shafl  shaft,    '■'•'■'■    ft.  x  1 

(i    in.,    dippi 

pect  to  the 
varies,  due  to  dikes  and  faulting.  Th 
i  ance    bel  weei  3  iu1  h     Keel    and 

.Mam  95   ft.,    measured   at 

of    dip,   w hich 
35       Tin- lugln  m  t he  whole  length 
'i  I.  n 
:    the 
in .i  ..nix  . ii  tin    banging  wall  bul 

wall,  thi    lattei  ig  an  essenl  ial 

poinl  and 

I 
iii.     From 
ii    « ill  be  seen   1 1 
I   ii  dinars 

the  distance  between  the  outer 
edges  of  i  be  rail  head  and  i  be  I 

i  rrone- 

(,\isl;  rhe  width  ai 

ti  ip  .,1  the  stringers,  w  hieh  carrj  two  sets 
ils  being  2  f I  n  idth  <>t  the  ■  >ut  - 

shafl    vni'ies   according   to  the   irregularities 
in  tin  'ii .  making  t  he  a\  i 

d  rs  1  ft.  6  in.     The 

•  •I  the  stringers 

•  i 


i  bickness  bi  9  in. 

/  Matt  Hah  i 


: 


i  ngi  rs.      L'o 
shafl    with  stringers,    worl 
from    the    bottom    porl 
to    !»•    built,    and    the    concr 
wards    through    the     sh    t.       Bo 
shown  mi   Fig.   :'...   in   I.  i 
placed  in  the  required  position  in  i  ■ 
and  carefullj  laid  to  thi 
wood  blocks,  a. a.  1 
holes    f>  ir    the    rail    holding  di 

I  •  the  boxing,      h   will 
these   \\ li-n   blocks    are    -I 

! 

.i    I    ..     i.  :;  :i 
r,  which  are  buill   int 
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and    round    which    the    hook    holding-down 
bolts  are  placed  as  shown  in  Fig.  4.     Origi- 


nally the  holding-down  bolts  were  placed 
6  ft.  apart.     It  is  now  found  better  to  space 

them   4   ft.   apart,    thus   the   w len   blocks 

forming  the  pigeon-holes  are  placed  4  ft. 
apart  on  the  boxing.  When  the  length  of 
boxing  is  in  position,  being  held  in  am  posi- 
tion required  by  means  of  cross  timbers,  b.b. 
Fig.  3,  which  in  practice  project  beyond  the 
sides  of  the  box<  -  and  are  blocked  up  off  the 
footwall  of  the  shaft. 

A  mixture  of,  roughly,  six  parts  of  un- 
washed development  rock — quartzite  or  reef. 
not  dike  matter— obtained  from  the  most 
convenient  point  and  having  been  passed 
through  a  screen  of  2  in.  square  mesh,  and 
one  part  of  Pretoria  Portland  cement  is 
shovelled  into  the  box  after  a  thorough  mix- 
ing, with  the essary  quantity  of  water,  on 

a  temporary  staging,  placed  as  near  the  box 
as  possible.  When  the  filling  of  the  box  is 
complete  the  box  is  lifted  off  the  concrete, 
the  concrete  being  levelled  and  sn 
over  h\  hand  with  a  trowel  and  the  corners 
pointed  up.  If  the  section  completed  is  the 
bottom  section,  and  other  sections  have  to 
be  built,  above  it  the  box  when  removed  is 
placed  above  and  against  the  new  concrete. 
which  is  allowed  twelve  hours  to  set,  and 
the  operations  repeated. 

One  white  man  and  nine  natives  can  build 
one   18  ft   section  of  concrete  in  one  shift, 


thus  for  each  stringer  the  cost  per  foot  is  : 
Wanes.—  White...  ...      1    at    22s.   6d. 

Native  ...     9  at     2s.  9d. 

Total  47s.   3d.   per  18  ft.   section. 
47  3 
— rjr       =      -   i  hi.  per  foot. 

Material.— Assuming  that  stringers  3'0x 
L"7S  cross  section  are  being  built,  then  cubic 
fool    ot   concrete   per  foot   run     3'0xl*75= 

5"25  cub.  ft.  The  theoretical  mixture  being 
6   to    1    .'.   5  25  =0"75  cub.   ft.   of  cement   per 

7 
foot  of  stringer,  or  13\">  cub.  ft.  for  a  section 
of   Its   ft.      Allowing  2*1   cub.   ft.   in  one  bag 
of  cement,  then  13*5  —  6*4  bags  of  cement. 

In  practice,  due  to  spillage,  etc..  it  is  found 
that  on  an  average  10  bags  are  required  for 

an   Is  ft.   length  of  stringer,   thus: — 

10  <S    6  6    =   65/-     -jg    -    3  7d.  per  foot. 

The  total  labour  and  material  costs  per  foot 
of  single  stringer  is  therefore  Gs.  2Jd.  Thus 
for  equipping  the  shaft  complete  with 
stringers,  as  shown  in  Fig.  2,  the  cost  per 
foot  oi  shaft  would  be  6s!  21d.  x4!,  (4A  be- 
ing  the  number  of  equivalent  3  ft.  xl'75 
stringers),  27s.  lid.,  say,  28s. 

ba  comparison,  the  following  is  the  cost 
of  equipping  a  similar  shaft  at  the  Nourse 
Mines   with  timber   sills  : — 

Wages. — Two  white  men  with  8  boys 
equip  6G  ft.  of  incline  per  month,  it  is  esti- 
mated that  three-quarter  of  their  time  is 
employed  in  laving  down  and  blocking  sills, 
the  other  quarter  being  employed  in  laying 
rails,  etc. 

The  wages  bill  is  therefore  as  follows  : — 
White  wages,  1*5  shifts  x  25  shifts  x  22s.  6d. 

=£42  3s.  9d. 
Native    wages,     6    shifts  x  25    shifts  x  3s. = 
£22  10s.  Od. 

Total     ...     £64  13s.  9d. 

Material.- — Timber  : — 
Sills         32  ft.  x8  in.  x8  in.=14-2  cub   .ft. 
Studdles  30  ft.  x6  in.  x8  in. =10"0  cub.  ft. 
Blocking  12  ft.  x  6  in.  x8in.=  4'0  cub.  ft. 

Total  =28-2  cub.   ft. 
at  4s.  6d.=£6  6s.  lOd.   per  set. 
\-  the  sills  are  5  ft.   6  in.  centres  there 
ii.     12  sills  in  66  ft.,  therefore  the  cost  of 
timber  for 

66  ft.=12x£6  6s.  10d.=£76  2s.  Od. 
Framing  of  sets  cost  15s.  each,  or  £9  for  the 
12. 
Qg  bolts  cost  approximately  £1  per  set 
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The  total  cost  for  « ">» i  ft.  then  I 

Wag  664  13  9 

Materia]  88    2  0 

Framing  ...        9    0  0 


Total  £161  15    9 

2  9s.  0         !■  ft. 

Assuming  the  cost  of  bolting-down  the 
rails  to  the  timber  sills  to  be  the  same  as 
bolting-dow  □   the  rails  on  to  conci 

the  concrete  stringers   is  -!U    pei 

foot  less  than  tin-  rost  <»!  -inula]  timber  sills. 
This  is  a   3&\  ing  ol    l-'i    . 

Method  of  1  on  tin   Si  > 

The  rails  are  held  down  on  the  concrete 
stringers,  as  shown  in  Fig.  1.  which  is  self 
explanatory.     The  bedding  plates,  b.b.  Fig. 


I,  bridgi  i         i    boles   and   are 

bedded   into  the   concrete.     Strictl; 
ing  the  rails  ontj   touch  the  bedding  plate, 
bui   in  practice  the  space  between  the  con- 
crete and  the  chair  i  if  t  be  rails 
filled  up  with  fine  dirt.     Originally  0  bolts 
were  used  Fig.  4,  foi 

di  « □    the    rails,    i  he   latter   ha\  ing 
been  found  preferable. 

Where  i  len  ri  iller  Era 

M    hitches     cut     in     the 
stringi 

■  ion       l'i  iys  that  there 

is  no  danger  of  movement  of  the  footwall  of 
rete  stringers  as  shaft  rail  fi  nin- 
dations  are  preferable  to  timber  sills  in  in- 
cline shafts,  with  any  angle  ol  dip  u] 

1.  A  loi  in   the 

rails,   w  hii-h  ran  be  all 

with 

tinuou 

whin  laid  lis. 

2.  Skip  derailments  <1"  mucl 
with  in  with  timber. 


'     ucrete  is  a  much  more  permanent  f 
datimi  than  timber,  requiri 
renewals,  and  appears  to  suffer  no  dai 
from  an\  cause  whatever. 
1     In  deep  shafts  considerable  time  is  saved 
during  the  equipment  "f  the  shaft,  there 
being  no  li  mg  timbers  to  handle. 
5.    It   more  than  one  pair  of  skips 

used  in  a  shaft,  the  shaft  ma\  I"'  equipped 
for  two  skips  only  until  such  timi 
hoisting  capacity  is  required,  thus  saving 
the  exl  ra  ■■■  st  i  I  equipment  at  the 
mi  iment . 
ii.  Less  damage  to  rails  from  corrosion  by 
acid  water. 

With  regard  to  the  maximum  incl 
at  which  concrete  stringers  ran  be  used  in 
incline  shafts,  it  is  thought  that  b 
the  footwall  at   inclinations  from    15°  up  to 
60    concrete  stringers  could  be  safely 
in  position. 

The  method  of  concrete  shafl 
as  above  described  was  tiist   introduced  at 
the  Bantjes  by  Mr.  Kinkead      V    credit  is 
dui   to  the  writers  for  anything  appertaining 
to  this  i    ucrete  n  i  irk,  but  bat  ing  in  prw  I 
fi 1 1 1 1 ii  1  t his  t \  pe  i  foundation  the 

most  satisfactoi  paper  has  been 

written   in   the   hope  thai    their  i 
ma\  be  "1  some  use  to  i  ithers. 

Mr.   E.  M.  Weston    ' 
I   believe  this  kind  <>t  shaft  equipment  was 
tirst  introduced  in  the  Lake  Superior  copper 
mines,  and    I   expect  our  American  frit 
will  know  all  about  it.     I:  seems  to  mi 
installation  at   the   Bantjes  lias  been   very 
successful,  and  the  practice  might 
duced  into  quite  a   number  of  other  minis 

i  the  Rand,  as  the  author  has 
with  great  advantage.      I   pi 
thanks  to  the  authors  for  their  paper. 

Mr    H.   Foster  Bain  [regret 

that  I  am  unable  to  r,i\r  details        to  L 
Superior     practice     in     concreting 

me  new  wi  i 
■ 
per  Company,  which  is  onl j  in  a  broad 
in   the    Lake   district.         \< 
equipment   has  i  n  put   in  u 

\  irw  output   and  d<  ■ 

ing  cost.     As  thi 
direct  ion  ••)   Mr.  W.  W.    Mein,  I 

I.  iihl.  and   marks  the   intro- 
ducl i' ai  "I  certain  feat 
in   America,   it    n 
■ 
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at  55°  in  place  of  45°.  The  ore  is  handled 
in  10  ton  skips,  planned  to  permit   hoisting 

at  a  rope  sp I  oi  2,500  ft.  per  minute.   The 

winding  eii.jne  is  driven  1\  electing  with 
Ilgner-type  control  and,  incidentally,  the 
stee]  head  frame  is  the  highest  at  any 
American  mine,  rising  to  143  it.  in  order  to 
accommodate  crushing  and  picking  machi- 
nery  placed   in   this   ease   at    tile   shaft    as   on 

the  Rand.  In  considering  the  equipment  of 
this  shaft  a  careful  studj  of  the  us,'  of  con- 
crete stringers  under  the  rails  was  made  and 
experience  was  taken  not  only  of  mine 
practice  but  of  railway  work,  both  on  main 
lines  and  in  such  situations  as  the  New 
York  subway,  where  enormous  traffic  is 
handled  at  high  speeds.  From  such  a 
study,  and  having  in  view  the  angle  oi  the 
shaft  and  the  proposed  rope  speed  with  the 
proper  tieing  in  of  the  rails,  it  was  not  felt 
-ate  to  place  the  rails  directly  upon  the  con- 
crete stringers.  Instead  steel  girders  of  a 
special  design  were  set  in  the  concrete  at 
7  ft.  6  in.  intervals  as  sleepers.  These  were 
allowed  to  project  outside  the  concrete 
stringers,  and  85  lb.  rails,  4  ft.  li  in.  gauge, 
were  attache, 1  i,>  them  by  convenient  fasten- 
ings, a  hit  oi  belting  being  placed  between 
the  base  ot  the  rail  and  top  of  the  girder. 
This  construction  proves  very  satisfactory. 
The  concrete  stringers,  '■'•  ft.  6  in.  in  width 
running  down  the  centre  of  each  compart- 
ment, which  were  substituted  for  individual 
posts  merely  because  of  greater  ease  in  con- 
struction, are,  ot  course,  anchored  to  the 
foot-wall,  and  rollers  for  the  rope  are  easily 
placed  on  the  cross  girders.  A  supplemen- 
tary feature  thai  may  be  of  interest  is  thai 
in  one  compartment  an  extra  line  of  rails 
between  the  usual  rails,  carries  an  indus- 
trial trade.  Heavy  pieces  of  machinery  can 
therefore  be  placed  on  special  trucks  in  the 
machine  shop  -  nun  I  >\\  ered  vi  ithoul  i  ransfer 
to  the  particular  level  where  wanted. 

Mr.  W.   S.  V.  Price  (Member):'    In  one 
instance  where  I  saw  the  concrete  stringers, 
I  have  sen  pieces  of  belting  put  under  the 
chairs.      It  gives  a   better  grip  and  probably 
prevents   corrosion,   and    it    ,-,  rtainlj    m 
for  easy    running.        I   have   known   a 
come  off  the  rails  and  run  down  the  concrel 
for   S(l    ft.,    but    it   did    very    little    harm  ;   and 

it    is   a    very  small   job   to  replace    15   ft.   or 

20    ft .    of    concrete.       I    c  ,r,liill\     see  aid    the 
vote  ,,f  thanks. 

The     \    ie    of    thanks      ■    ,       pa        d     iinani- 
n, :  l|s|\  . 


CLEAN-UP    PRACTICE    AT 
SIMMER   DEEP. 


THE 


l'.y  W.  11.  Jane  ,v  E.   Davey. 


(  Printed  in  Journal,  October,  191'j.) 


REPLY    TO    DISCUSSION. 

Mr.  W.  H.  Jane  (Membei  I:  The  authors 
regret  that  there  has  been  no  discussion  on 
this  paper.  We  feel  certain  that  many 
members  of  this  Society  could  have  given 
some  useful  information.  We  submitted 
this  paper  to  the  Society  in  the  hope  that 
members  would  give  a  brief  description  of 
practice  on  other  plants.  We  are  aware 
thai  in  many  mills  on  the  Witwatersrand 
it  is  CUStomarj  to  carefully  collect  all  con- 
centrates possible,  and  treat  them  in  the 
clean-up  room.  It  would  be  very  interest- 
ing to  have  opinions  expressed  on  tins  prac- 
tice. We  have  an  idea  that  this  can  only 
result  m  increasing  the  mill  extraction  at  a 
cost    that   is   not    warranted. 

On  the  other  hand,  it  is  customary  on 
some  plants  to  send  all  black  sands,  after 
being  cleaned  of  amalgam,  into  the  current 
tailings.  Experience  has  shown  us  conclu- 
sively that  the  treatment  these  sands  can 
receive  in  tl rdinary  cyanide  works  prac- 
tice, will  fail  t,,  extract  anything  but  a  small 
percentage  of  its  gold-content.  It  would 
be  verj  interesting  to  know  to  what  extent 
osmiridium  is  recoverable  in  the  mill  clean 
up    rooms     of    the     reef.       It     exists    here     in 

-mall  quantities,  and  costs  uothing  to 
recover,  as  the  work  entailed  m  recovering 
it  is  a  necessarj  part  of  the  treatmenl  of 
the  steel  from  tube  mills.      The  authors   are 

pleased  to  find  thai  i  he  recover;  of  diam Is 

and  osmiridium    is   of  scientific   interest    in 

connection  with  the  geologj  of  the  Wit- 
watersrand. With  the  huge  tonnages  the 
mills  of  the  Witwatersrand  are  handling  to- 
day, it  is  uecessarj  to  make  the  mill  clean- 
up rooms  of  first  class  importanci  in 
,  xtracl  I,  m  i  d  gi  Tl 

The  rcc,,\  er\    ,  if   si  ,el    fn  mi   t  he  tube   mill 
circuit,     and     its     careful     classification     and 

nicnt .  is  of  meat  benefil  to  the  foil  iv,  - 
ing  treatmenl  b\  eyaniding,  and  ven  profit- 
able 

1  n  conclusii  m,  the  au       i  i     thai   mill- 

men  have  f  Hind  t he  paper  beneficial. 
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Till;  CHIEF  SOURCES  OF  ACCIDENTS 
IN  WITWATERSRAND  MINKS. 


By  Cnxs.  E.  Hutton,  M.Inst.M.M  , 
[nspector  of  Mines  i  Meml 


(Printed  in  Journal,  November,  1915.) 

DISCUSSION. 

Mr.   E.  M    Weston    "  ouncil): 

1  should  like  to  saj  thai  Mr.  Hutton's  paper 
nas  subjected  to  somi  disadvantage,  be- 
cause it  naturalh  deall  n  itb  accidents  due 
to  explosives,  and  we  had  already  rather 
fully  discussed  thai  question  in  connection 
with  another  paper.  One  can  only  say  that 
this  paper  of  Mr.  Hutton's  is  mosl  ©  mpre- 
hensively  and  carefully  compiled,  and  there 
seems  to  be  very  little  one  can  add  to  it  at 
all.  In  view  of  the  fact  that  the  chief 
source  of  accidents,  the  use  of  explosives, 
ussed  a  few  months  earlier,  ii  Mr. 
Ilnii  -ii   is  d  scussion 

on  his  paper,   I                  n  ill  n  mi  mber  that 
Itogetl 


THE 


CONGLOMERATES     OF     THE 
WITWATERSRAND. 


I-.-,  i:  t 


Mellor,   D.S©   (Lond.), 
M.Inst.M.M. 


(Printed  in  Journal,  February,  1916.) 

3SI0N. 

Prof.    G.    H.    Stanley    |  Pa 

■  ii  >n  with  this  paper,  Mr.  Whitby 

I  in.    to  exhibit  a  specimen.     I  di ■ 

not  know   \\  liat  the  e>  on  this 

paper,  bui  ii  is  certainlj  int<  n  sting  from  the 

of  view       It  is  a 

oi    reel    from   tl.  irp  district, 

quite     an     ordinary     lookii  I  lined 

i  i  .mary 

immediately   di  quantity    of    sul- 

phuretted  hydrogen  gas,  the    m 
rentbj .  the  richer  it  is  in  gold. 

Mr.  H.  F.  Marriott  |  Life  Mi  mbt  r        Di 
M.h  i         I  imerates  of  the 

Wil  '    comprehensive 

and   instil  the  subject. 

The  author  has  had  the  advantage  of  col- 
lecting  and    marshalling   liis     farts,     and     of 
letting  bhem  t.  II  their  own  st..v\  and  .1. 
the  theory  he  enunciates  therefrom.    Earlier 
students  into  the  mvstery  ■(  thi 


the  Witwatersrand  "  were  not  so  favoured, 

and  had  pel  nstnict  their  tin 

and  then  seeure  evidence  as  it  became  avail- 
able. 

Dr.  Mellor  has  invited  us  t,.  sa\  farewell 
to  several  beliefs  that  have  earned  the 
respect  due  t<.  age,  uof  the  least  of  which 
is  the  mode  .it  origin  <>f  tin-  "  interbedded 
and  the  doctrine  "t  transference  •■! 
gold  contents  fri m  the  Main  Reel  I .■■ 
to  the  South  Reef,  and  vice  versa.  He  has 
dissipated  that  drcatn  of  the  enthusiast  in 
me  deposits,  \i/..  the  rinding  oi  the  ke\  to 
a  system  ol  shoots  penetrating  t..  greater 
s,  a  dream  m  ne  the  less  attractive  for 
the  reason  that  shoots  in  the  form  in  which 
tiny  are  usually  presumed  to  exist  have 
never  yet  materialised  in  this  formation. 
He  lias  instead  given  Us  n  rational  si 
men!  oi  the  condition  ol  the  various  gold 
bearing  beds  as  thej  are  now  known  by 
actual  development,  and  has  drawn  an  infer- 

em f  then-  origin,  which  it  will  he  difficult 

to  find  an  equal    amount    of    corroborative 
detail  t..  controvert. 

The  favourite  dictum  of  thi  opportunist — 
the  .1  i    \ alue  in  depl h     based  on 

suitably  selected  instances,  ean  no  longer 
raise  unfounded  doubts  in  the  mind  of  the 
investing  community,  for  the  accident  of 
depth  is  now  clearh  shown  to  he  subsequent 
to  the  deposition  ol  the  gold,  ami  the  pro- 
t.  ssii mal  pessimist  will  he  fori  d  to  turn 
his  attention  to  increase  of  temperature. 
lation,  increased  eosl  of  hoisting,  and 
other  economical  problems  coincident  with 
mining  at  greater  depths,  which  are  in  a  fair 
wa\  to  being  satisfactorily  dealt  with  in  the 
light  oi  experience  now  being  gained  in  the 
mines  ,  ,|  to-daj  . 

Credit     o    due    to    1  'i  .     MellOT    that     1  B    has 

d  i       i  nun  \  afforded  him  t..  read 

us  arighl  the  tale  ,  ij  i  he  gold  bearing  '< 

for  it   must   be  i". ted  thai   il   lias  he.-n  resi 

t,,  him  to  he  w  ise  afti  >  the  •  irenl .     Hut  our 

.    an      al~o    due    to    thi  Be     pioneers    in 
thoughl    and  expression  who  have  kept   alive 

the  question  of  tl rigin  ..f  this  pln.noiiH.ua! 

occurrence,  and  have  thus  given  the  author 
his  cue  t..  the  pies. 'lit  logical  elucidation. 

The  problem  now  before  us  is  to  find  those 
extensions  both  laterally  and  at  depth  which 
will  hear  on  his  assumptions,  and  to  .pen 
up  further  areas  of  tl  containing 

as    gri  'i    a- 

an\  .v  left  behind      That   these 

r   anas   yel    undeveloped    ha\ i     i  verj 

reason     to    exist     is     idearlx    shown     in    Dr. 
\1,  11.  .1  'a   .  \  idence   and  conclusions.       Thai 
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we  have  equal  reason  to  rind  as  rich  sections 

of  reef  in  the  future  as  we  have  in  the  past 
is  the  obvious  corollary  of  the  paper. 
Whether  nr  nut  the  richer  areas  will  continue 
in  any  direction  in  as  close  proximity  to 
one  another  as  they  have  in  some  of  the 
already  developed  districts,  or  whether  they 
will  be  found  to  be  larger  units  of  area  and 
more  widely  separated,  is  a  problem  for  us 
to  solve  which  provides  thai  element  of 
speculation  to  the  industry  which  is  the 
true  life  of  the  science  of  mining.  Trend 
of  thought  has  shaped  itself  in  this  direction 
since  the  evidence  afforded  by  the  work 
already  done  has  shown  that  sold  has 
been  carried  past  or  extracted  from  areas 
which  are  now  in  the  upper  levels  of  the 
mines  and  has  been  deposited  in  greater 
degree  of  concentration  in  areas  which  now 
form  rich  deeper  levels  below  their  poorer 
neighbours. 

It  affords  a  certain  amount  of  relief  to 
the  engineer  worried  with  the  occurrence  of 

abnormally    j r    stretches    of    banket    to 

realise  that  these  have  been  denuded  of  their 
erstwhile  gold  contents  prior  to  the  con- 
solidation of  the  deposit,  and  have  provided 
the  valuable  constituent  which  has  ensured 
ihe  reputation  and  results  of  the  next  adjoin- 
ing richer  mines  in  the  vicinity,  and  in  cases 
where  these  correspondingly  richer  areas 
have  not  yet  been  discovered  there  is  the 
distinct  incentive  to  apply  all  the  resources 
of  science  to  trace  them  up. 

It  has  been  said  time  and  again  that  the 
Band  has  arrived  at  the  state  of  a  purely 
commercial  industry,  and  succeeding  events 
have  as  often  effectively  contradicted  this 
view.  The  present  condition  of  the  deve- 
lopments in  the  Far  Eastern  band  is  a 
striking  example  of  the  futility  of  prophesy 
on  insufficient  data,  and  now  Dr.  Mellor's 
deductions  open  up  before  us  a  vista  of  ex- 
ploration and  industry  following  on  intelli- 
gent appreciation  of  the  facts  now  at  our 
disposal,  which  carries  us  far  beyond  even 
the  calculations  of  future  prosperity  based 
©n  the  most  optimistic  forecasts  of  recent 
times. 

The  steadv  flow  of  gold  from  the  Rand  has 
been     of     most     valuable     assistance     to    the 

Empire  in  the  present  struggle  for  human 
liberty,  and  there  i-  evew  prospect  that  the 
output  will  continue  indefinitely  to  supply 
the  Empire's  needs  in  consolidating  a 
scheme  of  commercial  unitj  which  will  land 
the  various  sections  of  the  British  Empire 
in  one  nation   for  all  time 


Prof.  J.  Cellier  (Member  of  Council): 
I  do  not  know  that  what  I  am  going  to  say 
bears  directly  on  Dr.  Mellor's  paper.  I  have 
bad  the  pleasure  of  hearing  Dr.  Mellor's 
papers  read  before  both  this  and  the  Geolo- 
gical Societies.  -Mr.  Marriott  s  optimism  is 
certainly  very  cheering  in  these  days.  It 
appears  to  me  his  idea  of  the  gold  continu- 
ing payable  in  depth  as  it  has  been  in  the 
past,  must  be  bred  from  "  Absence  makes 
the  heart  grow  fonder."  He  lias  been  away 
from  the  Rand  for  a  considerable  while,  and 
has  probably  forgotten  to  look  at  the  latter 
ili\  returns  and  compare  them  with  what 
tliev  have  been  in  the  past.  In  any  case,  i 
am  not  aware  that  Dr.  Mellor  controverted 
or  otherwise  the  fact  that  values  are  de- 
creasing in  depth. 

Mr.  E.  Weston  (Member  of  Council):  In 
going  over  Dr.  Mellor's  paper  certain  points 
were  noted  as  inviting  comment  and  I  have 
dealt  with  them  in  the  order  they  occur  in 
the  paper,  hence  the  disconnected  nature 
of  this  contribution.  Regarding  the  Kim- 
berley  Eeef,  Dr.  Mellor  does  not  note  that 
it  produced  quite  a  large  tonnage  of  good 
reef  where  worked  between  Boksburg  and 
the  East   Band   Extension  Mine. 

Re  Bird  Href  Series. — This  series  carries 
more  than  a  moderate  amount  of  gold  on 
tli.'  West,  in  Rand.  Under  the  name  of  the 
Bast  beef  ii ,  and  probably  the  Livingstone 
series,  are  being  worked  over  a  length  of 
12,000  ft.  Stopes  of  high  grade  ore  have 
been  worked  of  a  width  i iparable  to  any- 
thing on  the  Rand,  and  as  many  as  tour  pay- 
able reefs  have  been  worked  in  one  area. 
Almost  universally  the  richest  gold  occurs 
right  against  the  hanging  wall,  unlike  the 
ease  of  (he  Main  Reef  Leader  on  the  East 
Rand;  but  as  with  it  the  best  gold  is  found 
associated    with    the   largest   pebbles. 

Be  Main  Beef  Lender  Footwall  on  Fnr 
l-'.ii.-ii  Rand. — Dr.  Mellor  refers  to  them  as 
"argillaceous  rocks."  so  that  the  reef  lies 
almost  invariably  directly  on  a  "  slate  foot- 
wall."  7  know  this  reef  in  the  Rand  Col- 
lieries, State  Mines,  Brakpan,  and  Modder 
B.,  Nigel  and  Van  Dyk,  and  I  think  this 
expression     should     be     largely     modified 

There    are     two     foot-walls     over     this     area. 

First,  the  typical  dark-grey  to  black 
shale  as  "  slate  "  footwall,  in  which  in 
the  case  of  the  Rand  Collieries  some- 
times occur  lenses  of  reel   almost    identical 

with  the  Bastard  beef  he  describes  on  the 
New  Primrose  and  (Jlencairn  Mines.  I  do 
ti.  .1    know   whether    Dr.    Mellor  ever  had    the 
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opportunity   of    examining  a    typical   occur- 
rence called  thi    W  i  -•    Ri  f,  about   300  ft. 
S,   .  .1    \i  i.    1    sbafl   i  .n   i  be  main  era 
level  to  No.  '1  -lull   in 

■  all   occurs    betw 
foot-wall  of  the  reef  and  the  slate  proper. 
1  should  describe  ii  quart zite,  in 

most    places    having  I     fissile 

structure    and     in    others    shading    with    a 
greenish    white   quartziti    ol    more    massive 
On]        -  Rand    I  Jollieries 

ha    i    I  3een   «  el]  defined  .  i  p<  bble 

leaders  in  it.  but  the  10  level  I.    V     2 
State  Mines,  a  well  defi 

channel  occurs  in  it.   Lf  our  geological 
enthusiasts  and  stratigraphists 
tenl    unless  thej    gel   quartzite  under  their 
"  main  reef  "  'in  the  East   Rand  ii   3( 
mi    i  In  isih  sal  isfied  b\  a  visit  to 

nes  Darned. 

roil    oj    thi     Ret  i  in    the 
Rand  -  Will   Dr.   Mellor  kindly  tell 
me  bow  I  rata  has 

I    been  denuded  from  the  Easl   Rand 
its  origi- 
nal length  un~  (iii  mil 

Types  oj  Alluvial  Deposits  Compai 
the  '  Witwati  rsrand  Beds.  -  The  State  of 
Victoria,  in  Australia,  offers  perhaps  n 
inge  of  diffi  renl  occurence  of  allu- 
via] deposits  than  anj  other  country.  Over 
a  very  large  area  in  the  neighbourhood  "I 
Ballaral  occurs  a  Miocene  deposit  <>f 
cemented  gold-bearing  wash  (pebble  bed). 
This  has  been  very  largely  denuded,  and 
ceurs  onlj  as  n  capping  of  isolated 
hills.  It  undoubtedly  represented  n  very 
large  deposit .  comparable  in  size  to  i  hat  "I 
tin-    Witwatersrand. 

Gold    in     l'i  hblt  s    oj    Rand 
Banket.     -The     specimen     I     exhibited 
apparently   nol    an    isolated    instance  "f  the 
occurrenci    i  >i  gi  >ld   in  the  quarl  /  ol   | 
!  ifieant  fact   thai    in   in  tl 

bearing    leads    ol    Victoria    pebbles    showing 
gold   were   nearlj  ns  the\ 

are  here.      Ii   might   be   i 
w  nli   the       shale   fool  wall  "  that    in   di  i  p- 
lead    in i  i\\    bi ittom,   saj  .   i  r 

decomposed    slate    is    found    favourable    for 
gold  deposition. 

Infiltration      Hypothi  tin  \l  .  \      I     be 

allowed    to   use   the   shelter  "t    I  >i     Mellor 's 
ample    « ings  to    liui  e    another  peel 
friend,    Mi      T      \     Rickard, 
ally    misrepresented    m\     criticism    on    his 
paper    on    tin  I'ersisti  uci      oi 

Depth  "       To     .1"     this,      I     musl      quote 


from  my  contribution  and  compare  it 
with  what  Mr.  Rickard  and  Dr.  Mellor 
say:     I  wrote  "  If  his  placer  theory  be  the 

.  .  .  Mr.  Rickard  is  oul  of  count 
at  once,  for  in  that  casi  unless  thi  line  of 
the  deposition  "f  the  detritus  was  from  X. 
indicate  thisi 
depth  /"  /  si  can  have  no  influence  mi  the 
gold  contents  "t  the  "i  "I  iliil  n«>t 

then  know  of  the  evidence  presi  nti  d  by  Dr. 
Mellor  foi  a  deposition  from  a  WW 
tion.  As  a  matter  ol  fact  as  indicated  by 
Dr.  Mellor  am  improverisbmenl  ol  the 
banket  beds  in  depth  is  due  to  the  smaller 
thickness  "t  the  reefs  and  the  mor< 
lar  distribution  ol  the  lenses  of  pebbles. 
Tliis  is  only  t<>  be  expected  as  the 

further  from  its  source.  I  also 
mentioned  that  quite  possibly  in  the 
Central  Rand  the  reefs  were  narrower  in 
depth.  It  is,  however,  most  encouraging 
to  find    thai    though    the  -mailer 

high  at  tile  Xii.'.  I  Mine 
so  maii\  miles  on  the  dip.  Mr.  Rickard 's 
comment  is  thai  "the  assertion,  thai  the 
Rand  is  uniqui  i  n  hieing  n  i  men  "f 

I  also  state  "  there  are 
difficulties  in  holding  the  placer  theory,  but 
underground  experience  in  the  Far   I 

■•■•  to  c  insider  some  modifica- 
tion of  ii  I  >ne  finds  there  !\  ing  i  in  t  In  -lat. 
an  isolated  patch  or  pockel  ol  pebbles  with 
uo  sign  that  anything  leading  t"  it  formed 
a    channel    fi>r   mineralizing    solutions,    yet 

the   rich   ore.        Poor  area-   mean 
>r  small  pebbles,  a  bare  eon- 

tact    <il  ts   of   the 

Nigel  Mine  are  simplj  run-  ol  larger 
pebbles."  This  is  merelj  n  summary  of 
much  t hal   I >r,   Mellor  saj -. 

Possible  Influence  of  Dikes  I  should  like 
again  t<>  emphasize  what  I  wrote  as  t"  the 
condition  of  the  Witwatersrand  beds,  when 
anil  if  the\  were  mineralized  by  solutions,  us 
1  shall  return  to  this  later.  I  \\  rote  "  I  am 
certain  the  beds  were  nol  mineralized  in 
their  present  position,  and  they  were  nol 
miners  Ii  closing  roi 

solidified  to  quartzites  and  the  pebble  beds 
ites.  In  other  words,  the 
silicification  "f  the  Witwatersrand  formation 
iimv  havi  accompanied  bu1  <lul  nol  precede 
mineralization  of  its  ore  bodies  It  seemfl 
to  me  that  in  considering  problems  such  as 
these  n  are  held  by 

I pie  who  sli'uilil  know   better  of  the  p<  n. 

trating   powers  ol   mineralizing   solul 
in.  in     "i     less     in.  it ,     nnfraet  in  : 

11   seems  to  me  thai  a  »tinl\  ol  ore 
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bodies  formed  from  ascending  waters  shows 
there  must  be  violent  fracturing  <>f  the  rock 
or  the  constituents  of  the  rock  must  be 
readily  attacked  by  the  solutions.  It  seems 
also  that  these  conditions  did  not  exist  on 
this  field  after  the  rocks  were  solidified  and 
in  their  present  position.  J  know  portions 
of  the  Kietfontein  Mine  intimately,  and  Mr. 
Horwood's  theort  thai  the  bankel  beds 
there  were  mineralized  in  situ  through  the 
agency  of  the  diabase  dikes  simply  amazes 
in-  .  It  is  plainly  written  there,  and  all  over 
the  Hand,  just  what  mineralization  the  dikes 
Were  able  to  effect.  Pyrite  in  the  dikes, 
and  from  the  dikes,  is  coarsely  cubical  and 
is  easily  recognised.  The  vapours  and  so- 
lutions from  the  dikes  have  only  succeeded 
n  ntroduoing  barren  quartz  veins  with  per- 
haps somi  copper  and  iron  pyrite  into  the 
very  local  fractures,  made  b\  the  intrusion 
of  *!:.-  dike  or  the  faulting  that  preceded  it, 
and  also  alone  bedding  planes,  generally 
under  the  reefs.  Into  the  banket  beds  for 
it  ••■w  teet  they  have  introduced  galena  ami 
zinc,  blende,  also  occasionally  hut  for  a  very 
limited  distance  there  has  been  some  reso- 
lution of  gold  contents,  and  in  exceptional 
instances  replacements  of  pebbles,  but  this 
is  local  ami  limited.  They  have  (at  Riet- 
fontein)  mineralized  and  darkened  the 
quartzites  and  impregnated  them  with 
pyrite  ami  sometimes  a  little  gold  for 
a  distance  of  almost  10  ft.  or  15  ft. 
from  the  contact.  It  is  most  plain 
that  tie-  dikes  have  utterly  failed  to  bring 
about  any  general  or  extensive  mineraliza- 
tion of  the  enclosing  rocks,  and  this  is  of 
course  exactly  what  one  would  expect  in 
ties.'  hard  ami  dense  formations."  Mr. 
I;  i  mi's  comment  on  this  is,  "Mr.  Hor- 
w. Mil's  theories  may  or  may  not  be  convinc- 
ing to  Mi-.  Weston,  but  unsupported 
gi  i  i  ili/.ations  have  little  weight  against  the 
painstaking  research  of  a  real  student.  Mr. 
Horwood  has  contributed  to  our  knowledge, 
Mr.  Weston  to  our  conversation." 

It  is  needless  to  ask  whether  Dr.  Mellor 
supports  my  observations  or  those  of  Mr. 
Honvood  and  Mr  Richard.  1  would  like  to 
emphasize  the  point  that  T  do  not  believe 
t!i-  dikes  were  responsible  for  tic  second 
generation  of  pyrite  emphasized  by  Prof. 
Y'  >ung. 

Secondary  Change  in  the  Conglomerates. 
—  Portions  of  the  wash  in  the  deep  alluvial 
deposits  of  Victoria  are  full  of  secondary 
pyrite,  s<>  that  it  is  quite  possible  a  great 
portion  of  the  original  pyrite  in  the  Rand 
re   fs    is  ot   similar  origin. 


Assuming  that  the  gold  in  the  reefs  is 
of  detrital  origin,  I  would  trace  their  stages 
in  the  history  of  these  beds. 

First,  the  stage  when  the  conglomerates 
existed  as  gravel  beds  overlain  l>\  sand  and 
other  gravel  beds  with  little  or  no  chemical 
change  going  on  among  the  gold  and  the 
heavy  minerals,  like  ilmenite,  pyrite,  iron 
oxide,  etc.,  that  accompanied  the  gold. 

Second,  gradual  solidification  of  the  beds 
to  the  ei  insistence  of  our  present  I  >wyka  con- 
glomerates and  the  overlying  sandstones  of 
the  coal  measures.  These  beds  have  large 
free  spaces  between  the  quartz  grains  and 
pebbles  and  could  hold  perhaps  20  in  vo- 
lume of  water.  These  beds  at  ■  graduallj 
covered  by  others,  and  the  strata  sub- 
side until  the  contained  water  reaches 
first  boiling  point  and  then  that  of 
superheated  steam  with  the  pressure 
meanwhile  steadily  rising.  This  stage  must 
occur  accompanied  b\  active  solution,  re- 
solution, and  reprecipitation  of  minerals. 
and  the  possible  introduction  ot  more  pyrite 
from  outside  sources.  When  the  heat 
and  pressure  reach  a  certain  point  silica  be- 
gins to  be  attached,  a  period  of  resilicifica- 
tion  sets  in,  pressure  increases  and  the  beds 
become  quartzites  and  conglomerates,  and 
interna]  circulation  is  checked,  the  water 
absorbed  or  driven  out,  and  the  beds  reach 

a  state  we  find  them  ill  now.  I  do  not 
think  enough  stress  has  been  laid  on  the 
enormous  total  quantity  of  pyrite  existing 
in  the  quartzites  and  grits  of  the  upper 
Witwatersrand.  Under  the  conditions  I 
have  described  of  a  saturated  deposit  trans- 
portation of  iron  minerals  would  be  certain 
to  occur,  and  there  is  no  need  to  seek  out- 
sJtde  sources  for  any  second  deposition  of 
pyrite  in  the  beds.  The  carbon  also  would 
come  from  the  distillation  of  organic  matter, 
which  was  certain  to  be  present  in  such  a 
deposit. 

Thirdly,  the  beds  are  tilted,  denuded  and 
fractured  and  the  injection  of  dikes  into  the 
strata  bring  about  the  local  secondary  effects 
already   noted. 

There    are.    however,    some    points    with 

which  the  advocates  of  the  placer  theorj 
must  deal  before  their  case  is  fullj  establish- 
ed. They  must  remember  there  are  two 
clashes    of    dikes,    one    basic,    and    the    other 

acid.  Are  the  acid  porphyries  older'.'  These 
contain  up  to  1  dwt.  gold.  Are  the\  evi- 
dence of  an  earlier  stage  of  mineralization. 
which  occurred  when  the  beds  were  shallow 
and  In  a  permeable  form  '.'  In  the  Pretoria, 
--cries,     15    miles    behind    the     Hand,    as    at 
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eepoort,     near    the     Magaliesburg,     we 
have    true   quartz    fissure    veins   or   leaders 
carrying  gold.     Save  these  any  possible  re- 
lation i"  the  occurrence  of  gold  in  the 
glomerates '.' 

The  great  problem  is,  however,  the  exis- 
ence  ut  tlic  lihn'k  Kt-ef  gold-bearing  conglo- 
merates. Bere  we  have  an  uncomformable 
and  Infinitely  younger  series  overlying  the 
Witwatersrand  conglomerates,  and  exhibit- 
ing gold-bearing  conglomerates  verj  similar 
in  mineralization  to  them.  What  is  the 
i,  lation  '.'  II  it  be  said  thai  thej  are  simplj 
secondary  alluvial  deposits  formed  from  the 

denudatii I   the   Rand  banket,   how  is  it 

they  do  not  contain  pebbles  made  up  of 
lumps  of  recognisable  Rand  Banket,  as  some 
of  the  pebbles  are  large?  If  on  the  other 
hand,  the  Eland  bankets  were  formed 
bj  infiltration,  from  where  ram.'  the 
solutions  thai  mineralized  the  Black  Reel 
Series?  I  do  hope  that  Dr.  Meilor  will 
have  time  to  fully  study  this  question 
though,  unfortunately,  so  man j  of  the  Black 
Reel  mines  are  flooded.  I  do  not  believe 
thai  the  final  word  can  be  said  on  the  ques- 
tion before  this  series  is  properly  considered. 

Effect  oj  Denudation.  We  nerd  to  ask 
what  became  of  the  gi  Id  denuded  fri  im  the 
Rand  Reefs,  and  tins  gives  me  the  opportu- 
nity "I  again  stating  thai  Mr.  Rickard  lias 
evaded  the  poinl  I  made,  thai  the  presence 
of  large  alluvial  gold  deposits  does  prove  thai 
the  ore  bodies  were  not  formed  after  the 
period  ol  denudation,  as  Mr.  Rickard  con- 
tends,  but   have  been  greatly  truncated  as 

I     rout.   lid. 

Mr.  W.  Bleloch  |  \h  mbt  r):  It  is  mj 
intenl  ii  m  to  ci  ml  ribul  e  to  t  he  discussii  m  on 

Dr.   Mellor 's  paper  at   the  nexl   i sting  of 

the  Society  in  May.  Meanwhile,  I 
will  jusl  make  one  or  two  observa- 
tions. 1  will  begin  bj  saying  it  affords  me 
verj  greai  pleasure  indeed  to  find  in  this 
papei  -I  Dr  Mellor 'a  our  explanation  of  the 
origin  of  the  Witwatersrand  gold,  in  which  1 
•  1 1 1 1 \  agree  with  him.  \nd  I  think  his 
paper,  as  Mr.  Marriotl  has  said  in  his  dis- 
cussion,  will  go  far  towards  doing  awaj  with 
,ni\  fear  ol  the  Budden  cessation  ol 
mining  on  the   Hand,      \ttrr  twenty 

experience  ol   pros] ting  these  reefs  I   am 

ol  opinion,  thai  the  gi  Id  cami  into  the  ban- 
kets at  the  Bame  t  ime  as  the  pebbles ;  i< 
maj  have  been  dissolved  and  re-crystallised 
oul   ol   the   solutions,  but,   as  to  the 

he  gold,  1  should  saj  thai  anj   practical 

.i  ii,!,  ni    of   i  hese  reefs    musl    ci  ime   to  this 

,,      |    never  could   understand   the 


selective    action   necessary    on    the    infiltra- 
tion theory.       How  it   could  be  contended 

that     gold    solutions    should     pass    along 

.Main   Reel   Leader  and  not  along  the  Main 
Reel      how  thej    could   have   their  "old  con- 
tents  extracted   by    precipitation   along 
bed  and  not  along  another  one  close  by, 
always  a  stumbling  block   to  me.     To  my 
mind    Dr.   Mellor  has   verj   ablj   dealt   with 
some  verj    important   points  in  the  geol 
ofthi    Witwatersrand  system  during  thi   ■ 
five  years,  but  some  of  his  conclusions  1  do 
ii-!  agree  with,  and  althougb  these  matl 
are   not    quite    the    subjeel    of    this    present 

paper,  there  is  i point  which  Mr.  Marriott 

seems  to  imply,  viz.,  thai  Dr.  Mellor  in  his 
paper  thinks  that  the  deeper  levels  of  some 
!  our  reefs  contain  an  excess  of  L'old,  or 
gold  which  has  been  carried  from  higher 
levels  down  to  the  deeper  levels,  and  he 
seems  to  argue,  or  imply,  that  outcrop  arras 
maj  in  this  waj  have  been  impoverished. 
1  think'  thai  is  probablj  wrong.  In  thai 
area  ol  the  Rand  which  is  at  present  bhi 
subji  ci  i  il  i  he  kei  nesl  obsen  al  i<  m  the  Far 
East  Hand     there  are  a  certain  numbt 

mines   n  hich   are   i r ;  mines   1 1  mnd   w  hal 

might  be  called  the  fringe  of  the  area  ;  nan.  s 
surli  as  the  hand  Klip.  Cloverfield, 
Borne  of  the  mines  in  the  Nigel  District  11 
is  quite  evident  thai  the  percentage  of  pay- 
ability of  the  reef  the  Nigel  bo  far  worked 
in  the  Nigel  District  is  certainly  far  lower 
than  the  percentage  ol  payability  •  t  the  ret  t 
the  Van  Ryn  worked  in  what  is  known 
as  the  Far  Eas1  Hand.  I  would  like  to  say 
this,  we  have  in  our  Far  Easl  Hand,  to-day, 
ten  greai  mining  companies  which  have  u,  II 
on    bo   thirty    million    tons   of   payabli 

developed,    with    a    value    on    an    avcraL 

about  thirty  shillings  n  ton.  The* 
greai  companies  are  all  working  within  what, 
I  venture  to  say,  is  the  limit  of  the  sub- 
outcrop  ol  i he  Van  Rj n  Series  pi< per.  W  e 
ran  say,  so  far  as  the  Van  Ryn  is  cone.  ■ 
there  is  not  q  single  failure  yet.  In  that 
part  icular  area  i  ecu  pied  bj  the  reef  on  which 
this  vast  mining  industry  is  now  built  up, 
we  have  tour  outcrop  mines  th  New 
Kleiuioiueiii.  the  Van  Ryn,  Nev  Modder- 
fontein,  and  the  Modder  B.  Now .  th 
no  impoverishment  of  outcrop  there.  Mr. 
Marriott's  implication  is  the  reverse  ol  what 
Mr.  Rii  I  ard  aid.  1  do  nol  suppose  thai 
there  is  anj  finer  or  better  mine  in  th.  world 
than  the  New    Modderfontein.      1    havi 

.no.  i  icher  ore  than  is  to  be  found  in 
that  particular  mine.  There  the  reel  out- 
crops  at    the  surface  and   goes  down    al    a 
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moderate  angle  ol  dip.  So  that,  as  far  as 
Viin    Ryn    Reef    is    concerned,    the    outcrop 

mines  are  just  as  good  as  the  deep  levels, 
and  1  should  sa\  that,  on  the  whole,  the 
deep  levels  will  be  found  to  be  just  as  good 
ass  the  outcrop  mines.  There  is  practically 
no  risk  of  their  being  otherwise.  The  estab- 
lishment, in  the  course  of  development,  of 
a  definite  system  of  pay  ore  bearing  areas, 
which  is  so  ably  described  by  Dr.  Mellor,  is 
very  dear  proof — it  is  only  a  question  of  the 
>_;old  having  been  deposited  in  these  areas  bj 
the  natural  course  of  sedimentation,  what- 
ever agency  it  was  that  deposited  the  banket 
deposited  the  Liold.  The  experience  gained 
in  that  area  shows  that  approximately  the 
minimum  of  payable  development  is  50  . 
there  may  be  occasionally  one  or  two  mines 
that  go  4<V  for  a  month  or  two,  but,  on  the 
average,  I  do  not  think  there  is  any  mine 
that  has  less  than  "ill  payable  ore,  some 
go  up  to  7d      and  80    . 

Now,  what  has  possibly  caused  this  idea 
to  he  enunciated  by  Mr.  Marriott  that  round 
the  fringe  of  this  great  area  there  are  im- 
poverished areas,  maj  to  my  mind,  be  ex- 
plained in  this  way.  During  the  course  of 
recent  work.  I  have  found  very  distinct  and 
conclusive  evidence  that  we  have  two  reefs 
on  the  Far  East  Hand,  both  of  which  are,  as 
«.  rule,  underlaid  by  shaley  rocks,  not  always 
slate;  sometimes  in  the  case  of  tin-  Van  Ryn 
there  are  hands  of  quartzite,  a  matter  of 
•60  ft.  thick,  betwen  the  slate  and  the  reef. 
Even  in  the  case  of  the  Nigel,  I  have  known 
instances  where  there  are  10  in.  or  12  in.  of 
quartzite  between  the  shale  and  the  reef. 
But  what  I  wish  to  say  most  emphatically 
is  that  we  have  two  reefs,  and  these  poor 
mines,  on  what  -Mr.  Marriott  would  call  the 
fringe  of  the  area,  are.  in  my  opinion, 
situated  on  and  are  working  not  the  Van 
Ryn  Reef  but  the  Nigel  and  it  is  to  this  that 
we  can  ascribe  the  fact  that  we  have  poor 
mines  round  part  of  the  periphery  of  the 
area.  As  ]  have  said,  the  percentage  of 
payability  on  the  Nigel  Reef,  although  some 
very  rich  areas  have  been  ]  roved,  is  certainly 
very  much  lower  than  the  percentage  of 
payability  on  the  Van  Ryn,  and  I  do  not 
agree  with  Dr.  Mellor  in  his  idea  that  there 
is  a  gradual  thinning  of  the  Van  Ryn  Series 
towards  the  South  East.  The  Nigel  Reef 
is  always  thin,  more  or  less,  and  is  so  where 
it  is  outcropping  to  the  north  of  the  Van 
Ryn  Mine.  On  the  contrary,  according  to 
'the  reading  of  the  geology  of  that  area,  of 
which  1  have  ventured  to  give  a  si 
planation  to-night,  the  Van  Ryn  Reef  shows 


no  sign  of  diminishing  in  thickness  in  the 
South-Eastern  outcrops  in  the  Nigel  Dis- 
trict; in  fact  its  thickness  i-  even  greater 
down  there  than  it  is  in  the  Benoni- Springs 
area.  The  idea  seem-  t<  resl  solely  on  the 
identification,  erroneous,  in  my  opinion,  oi 
the  Nigel  Reef  with  the  Van  Ryn  in  that 
district. 

The     Chairman:       In     addition     to     the 
promise    we    have    received     from     tin       i 
speaker  we  have  also  promises  from  Mr.  J. 
S.   Curtis  and  Mr.    Hildick  Smith  of  contri- 
butions at  the  next  meeting. 


NOTES    o\     RARE   MINERALS  IN 
MADAGASCAK. 


By  T.  P.  Wattes  (Member). 


(  Print.;!  in  Journal,  March,  1910.) 


DISCUSSION. 

The  Chairman:  Owing  to  an  unfortu- 
nate misunderstanding,  Mi-.  Waites  was 
absent  from  the  last  meeting,  so  he  (amid 
nol  exhibit  his  specimens.  As  we  are  for- 
tunate enough  to  have  him  here  to-night,  1 
will  call  upon  him  to  make  a  few  remarks 
in  connection  with  the  specimens  he  lias  to 
show-  us,  and  on  his  paper. 

Mr.  T.  P.  Waites  (Member):  I  am  very 
pleased  with  the  reference  your  Vice-Pre- 
sident has  just  made  as  to  the  reason  for  my 
absence  last  month.  Although  it  might 
appear  to  you  a  matter  of  discourtesy  on  mj 
pan,  there  was  no  intention  of  the  sort. 

I  have  brought  these  specimens  with  me 
to-night,  which  are  now  reduced  to  a  small 
compass,  on  account  of  so  main  peoplt 
nibbling  and  chipping  pieces  .iff  them,  hut. 
I  think,  what  is  left  of  them,  will  give  the 
members  some  idea  of  their  nature.  So 
far  as  |  am  concerned,  thej   have  ceased  to 

In'  rare  minerals.  To  give  some  idea  ol 
what  I  mean  h\  their  not  being  rare,  1  have 
Laid  out  here  a  map  of  Madagascar  to  a  scale 
of  1  ill  2  millions.  This  area  is  about 
230,000  square  miles,  which,  1  think,  is 
nearly  double  that  of  the  Transvaal.  These 
minerals  are  distributed  throughout  the 
archaean  region,  which  occupies  two-thirds 
the  area,  of  the  island.  Before  my  notes 
were  lead.  1  hail  numerous  samples  assayi  d 
and  determined  at  the  Government  Lal 
tories  in  Tananarive,  in  Johannesburg,  and 
elsewhere:  the  samples  were  also  te 
radio-activitj  by  electroscope,  electromel  r, 
and    radii  i-photi  igraphy. 
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\>i  analysis  of  greeny -brown  wax\  crystals 
:      I  >r.   Moir  resulted  as  follow  - 

Uranium  trioxide      ...         ...     17-G 

Niobium    Pentoxide   ...  38"0 

fitanium  dioxide       ...         ...     1-V1 


7m-  : 


I  iiil\  1 1 1 i 1 1 1 1 1 .  cerium,  and  other  rai 

in,  the  balance,  and  a  little  thorium 

,i  ,1;.    alsi  -  present     Iron  is  ci  impletely 

absent,  which  is  veiy   uncommon  in  niobate 

lis.       The   mineral   was   about    seven 

as  radio-active  as  Swaziland  euxenite. 

.  i ii< >■  i -   samples   were   then   exhibited 

and  explained  to  members  l>\   Mr.  Waites.) 

I  would  like  to  ven    roughly   and  crudelj 

■  -  ime  of  the  pegmal  ites  in 

the  Vavavato  hills  especially,  whicli  rise  i" 

an  altitude  ol  about   7, ft   .  bei  ause  it   is 

,    hills  i  hat   -' ,  much  i  if  t  bis  uranium 
S"    etching     and     illustrat  ing     i  □ 
blackb 

Mr    John  Watson     \l.  n  be\  of  Council): 

i     :i  nl.l  like  to  ask   Mr.   Waites  it  am   of 

n   rals     i  ires  of   uranium,   etc      are 

being   worked   in   Madagascar,  or  are  being 

d       \iv  they,  as  yet,   being  worked 

i  commercial 

Mr.  T.  P.  Waites  \-  I  stated 

then        i  ematii 

•epl  mm  he  depi  isit  i  ,1  uranium  phosphate 

Vntsirabe,  where  the  method  ol 

(ration  is  ver\   crude.     The  Syndicat    Lyon- 

aise  I  hi  lei  able  quant  it  ics  of 

this    in  anium   phosphate.     The  cai  notite  of 

I  Found        cret  us  format  ii  m    The 

I  unite  in  the  Analalava  district 
ud    in    the   cretaaeous   foi  mat 
autunite  ol    intsirabe  is  found  in  quaternary 
ill    [01  mat  ion 
Mr    John  Watson     M.  mlu  r  of  Council): 
Are  the  mining  1 .- 1  v\  —    ol    the    eountn    and 
idmii     trat 

Mr.   T.   P.   Waites:    \  ,  better  mining  or 

laws  exist    anywhere   in   the  world. 

The  -in "  gathered 

up  in  ii  systematic  manner.     The  method  of 

mining  alluvial  gold,  if  I  ma\  use  the  term 

mining, "  and  "l  minin  isits,  in 

M   dugnscar,    i-    this :      Somebody    goi 

i    ,1  pegs  .,  claim  -  t  2,. 100  hectares,  equh  a- 

gen,  for  L'  I   n  year. 

-  number  i  if  nal  ives,  and 

,in    so    much    for    ,  \  en  t hing    thej 

W  ith  regard  to  the  mining  laws, 

I  1 1'\     lias 


more  liberal  mining  laws,  nor  in  any  country 
I  have  been  in  would  one  receive  man 
assistance  than  one  does  from  the  French 
authorities  in  Madagascar. 

The  Chairman:  I  think  we  ma\  sag 
thai  tu  the  investigation  ol  these  minerals, 
we  owe  the  papers  which  have  been  written 
li\  I  >r.  Moir,  and  which  appear  in  the  last. 
Journal. 

The  meeting  then  terminated. 


Contributions  and  Correspondence. 


NON-INFLAMMABLE  EXPLOSIVES 
BAGS 

hi  ecent  number  i  >l  the  Journal  a  not* 
tppeared  by  Mr.    Pursglove  on  the  subject 
ol    non-inflammable   hags,   and   in   the  tabli 
he  gives,  based  on  his  experiment 
ol    sacking   impregnated   with   zinc   sulp 
is   found   to  be   inflammable. 

s,  ,m,  t  ime  agi  •  I  n  as  aski  d  t"  'I"  some 
work  ol  the  same  kind  and  for  the 
purposi  The  first  step  was  to  consult  all 
available  authorities,  and  t<>r  the  purposi  "f 
this  paper  1  may  state  that  in  Industrial 
Chemistry,   l>\     Blucher,    zinc    sulphate    is 

men!  ioned  as  a  flam<    pi n  bile 

Dr.  von  Schwartz  in  "  Fire  and  Explosion 
Risks"  quotes  the  extensive  experiments 
ol  I'  Lochtin,  with  forty-four  anti-pyrenes, 
when  twelve  pi  these  were  efficacious  and 
zinc  sulphate  was  seventh  on  the  list.  It 
is,  ol  course,  obvious  why  zinc  sulphate  was 
selected  by  me  for  experiment  —  being  cheap 
and  abundant  around  a  cyanide  plant,  and 
the  net  result  "t  n  considerable  amount  ol 
work  went  to-liou  that  it  is  thoroughly  effi- 
cacious for  this  particular  object,  and  I  am 
sure  Mr.  Pursglove  will  not  mind  me  saying 

Dr.  von  Schwartz  defines  our  object  tlms : 
l'n, in  their  nature,  all  organic  substance* 
combustible,  being  neither  fire-  not 
Ham,  pi,  , >t  Tin  \  can,  howe\ er,  be  en- 
dowed  with  the  latter  quality,  and  then  I" 
successfully  »«■ — ,  ■  ■  1  os  n  protection  against  fire 
since,  though  thej  char  externally,  they  do 
tint  transmit  flame,  and  therefore  the  latter 
is  prevented  from  spreading  The  following 
substances  mo\  bi  renden  d  flami  |niM,f ; 
wood,  i  lier,  text  iles,  fibn  s,  straw, 

millboard,  etc \   substance  or 

.ii  t  icle   is   fin   prool   ■  nil\    h  ben   it   has  been 
rendered     uninflammable      throughout 
entire  mass  and  not  merely  on  the  suit.  , 

For  the  actual  work  thi    filti  i  pn  ss  ctflu- 
- -i 1 1  was  collected  while  the  acid  \at  was  b( 
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ing  pumped  out.  The  salt  was  concentrated 
by  evaporation  in  a  shallow  iron  tray.  The 
Backs  were  dipped  in  this  and  dried,  this  be- 
ing repeated  till  the  white  crystals  were 
visibly  present  throughout  the  fibre.  As 
this  dusted  oft'  readily  the  saek   was  sprayed 

with  a  solution  of  size  or  glue,  re-immersion 
tending  to  re-dissolve  a  lot  of  the  extremely 
soluble  salt.  All  free  acid  which  is  invari- 
ably present,  must  be  neutralised  before 
immersing  the  sacks — 1  used  lime.  Experi- 
ments were  carried  out  with  the  sacks  actu- 
ally   used,    new,    and  sometimes  old  sugar 

pockets.  They  were  fire-proof  alter  treat- 
ment. A  candle  flame  would  not  ignite 
them,  and  a  red  hot  cinder  from  the  furnace 
only  charred  where  it  lay — the  tire  did  not 
spread.  The  strength  of  the  sack  was  not 
impaired,  its  fire-proof  qualities  last  as  long 

as  'hi'  sack  is  likely  to.  while  if  the  extreme 
solubility  of  the  salt  is  kept  in  mind  there 
should  be  no  more  statements  that  zinc  sul- 
phate renders    a    substance    more     inflam- 

!  Ill' 

I  have  made  no  experiments  with  sodium 
silicate  myself,  but  I  may  he  allowed  to 
quote  from  Dr.   von  Schwartz.        Referring 

to  calcium  sulphate  and  sodium  silicate  lie 
Says,  "These  exhibited  the  following  de- 
fects :  cracking  off  under  the  influence  of 
heat,  imperfect  covering  of  the  surface  ow- 
ing to  tiie  crystals  failing  to  melt  iii  the 
heat  of  the  tire  as  they  should  do  in  order 
to  afford  protection  against  flame:  impart- 
ing brittleness  to  the  object  treated;  becom- 
ing detached  on  the  surface  of  the  articles 
being  used  etc." 

Robert  Murdoch. 

Obituary. 


MR.  JOHN  RUSSELL. 
We  regret  to  have  to  announce  the  death 
of  one  of  our  members,  Mr.  .John  Russell, 
mi  (iood  Friday,  after  an  operation  a.  the 
Simmer  .V  -lack  Hospital.  Mr.  Russell  was 
born  at  Northampton,  England,  and  was 
engaged  there  in  farming,  lie  came  to 
Si  nth  Africa  just  after  the  conclusion  of  the 
Boer  War  and  was  employed  by  various 
n  mmercial  firms  until  joining  the  mill  staff 
'it  the  Simmer  Deep,  Ltd.,  as  a  learner,  on 
th.  1st  September,  1908.  He  joined  the 
Society  in  .lime.  1913.  He  worked  bis  way 
up  through  the  various  grades,  and  was 
acting  mill  shift-boss  at  the  tunc  of  his 
d     ill   at   the  age  of  .'!('>  years. 

The    funeral    ceremom    at    the    Primrose 


Cemeten  was  attended  bj  the  Presideni 
and  several  members  of  the  Society.  Th< 
Society  desires  to  extend  its  sympathy  to 
his  widow  and  famih  . 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY 

South  African  Sheep  Dtps. — "  An  organized 
protest,  headed  by  the  Bradford  Chamber  of  Com 
merce,  was  made  some  time  ago  against  the  use  of 
caustic  soda  and  sulphur  sheep  dips,  to  the  Agricul- 
tural Department  of  the  South  African  Govern- 
ment, on  the  ground  that  the  use  of  such  dips 
had  a  deleterious  effect  upon  the  quality  of  the 
wool.  The  use  of  these  products  is,  however,  still 
officially  recommended  by  the  Union  Government 
and  a  Government  report  issued  recently  deals  as 
follows   with   the  objections   raised  :  — 

(1)  The  South  African  Government  is  well  aware 
of  the  nature  of  sodium  sulphide,  and  of  the  fact 
that  it  is  used  in  removing  wool  from  dead  skins: 
but  it  is  emphatically  denied  that  the  caustic  soda- 
sulphur  dip,  mixed  in  accordance  witli  official 
directions,  partakes  of  the  nature  of  a  wool  solvent, 
anil  as  proof  it  may  lie  stated  that  some  of  the  best 
prices  obtained  from  South  African  wools  have  been 
made  for  fleeces  which  have  been  (lipped  in  the 
lime-sulphur  or  caustic  soda-sulphur  solutions. 
Wool  buyers  continue  to  purchase,  year  by  year, 
at  top  prices,  what  the  Bradford  Chamber  calls 
'dissolved'  wool.  (2)  Wool  treated  with  caustic 
soda  and  sulphur  in  certain  proportions  will  he. 
dissolved,  but  the  Government  has  made  it  quite 
clear  that  the  dipping  fluid  must  be  made  in  pro- 
portions which  will  net  damage  wool.  (3)  It  is 
well  known  that  wool  is  frequently  treated  with 
caustic  soda  or  caustic  potash  in  the  scouring 
process,  and  that  if  hard  water  be  used  for  scour- 
ing it  becomes  necessary  to  soften  it  artificial!} 
by  the  addition  of  caustic  soda  :  but  th.-  caustic 
snda  or  caustic  potash  would  not  he  used  by  a 
manufacturer  in  proportions  which  would  dissolve 
the  wool.  (4)  The  effect  of  all  alkaline  soda  salts, 
when  they  are  used  improperly,  is  to  destroj  the 
spinning  qualities  of  the  wool,  but  the  manu- 
facturer would  find  his  task  an  impossible  one 
if  lie  were  prohibited  from  usinur  alkali.  The 
damage  caused  by  the  improper  use  of  alkalis  is 
hardly  likely  to  be  greater  than  that  caused  by 
i  In-  scab  mites,  for  wool  from  sheep  which  have 
suffered  from  scab  is  brittle  and  structureless, 
and  has  lost  both  its  spinning  and  felting  qualities. 
(5)  It  may  be  that  woe. I  treated  with  an  excess 
of  alkaline  matter  has  a  stronger  affinity  for  colour- 
ing matters  than  wool  not  so  treated,  hut  the  fart 
that  manufacturers  themselves  nse  caustic  soda 
and  caustic-  potash  in  the  course  of  the  manufacture 
of  wool  into  cloth,  is  proof  conclusive  that  whilst- 
these  substances  may  be  dangerous  when  applied 
in  a  careless  manner,  they  cause  no  damage  to  the 
wool     when     properly     used.       Reference    t..    any 

standard  work  en  the-  effect  of  alkalis  on  wool  will 
show     that     in    sonic-    cases    caustic    soda    is    used    to 

strengthen  the  fibre.  It  all  depends  on  the  form 
in  which  the  solution  is  made  and  its  degree  of 
alkalinity."-  Chemical  Trade  Journal,  Aug.  28, 
1915.— Journal  of  the  Soririi/  of  Chemical  fndux- 
try,   Sept.    30.   int:,.   p. 'U7.     (.J.    W.) 
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(  .m.     Tab     -"  In.  reaaed 
i  .   evidenced    in    the 
tar    products    since    the    war    cut    us 
<.ff,   at    least    hi    part    ami    temporarily,    from   some 
.i    tli.    most    important   of   these   substances.     It    is 
t.,  be   hoped   that    the   United   States   will   be   able 
tablisfi   its  chemical   industries   now    on  a  basis 
that    will   render  it   henceforth   rea ablj    indepen- 
dent   ..t    foreign   supplies.     The    importance   ol    the 
,,,al    by  prod                               mical    industry    and 

[uently    in    a    wide      ai  i<  tj    ol 
cannot    be  '  ovei  emphasized      I  lyes,    .li  ogs,    i    plo 
fertilizers,    wood    preservatives,    ami    a    uosl 
uf  other   products   come    in    whole   oi    in    part    from 
.  oal. 


METALL1  EtG"! 

N..Hv       ON        HOMESTAKE       M  ETALU7E  i .  V  1 1        IS 

neatly  three  years  since  the  metallurgy  t  the 
Homestake  ore  was  discussed  with  considerable 
thoroughness,  in  a  paper  read  before  the  Institu- 
tion of  Mining  and  Metallurgy. 

Certain   changes   have   been  made   in   this   period 
which   are   perhaps  of   sufficient    interest    I 
a    brief    description,    and    it    is    chiefly    with    such 
details    and    miscellanies    that    this    paper    will    deal. 
In   the   circumstances,   a   certain  am. .not   of 
t hoi    is    inevitable,    bul    matter    treated    ..f    in   the 

former   paper  will   be   referred    to   ber ily   when 

it   is  necessari    for  the  :  ency      For  full 
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I,,    thi     Engine,  i  ng    and    Mining    Journal    there 

1  oal  tar    industn  . 

illustrated    with    an     inten    tin       and     intelligible 

in.  ipal    produi  I  b.        This 

,  ii ...i  ith      The   Join  nal    notes 

l\    complex 

..t    a    m.\t  11 t    more    than    2 1  I 

.  henn.  al    1  ompounds,    and    ..i    i  om  Be     vai  ies     

and   quantity    per  ton  of  coal 

distilled 1  .lin_     to     th(      '  la    -     ol     ■  oal     and     t  lie 

U  mpei  ai  ore    ol    dial  illation  die    primary 

distillation  ol  one  t t   average  _..-  tar  wi 

.in.  1     appros  imati  j  Immoniacal    liquor, 

lona;  .inde  naphtha,  5'6  gallons;  light  oils.  26 
gallons;  creosote  ..ils.  17  gallons;  anthracene  oils. 
38  gallons  :  piti  h,  1  cwt.  13  cwl      Ed    I  lorn.  |. 

It  is  stated  that  during  1915  ovei  a  dozen  plants 
were  limit  •■)  nearly  completed  in  this  country 
ami  i  an... la  foi  tie  production  ..f  l.eii/ol.  largely 
in  connection  with  by-product  coke  ovens;  such 
it  the  war  demand  t"i  this  commodity."  Engin- 
and  Wining  Journal.-  Tht  Engineering 
V         ....   Feb  .    i  ■ 


descriptions  of  equipment  and  technique,  the  formej) 

paper  should  bi suited. 

The  mineralized  slates  and  schists  whii  I 

tut.-  tl re  varj    considerably    in  composition,   bni 

the  unoxidized  ore,  perhaps  constituting  the  major 
pari  .it  the  reserves,  contains  either  chlorite  ol 
h<. ml. lend.-  (cumminetonite),  with  quarts,  carboa> 
ates  of  Lime,  magnesia  and  iron,  and  ai  si  i 
pyrite,  and  pyrrhotite.  Ferrous  minerals  predom- 
inate and  this  fact  has  been  an  importai 
in  determining  the  metallurgical  treatment 

With   .. ne  or  two  exceptions  the  mineral-   noted 
are  of  relatively  high  Bpecifh    gravity,  and  the  on 
as  a  whole  is  exceptionally  heavy,  many  del 
ti.n.s  giving  an  average  specific  gravity  ol 

Tins  high   specifii    gravitj    presents  one  deddaa 
advantage,  when  the  coal  of  treatmi  I 

with  operations  elsewhere,  in  that  the  ton,  almost 
universally  the  basic  unit,  represents  a  volume 
probabl]  less  bj   10      than  that  ..f  many  gold  ..n-s 

ither   hand,   this  high    gravitj    renders  more 
difficult    tin    discharge   ..l"    pulp    from    morl 

■n   .m   amalgam   tables,   and   its  transpor- 
tation in  launders, 

In  the  same  waj  .  as  attesting  tl 
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of  such  variations  of  different  ores,  it  may  be  noted 
that  the  needle-like  fibres  of  hornblende  (cumming- 
tonite).  interlacing  throughout  the  mass,  render  the 
ore  more  difficult  to  crush  than  would  be  antici- 
pated, but  on  the  other  hand  assist  in  maintaining 
free  leaching  in  both  sand  and  slime  treatment, 
retaining  their  characteristic  form  as  far  as  they 
can   be  traced   with   the  microscope. 

The  metallurgical  equipment  consists  of  : 

At  the  South  sid< — 3  stamp  mills  (660  stamps) 
with  36,356  sq.  ft.  of  amalgam  plates;  1  regrind- 
ing  plant,  with  independent  cone  system  and  540 
sq.  ft.  of  amalgam  plates  ;  4  batteries  of  cones  for 
classification;  3  clarifying-tank  houses;  1  sand 
plant. 

At  the  North  Side— 2  stamp  mills  (360  stamps)  ; 
2  tank  houses  :  2  cone  houses  ;   1   sand  plant. 

At  Deadwood. — 1  slime  plant,  treating  the  con- 
bined   slime  from  south  and  north  sides. 

The  ore  supplied  to  the  north  side  mills  is  usually 
drawn  from  the  upper  levels  of  the  mine,  and  is  at 
least  partly  oxidized.  It  is  more  easily  penetrated 
by  cyanide  solutions  than  is  the  unoxidized  ore,  and 
satisfactory  extractions  are  at  present  made  from 
the  sandy  portion  of  the  mill  tailing  without  fur- 
ther reduction  in  tube-mills.  In  almost  all  other 
respects,  practice  at  the  two  divisions  of  the  works 
is  identical  and  unless  otherwise  stated  further 
description  will  be  of  operations  at  the  southern 
branch. 

Stamp  Milling. — A  new  mortar  has  recently  re- 
placed the  familiar  design.  In  this  newer  design 
the  old  "  inside  lines,"  remarkably  effective  in 
maintaining  a  rapid  discharge,  have  been  retained. 
All  the  front  above  the  screen  rest  has  been  cut 
away,  as  has  also  a  considerable  portion  of  the 
back.  This  lias  given  greater  accessibility,  with 
resulting  safety  to  the  men  when  engaged  in 
changing  iron  and  other  necessary  operations;  it 
permits  the  use  of  longer  bossheads  and  simplifies 
the  care  of  feeders,  since  an  observer  at  the  front 
of  the  mortar  can  determine  whether  the  ore  is 
feeding  properly.  The  slight  tendency  to  splash 
at  the  back  is  corrected  by  a  false  back,  or  apron, 
of  canvas ;  a  small  chip  tray  of  4-mesh  screen, 
resting  above  the  discharge  screen,  impounds 
floating  particles  of  wood,  which  are  removed  from 
time  to  time,  washed,  and  burned.  The  ash, 
which  assays  as  high  as  $30XJ  per  ton,  is  set  to 
accumulate  in  sufficient  quantity  and  is  eventu- 
ally  sold. 

The  crushing  unit*  are  not  in  conformity  with 
modern  ideas,  and  there  is  no  doubt  that,  were 
the  plants  to  be  built  anew,  radical  changes  in 
design  would  be  made.  The  Homestake.  unlike 
many  younger  mines,  has  developed  gradually  from 
comparatively  small  beginnings.  The  mills  repre- 
sent the  growth  of  30  years.  Built  before  the 
cyanide  process  was  known,  they  then  represented 
advanced  milling  practice.  It  must  be  conceded 
that  the  stamp  duty  of  4i  tons,  with  80'  oi  the 
tailing  passing  a  100-mesh  screen  and  60%  passing 
a  200-mesh  screen,  is  fairly  good  even  when  com- 
pared with  the  results  reported  from  many  newer 
installations. 

We  find  that  heavier  stamps  crush  more  rock, 
with  little  or  no  change  in  the  sizing  of  the  tailing 
unless  more  open  screens  are  used  ;  in  which  ease, 
even  without  increasing  the  falling  weight,  tonnage 
may  be  gained  at  the  sacrifice  of  sizing.  To  us  it 
appeals  that  compactness  of  plant,  with  the  saving 
both  in  first  cost  and,  later,  in  labour  and  super- 
vision,  constitutes   the   leading   claim   of   the   heavy 


stamp  for  preferment.  Indeed,  if  the  gold  metal- 
lurgist is  ready  to  dispense  with  amalgamation — 
and  we  are  by  no  means  prepared  to  do  this — it  is 
more  than  probable  that  he  will  do  well  to  investi- 
gate the  crushing  practice  of  modern  copper  mills 
before  he  commits  himself  to  the  heavy  gravity 
stamp.  Alaska,  at  the  moment,  holds"  more  of 
interest  than  does  Africa. 

It  may  be  pertinent  to  note  that  I  have  never 
encountered  a  Homestake  mill  tailing,  no  matter 
how  far  advanced  in  secondary  treatment,  from 
which  some  free  gold  could  not  be  recovered  by 
laboratory  amalgamation  tests. 

Regrinding. — Operations  at  the  regrinding  plant 
offer  little  of  interest,  the  practice  conforming 
closely  to  the  usual  methods. 

The  feed  to  the  tube-mills  is  already  so  fine 
(only  25%  remains  on  a  50-mesh  screen)  that  the 
efficiency  of  the  mills  is  low.  The  critical  size  of 
sand  delivered  to  the  sand  plants  is  about  100 
mesh  for  unoxidized  ore,  and  80  mesh  for  oxidized 
ore.  It  is  advantageous  to  operate  the  mills  in 
closed  circuit,  but  it  is  difficult  to  do  this  without 
permitting  sulphide  particles  which  have  been 
sufficiently  reduced  in  size,  to  remain  in  the  cir- 
cuit. By  introducing  a  double  baffle  or  trough 
classifier,  containing  a  hydraulic  device,  into  the 
slime-overflow  end  of  a  Dorr  classifier,  this  diffi- 
culty has  been  in  a  measure  overcome,  and  two  of 
the  mills  are  at  present  using  this  system. 

Sand  Treatment. — The  sand  is  "  leached  with 
cyanide  solution  in  vats  44  ft.  in  diameter  by  9  ft. 
deep,  holding  610  tons  of  sand  each.  The  opera- 
tions are  distinguished  by  unusual  care  in  the  pre- 
paration of  the  material  for  extraction,  rather  than 
in  the  extraction  itself. 

Classification  and  aeration  are  the  two  essentials 
to  successful  work.  The  latter,  necessary  to  over- 
come the  tendency  of  the  ferrous  compounds  in 
the  ore  to  remove  the  vital  oxygen  from  the  solu- 
tions, is  achieved  by  forcing,  at  intervals,  air 
under  slight  pressure  into  the  false  bottom,  below 
the  filter  canvas.  The  sand  charge  is  suitably 
drained  before  this  air  is  applied  ;  the  pressure  is 
so  adjusted  that  the  air  is  forced  into  the  charge, 
yet  is  so  low  that  the  column  of  sand  is  nowhere 
broken  or  disturbed.  To  secure  this  immunity 
thorough  classification  is  essential,  and  this  has 
always  been  recognized  as  a  matter  of  first  im- 
portance. 

The  action  of  the  air  is  interesting.  Laboratory 
tests  indicate  that,  on  an  average,  about  75  cub. 
ft.  of  oxygen  is  absorbed  by  a  ton  of  ore,  before 
its  reducing  action  is  corrected.  If  this  air  is  not 
supplied  from  some  extraneous  source,  the  solu- 
tions are  vitiated  and  extraction  ceases.  When 
air  is  applied  and  is  followed  by  a  water  wash, 
calcium  thiosulphate  appears  in  the  effluent  solu- 
tions ;  when  the  air  is  followed  by  cyanide,  the 
effluents  contain  sulphocyanides  and  free  cyanide 
appears  only  after  some  time.  After  a  limited 
time  of  leaching,  the  extractive  power  of  the  solu- 
tion decreases  and  further  aeration  of  the  charge 
is  necessary.  Each  aeration  is  attended  by  the 
formation  of  some  acid  and  the  consequent  de- 
struction of  some  lime  and  cyanide.  After  treat- 
ment, the  sand  shows  no  sign  of  oxidation;  neither 
analytical  nor  microscopic  examination  can  detect 
differences   between   charge   and    residue. 

Lime,  crushed  in  a  one-stamp  mill  to  pass  a  7- 
mesh  screen,  is  added  to  the  pulp  stream  as  it 
flows  to  the  vats. 

It   had   long  been   recognised   that  a  high   protec- 
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live  alkalinity  was  detrimental,  but  until  within 
the  past  two  years  it  had  been  tacitly  accepted 
that  it  would  be  impossible  to  dispense  entirely — 
or  practically  BO— with  protective  alkali.  Eventu- 
ally this  wag  done  ;  extractions  improved  and  con- 
sumption of  cyanide  was   materially   reduced. 

The  gratifying  results  are  in  a  measure  due  to 
another  change  in  procedure,  initiated  at  about 
the  .same  time.  Solutions  of  two  strengths  are 
used;  that  stronger  in  cyanide  is  used  earliest  in 
the  treatment  of  a  charge.  When  these  solutions 
appeal  as  effluents,  one  portion  is  precipitated, 
il bhei  brought  to  full  working  strength  by  add- 
ing cyanide  and  thereafter  returned  to  the  extrac- 
tion  of    another   charge   of    sand. 

This  custom  is  by  no  means  unusual,  yet  wher- 
ever it  is  used  the  procedure  seems  to  he  to  main- 
tain  the   rtroi  m   at    a   fixed   content    of 

Cyanide  and  to  allow  the  weaker  to  vary  in 
strength  according  as  the  varying  losses  in  treat 
ment  may  determine.  This  is  wrong  in  principle. 
The  critical  strength  is  that  below  which  the 
weaker  solution  will  no  longer  dissolve  its  quota  of 
gold,  or,  if  dissolving  it.  will  no  longer  freely 
yield  it  to  precipitation.  If  the  strength  is  greater 
than  this,  we  may  confidently  expect  some  cyanide 
to  be  destroyed  without  giving  compensatory  ser- 
vice. In  such  circumstances,  if  the  maximum 
working  strength  is  reduced,  the  weaker  solution 
will  lie  automatically  restored  to  the  lowest 
economic  strength;  if  it  falls  below  this,  a  tem- 
porary increase  in  the  maximum  strength  will 
restore  it.  In  other  words,  cyanide  should  bo 
added  to  the  Itrong  solution  in  accord  with  the 
determinations  of  strength  made  on  the  weak  Boln 
tions.      Thus,    operating    with    a    strong    solution    of 

variable  strength  and  a  weal    Bolution  also  variable, 

hut  never  far  from  its  effective  limit,  it  may  be 
anticipated  that  little  cyanide  will  be  needlessly 
expended. 

Slime  Treatment  The  Blime  plant  is  equipped 
with  30  Merrill  pn  90  frames,   I  ft    by 

6  ft.  by  4  in.  One  press  holds  28  tons  of  slime, 
and  lias  a  capacity  of  about  70  tons  a  day. 

Treatment    is   in    principle    identical    with    that   of 
the  sand,   periods  of  aeration   and   treatment   alter- 
nating   with    Bnfficii  to    maintain    the 
The  alkalinity   is   cat  i  ted 
at  a  very  low  point,  and  the  working  solutions  are 
of   low   cyanii                          Within  thi 
imposed  by  practice,  there  Beems  to  1"'  no  solution 
i  ctracl      old   from 
the  aerated   slime      The   problem   Beeme   to  demand 
the     passing     of     a     definite     volume    of    solution 
thron  eating   with 
■,    for    b     ' 

t  line        Bo    lot 

•  he    extract  I.     Thus  1  he    t  real 

I    the  leachin 
I  i  ■     minimum    working    strength    is    determined 
by   our  aliilitv   to   precipitate   the  lotion. 

and  in  developing  this  minimum  much  of  the 
treatmi  with  very  dilute  solutions,  with 

the  the    consumpl  de    lias 

l n  reduced   to  an  extremelv  low   figure,     for  in 

nncluding  as  this   is  writ  ■ 
ives  the   follov 
Sodium    Cyanide      i 
slime  treated      In  treatment,  0"127  ;  added   f 

•;..!,.     0  008   J     tol 

I  he    i  n  "     (first 

final   effluents,   low    -n   boll 


is  difficult  ;  doubly  so  on  account  of  the  low  alka- 
linity :  and  after  trial  of  many  expedients  to  assist 
it  we  are  not  able  to  improve  upon  Carter's  old 
system  of  a  drip  of  strong  solution. 

This,  usually  added  with  the  feed  of  zinc  dust 
at  the  rate  of  1  lb.  per  hour  (or  per  25  tons  of 
solution  precipitated)  constitutes  from  5%  to  10% 
of  the  cyanide  used.  An  excessive  amount  of  zinc 
dust  is  also  necessary  to  ensure  clean  precipitation 
of  these  solutions,  and  this  entails  further  expense, 
not  merely  in  the  first  cost  of  zinc,  but  in  the 
refining  of  the  larger  bulk  of  low-grade  precipi- 
tate. Combined,  these  costs  consume  about  25% 
of  the  profit  won  through  the  reduction  of  cyanide 
consumption,  a  satisfactory  enough  result  il 
plant  where  treatment  methods  have  been  so  well 
established  as  is  the  case  here,  even  though  the 
impression  may  be  conveyed  that  one  brani 
the   work   has  lost   efficiency. 

Unit    consumptions    />■  r   tnri   <■/   slimt    treated 
Sodium    cyanide,    0  lfil    lb.  :    zinc   dust,    0118    lh   ; 
lime,  384"lb.  ;  hydrochloric  acid,  0-393  lb.,  a 
$0.0093    per    ton  *  treated  ;    power.    11")    kw.    hr 

Precipitation.— The    Merrill   system   of   pre.   : 
tion  with  zinc  dust  is  used  at  all  cyanide  plants, 
as   is   the  Merrill   filter   press  of   triangular  section. 
This  method  has  been  fully  discussed  in  the  < 
already   cited,   and   the   technique   remains  about    is 
there   described.     It   has   been   mentioned    that 
effect  of  the  recent  variations  in  treatment  has 
adverse  to  precipitation,   since   the   tonnage  of   solo 
tion  requiring   precipitatoin   has   been    increase' 
the   same   time   that    the   content    of    the   solution    in 
gold    and    cyanide    has    been    reduced.      Beyond    the 
natural     effects     increased     zinc    consumptioi 
lower-grade    precipitate     no    difficulties    have    been 
encountered. 

Double  cloths  are  used  on  the  frames,  tl titer 

one  being  taken  off  when  the  press  is  cleaned  and 
replaced  by  the  inner  cloth,  which  is  in  turn  re 
placed  by  a  new  cloth  The  outer  cloth  is  burned, 
the  ash    going   to   refining. 

Experiments  are  still   in   progress    to    find    the 
lightest   and    cheapest    cloth    that   can    be   used    for 
this  purpose  without   unduly   increasing  the   hi 
of   leakage. 

All    washing    of    cloths    is    eliminated    by    this    sys- 
tem       Against    the    added    est    of    cloth    max     be 
the  ad  from  leaks  du.-  to  rotten 

or  wrinkled  cloths  and  the  laboi  oiled 

.  loths 

/;.  fining      In    its   essenl  iala,    tl 

i   at  id 
i.ni     of     the     lowi  i  bate,     the 

briquets  are  charged    to   the   blasl    furnace 
of  being  fused  in  the  cupel.     The  latter  treatment 

IS  still   the  stall. lard    for  pi 

\,  id     1 1.  aim.  nt     is    a     preliminary     to     fui 
oenl    of    all    pi.-,  ipitates.        It    max     nol    be 
i  \ .   I. ut    in   i  it  is  .sound   n 

.t   enhances  Becurity   from 
and    insures   more   fluid    sU|         Moreover,    the   de 
I    bulk   of   product    to   be   -melted    with    Lad 
l.    hi.       thi     i  line    required     for    thai 
always  more  or  less  hazardous  to  the  health  of  the 
workmen. 
Oil   is  now   used  as  a   fuel   in  the  cupel   furnace. 

I.  :    ■■ I      It    i-    an    ideej    fuel   for  the   put 

ilted  in  an  aci  eh  ral  ion  of 
nearly     50%     in     the     rate     of     cupelling  "  -  A       I 
adian    Mining   Journal,    July    I. 
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Notices  and  Abstracts:  Mining. 


Gtaniding  Apparatus. — "A  cyaniding  vat  has 
the  form  of  an  inverted  frustum  of  a  cone  and 
contains  a  partition  of  similar  but  flatter  form: 
the  inner  and  outer  compartments  communicate  at 
the  top  by  a  narrow  annular  space,  and  at  the 
bottom  by  a  circular  channel  which  contains  a 
screw  propeller  to  cause  an  upward  movement  of 
pulp  in  the  outer,  and  a  downward  movement  in 
the  inner,  compartment.  The  latter  has  an  apron 
extending  inwards  from  the  upper  annular  aper- 
ture and  inclined  downwards  towards  the  centre." 
— F.  E.  CARMAN,  .Jamaica.  X.V..  Assignor  to  M. 
E.  Carman.  Babylon,  XV.  U.S.  Pat.  1.146,783, 
Julv  20.  1915  Date  of  appl.,  Oct.  22.  1912.  Re- 
newed Dec.  22.  1914.— Journ.  S„r.  Chem.  lnd.. 
Sept.    13.    1915.    p.    911.      (J.    A.    W.) 

MIXING. 
Sampling       *n      Erratic      Ore-Body. — Estimating 
the  value  of  an  ore-body  in  which  the  ore  is  dis 
tributed    according    to    no    ascertainable    rule    in- 
volves  problems    which   are   much    in   dispute.   To 
those    who    would    discard    mine    sampling   for    a 
mill    test    it    is    suggested    that    the    large   sample 
sent  to  the  mill  may  be  entirely  unrepresentative. 
The  latter  is  the  critical  factor  and  it  is  believed 
that   widespread  careful  hand   work  gives  a   more 
representative    sample    than    does    mining    for    a 
mill   test.     Confirmatory    results   are    quoted. 
"In  your  issue  of   February   last   there  appeared 
an   interesting   article   by    .Mr     Morton   Webber  on 
'  Latent  Errors  in  Mine  Sampling.'     In  this  article 
Mr.    Webber   classifies   the    type   of   erratic   ore   oc- 
currence,  in   which   the   valuable   mineral   occurs   in 
bunches,   under  the   genera]   heading   '  Mines   where 
sampling  is  no  use.'   and   recommends  the  mill  test 
as  the  only  reliable  method  of  valuing  such  mines. 
To  quote  :    '  The   only   method   of   reliable  valuation 
in  a  deposit  of  this  type  would  be  based  on  authen- 
tic record   of  past  yield,   in  combination  with  com- 
petently   selected    representative    shipments    of    the 
remaining  ore.' 

With  this  I  cannot  altogether  agree.  Authentic 
record  of  past  yield  is  of  the  utmost  value,  but  I 
believe  that  this  is  much  better  studied  in  combina- 
tion with  proper  sampling  than  with  mill  tests.  I 
do  not  refer  to  those  tests  made  to  determine 
metallurgical  treatment,  or  to  those  made  over  an 
extended  period  of  time  to  confirm  sampling  re- 
sults, and  which  amount  to  operating  the  mine 
under  option,  but  to  the  mill  tests  designed  to  take 
the  place  of  sampling  because  considered  more  reli- 
able^— 'representative  snipments. '  These  practi- 
cally amount  to  large  samples,  and  my  contention 
is  that  they  are  no  more  justified  in  an  erratic 
mine  than  in  a  uniform  one ;  rather  less  so.  if 
anything,  for  the  chances  of  error  are  greater, 
and  the  safety  resulting  from  averaging  a  large 
number  of  samples  is  needed.  Before  discussing 
this  further,  I  shall  describe  briefly  the  methods 
used  and  results  obtained  at  one  none  of  this  type 
that  I  had  the  privilege  of  sampling  and  studying 
in  great  detail  for  a  period  of  two  years.  This 
mine  forms  an  excellent  illustration  ,,t'  this  type 
of  deposit,  and  of  some  of  the  principles  that 
affect  the  accuracy  of  the  results  v.  hen  sampling 
by  the  ordniary  hammer-and-moil   method. 

The  formation  of  the  mine  in  question  consisted 
of  highly  metamorphosed  sediments  and  igneous 
rocks. carrying    irregularly    scattered    li 

ring 
M/.e   to    several    feel 


without  quartz  would  assay  from  nil  to  about  3 
dwt.,  averaging  less  than  1  dwt..  and  the  quartz 
from  nil  to  several  hundred  pennyweight.  Fre- 
quently the  gold  was  in  coarse  flakes,  mail- 
ing most  brilliant  showings.  The 
stringers,  in  combination  with  the  richer  porti 
of  the  schists,  formed  erratic  ore  zones  separated 
by  comparatively  large  zones  of  waste-,  and  showed 
no  consistency,  taken  either  singly  or  in  groups  of 
any  size.  There  was  no  habit  or  condition  that 
could  be  discovered  affecting  the  sudden  changes 
from  spectacular  ore  to  practically  barren  wast-.' 
Mr.  Webber  mentions  levels  30  ft.  apart  giving 
erratic  results.  I  remember  one  cross-cut.  sampled 
by  a  continues  channel  along  each  wall,  of  which, 
over  a  distance  of  200  ft.,  one  wall  averaged  one- 
third  of  the  other.  These  walls  were  perhaps  5 
ft.  apart.  The  troublesome  nature  of  the  ore  was 
evidenced  wherever  samples  were  used  :  in  the 
assay  office,  duplicates  would  not  check  at  all  unless 
ground  to  200-mesh ;  in  the  mill,  sar.  pies  of  bat- 
tery pulp  over  a  month  would  not  check  amalgam 
plus  cyanide  heads.  The  amount  of  underground 
development  was  hardly  greater  than  would  have 
been  necessary  to  stope  a  uniform  deposit  of  the 
same  size,  and  very  different  from  the  network 
that  Mr.  Webber  states  to  be  necessary  for  de- 
posits of  this  type.  Levels  about  80  ft.  apart. 
and  drifts  and  cross-cuts  about  150  ft.  and 
with  of  course  local  modifications  for  all  of  these, 
is  not  a  large  development  proportion.  In  fact, 
per  ton  of  ore  blocked,  it  is  small.  According  Xo 
ray  opinion  these  conditions  formed  as  extreme 
an  example  of  Mr.  Webber's  classification  and  as 
difficult  a  problem  as  one  would  be  likely  to  run 
across.  And  yet  this  mine  was  sampled  and  ore 
blocked  out.  and  is  being  sampled  to-day.  The 
results  are  of  the  utmost  value,  both  to  the  mer. 
financing  the  property  and  to  the  management 
planning  exploration  and  development  work.  I' 
had  to  be  sampled.  There  was  no  other  method 
of  working  it  intelligently. 

The   method    of   sampling    did    not    differ   in   any- 
essential  from  that  in  general  use  by  a   large  num- 
ber   of    engineers,    so    a    brief    description    of    this 
should    suffice    to    make    it    clear.     As    neither    the 
quartz  stringers  nor  the  ore  zones  had  any  definite 
trend,    samples    could    have    been    taken    in    almost 
any    direction.     For   ease    in    sampling   all    channels 
were    cut    horizontally    about     breast     high     along 
the  sides  of  the  drifts  and   cross-cuts.      (A   distinc- 
tion   was    made   between    drifts    and    cross-cuts 
cording  to  their  relations  to  the  stopes,   but   struc 
turally    they    were    the    same).        Both    side 
sampled,   as  so  little  was  known  about  the  deposit 
at    first    that    all    the    information    obtainable    was 
needed.     These    channels   were   the   usual   kind    cut 
with    a    hammer   and    moil,    and   yielded    about    1  '■? 
lb.     per    ft.     The    rock    surface    was    first    cleaned 
with    a    scrubbing    brush,    and    the    channel,    about 
:;;     in.     wide,    outlined     with    chalk.      The    samples 
were   caught   in   an   ordinary   iron    meat    pal 
12x18x2    in.      This    was    more    easily    cleaned    than 
a   candle  box   or  canvas,   and   made   possible 
detailed    examination   of    the   sample   at    it 
In    the    low-grade    or    barren    schists,    samples    v  er 
io  60  in.   Ion.:,   but   in  ground  which  was 

.i'l ilv    rich    no    sample    was    taken    more    than 

30     in.     long.      This     was     m     uniform     rock.      With 
evei )    change    in   the   character   of   i  he      i 
sample    «  I  one    started      I 

small    quartz   stringers    this    would    frequently    give 
not    over    '■'>    in.    long.     In 
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always    increased   to  make 
total    weight    of    sample    nol    less    than    2    lb. 
Qoarl  the  coarsest   .'"Id  was  not  avoid- 

ed   .ii  anj    way,   but   everything  within   the  outline 
lechanically    as   possible.       Any   adjust 
ment   necessary   waa   made   in   the  office   afterward. 
The  question  of  high  assays  was  of  coarse  always 
The  first  step  in  their  treatment  was 
mpling.     All     places     yielding     en 

i.-  sampled      in    the    bottom    of    the    original 
el      The  decision  as  to  whether  an  assay  was 

or   not    did    not    depend    so   much    upi 
as   upon   that    of    its    neighbours       An    assay 

dwl     "•  I    mean   a    re  Bample 

and  in  dwt.   be  let  go.     The  two 

.i    the    sane-    place    tlms   obtained 

,_.  ,1   ;,,  ,i    the   n  sultant    t<  nor   entered    in 

ird        n lui \'   thi    timi  s  of  i  a] 

.   the  ore   re  ei  res,   when   Btudj  ins    thi    rela 
.     ,.  others,    it   occasion- 
ally  sei id   .hI    i  labli    to  i  ut    down   an   assaj    to  a 

tenoi  i  tent    with    the    apparent     •'  i  m 

tural    import  ''" 

Bamp)e.     In      dd  tfbitrary    high 

i    Iwt     ■  a    adopted,  to  which  all  a 

that    figure    were    reduced.     There    wei 

few    assays    bighei    than      'i"1     dwt      that     it     was 

i   they  would  affect   the  average  out   of  prn- 

n    to    the   probabilities   of    their   being   dupli- 

;,,    the    int. -mui    ,,t    the    blocks.     These    two 

■     i  om I   affei  ted    i   ne   li  jibli    pi    | 

,    aj  -     probabl;    less   than   one  tenth   of    1 ' 
and  it  is  merely  to  show  the  methods  of  work  that 
they  are   mentioned   here. 

in   r ii.,n    with    the   re  Bamplii 

Uli,  fa,  the   majority  of  timea   the 

result    than    the    oi  iginal 
I    thin  n    for  this   is   clear      The   i 

of  rich  Bpei  imi  n  ore    •  e th 

that    it    wa     probable   a    large    proportion    of 
,     ■■  ould    I-    cut    away    by     the 

offending  sample      Similarly.   I  have  loubt   that 

mples  of   the  promising  looking  ground   which 
had   returned  law  assays  would   have  give i  the 

■     nits      than      the     original,  The 

o)     thi     tv        i     i        thu      introd I    a 

Blight    factor  of  safety. 

It   will  be  •  ■■  idenl   h ■'<•  it    I   I'..-  e  »id  regard 

i   the  rich  /> b  that   anj   attempl    ';i 

mine  telj    would    hax  e    Been    absurd. 

The   only    fei  to   take   all   within 

the    mineralized    zoni       ["herefore,    in    valuing    ore 

impling   results,   the    ground    was 

,  onaidi  red  as  a  and    no   attempt 

■    i         mall   rich 

ted    in   a   method   mm  h   the  Bame 

vonld  1  bei  d  i  e   uniform   de- 

h  assays 
ire,  the  ground  was 

.In  ided    into   areaa   as  ind  ntal 

workings,    and    each    area    valued    bj    dividing   the 

in  li  pennj  w  i  high  and 

low   alike,    by   the   total    sample    length    in    inches. 

The  i.i...  ka  between  levi  I  i  d  by  weight- 

.,.  h   level    by   the   area    bl 

relj  to  prove  con 
i  inuit \  ..f  ore,  although  occasionally  their  tenor 
was   ,  I         ;     that    of   the   levels.     The   final 

..-Mili  rding  to  knowledge  of  the 

mine.     Bore  hole    results 

.,   this,   althougl I   entireh    fm    information   as 

ti i! u    .n.l   nol    for  obtaining  the  tenoi  :  and 

a^  i I  the  samples  from  the  develop 


ment  were  supplemented  by  moil  samples  fr..m  the 
Btopea  The  latter  were  averaged  with  the  deve- 
lopment   samples   when    practicable. 

The  results  of  this  method  were  highly  gratify- 
ing. For  a  period  of  two  years,  the  tenor  of  the 
total  ore  mined  as  indicated  by  moil  samples, 
when  compared  to  amalgam  plus  cyanide  heads  for 
a  quarter  of  a  million  tons  milled,  indicated  ■ 
sampling  factor  of  112%.  I  regret  I  am  not  at 
liberty  to  give  figures  in  greater  detail,  but  I 
think  these  will  illustrate  my  point.  It  may  be 
contended  that  these  results  indicate  nothing,  be- 
cause the  work  was  done  by  the  mine  staff,  who 
brought    their    intimate    knowledge    of    the    mine    to 

the    final    interpretati f    the    results.     This    was 

undoubtedly    a    factor,    but    it    was   a    factor   depen- 
dent    upon    experience    and    nol    upon    any    lessening 
of    the    difficulty    of    the     work.      Any    independent 
with     sufficient     experience     could     have 

ti  lie  same  n  suit  -      in  fai  t .  in  the  earlv 

history  of  the  mine  an  examination  was  made  by 
an  independent  engineer  who  predicted  almost 
exactly  what   would  occur, 

The   above   example   illustrates  certain   principles 
that    I    think    can    lie    applied    in    a    greater    or   less 
sen    sampling    anj    erratic   deposit.       Al- 
though it    is  tin  axiom   in   mine  valuation   that    every 

iii must    be   judged    on   its   merits,   according   to 

the  experience  of  the  examining  engineer,  and  no 
hard  and  fast  rules  can  be  laic]  down,  still  1  think 
thi  .■  principles  form  a  good  foundation  for  work- 
ing, and  are  certainly  of  more  general  application 
than  considering  sampling  utterly  unreliable  and 
not  using  it  for  the  .lata  that  it  can  give.  I  shall 
try  to  state  these  principles  as  1  see  them,  omit- 
ting the  actual  manipulation  of  the  sample,  pre- 
cautions   against     the    increased    danger    of    salting 

oneself,  and  details  Of  that  nature  as  being  suffi- 
cientlj  taken  up  in  the  sln.it  description  of  actual 
above. 
Mow  to  average  high  assays  is  apparently  the 
question  that  hot  hers  the  majority  of  men  most. 
!  a    \.i~t    difference   1. etwi.cn   the   occasional 

high  assay  in  ore  I  i  entially  uniform  tenor,  and 
the   condition   where   the   recurrence   of   very   high 

erratic   assays  makes   up   almost    tl nt  ire   value  of 

tl re      In  the  lattei   case  I   belive  the  result   will 

be   nearei    the   truth   if   high  assays  are 
erj   sparingly,  and  then  only  for  extreme- 
ly   good    reason:  assuming    of    Course    that    there    is 
sufficient    development    work    to   allow    the    law    of 
to    work      A    high    assaj    represents    the 

spot   sampled.      Whether  that   ore  extends 
to   the    next    development    working   or    not    is   im- 
tlie  assumption    it    that    it    will   be  dupli- 
cated    by    other    small     pal. lies     within     tie 

and    variable  though   the   rich   int. 

maj    i M'i-  short    distances  or   in   workings  ckm 

iaffi<  lent     length     of 

workings    the    average    will    represent,    within    tho 

limits    of    i  to   bi     dei  ided    bv    the    engineer, 

i   ore  blocked  out   w  ill  yield. 

The     theory     is     exactly     the     -am.'     as     that     which 

governs    uniform    deposits,    but    engineers   seem   to 

fear  to  apply    it    to   the   type   under   discussion.      The 
in    the    'nine    I    have   described    were   not 

sufficiently    frequent    t n  idei     them    the    usual 

thing     in    fact    .pule    diatressinglj     infrequent    at 

Ittempt     to    cut    them    down    by 

any   of   the   well    vouched   foi    methods   would   have 

resulted      li       indicating     on     paper     relj      a     large 

I     am     not     at     all     sure,     i 

ibsequent    history,   that   even   the   slightest 
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redactions    1      described     were      justified.        When 
sampling    such    a    deposit,    samples    should 

impartially  through   rich   and   | r  alike,   thi 

ed   structurally,   and   when   the   ..- 
all    the    information    correlated    before    making 
tin-  averages.     Then   it'  for  am  assays 

should  he  reduced,  well  and  good  ;  but  an 
should  not  be  reduced  without  knotving  wh; 
done,  merely  on  account  ,   that   it 

is  good   practice   and    playin 

Two  much   dis  r   increasing  the 

tracy  of   the   results  on   such   a   deposit    are   de 

sing  the  sampling  interval  and  cutting  the  ore 
into  small  blocks.  I  do  not  believe  that  either  of 
these  is  exactly  the  remedy.  What  is  desired  in 
sampling  is  to  obtain  sections  of  the  ore-body  which 

representative   of   its   tenor   as   a    whole.     Tt    is 
obvious   that    if   the   development   openings   are   not 
thus    representative,    no    amount    oi    close    sat 
will    increase    the    accuracy    i  •    the    final    result  ;     i 
will   merely   increase   the  the   tenor   as- 

1     to    those    development  I'liere- 

fore    the     sampling     interval     need     only    be    small 

_h   to  give   the   ti  nor  of   the   work     _ 
if   accuracy    consistent    with   their   repres 
tion  of  the  mines  as  a  whole.      Decreasing  the  inter 
val  below  this   point   adds  nothing        \-   fot    cutting 
the    ore    into    small    blocks,    this    will 
accuracy     of     the     estimate     for    each     block,     and 
therefore    for   the   entire    d 

:  but  is  that  exactly  what  we  are  after?  In 
most    cases    the   maximum    am. unit    of    development 

that      van      be      d is      more     or     less     a      fixed 

quantity;      compressor      capacity,      shaft      or      tun- 
nel     capacity,      and      cost      limitations      all      con 
tribute  to  this.     The   development   that   is   usi 
cut    already    developed    ore    into    smaller    blocks    is 
not    exploring    the    mine    for    extension  :  and    it     is 
the  results  of  this  exploration   that   more  than  com 
pensate   the   engineer   for   the    lessened    accural 
each     single    block.      To      put      it      differently  :   the 
smaller  the  blocks,   the   more   nearly   accurate    is  the 
tenor    assigned    to    the    ore    thus    outlined;    but    if 
we    giant    that    this   ore    is    only    a    small    portion    of 
the  whole,   then  the  larger  the  blocks, 
more  the   development    is   spread   out.    the   mon 
presentative  of  the  whole  this  <  1 .  II  he. 

There    must     he    enough     samples     for    the    law    of 

averages   to   work   fur   the   high   assays   I present 

what  will,  on  the  average,  be  found  in  the  interiors 
blocks.      \  -     -     iwn    ab  btaining    this 

number  by   decreasing   the   sampling   interval   avails 
nothing:   tin-    samples    must     I"  i.titve 

development.     Therefore  the  accuracy    of  tin 

sampling  an  erratic   mine   depends  most    upon 
the    total    amount    ,.t    development    in    • 
the    amount    per    ton.    ami    the    blocks    need    i 
smaller   than    would    lie    required    for    m 

The  question  "i  valuing  by  sampling  a  mine 
where  the  values  are  like  '  plums  in  a  pudding,' 
as  it   has   been   so   aptly   phrased.  i   the 

mine    where   values   are   evenly   distributed,    is    not 
one  of  impossibility,  hut  of   relative  accuracy.       I 
error    will    be    larget     than    with    uniform    'hi 
but    as    long    as    the    probable    limits      I      n 
known,    the    result-    « ill    often    be    a<     a  v  fid 

they   were   i e   accurate.     Within    these    limits   of 

error,   by   working   according    in   the   principli 
lined    above,    ore    can    he    blocked    out     as    in 
uniform  deposit.      However  hail  conditions  may    lie. 

they   will   affect   the   mill   test    re   than   they  will 

sampling.     Certainly  I  know  of  no  method  of  mak- 
ing a  mill  test  on  the  > ■   l  lescribed   thai 


would   have  j  .i  ,  omparable 

obtained  I  j   sampling      Two 

'i  ga   -  no  .mil  at  ion  of  what 
whole    would 
.in     sampling     indicated    it     after    tin-     mill 
had    been    i  mining    ,-i\    mont  lis.      [t   was  c 
years  aft< 
sampling 
to    that    tenor,      lie'    reason    for    th 

tative  plai  tativi        that    is   I  h 

point.      rule.-     i     man     is    clairvoyant,     the 
method     of     obtaining      represental  ive 
lull     t    In     could    selei  I    tie-    ;.i  opi      plai 
way    or    the    other    by    the    ma.  1 
nelv     altei     the    tenor    of     the     I 
to   the   old    question 
very   huge   samples   versus   an   enormous    uuml 
small    ones  estii  m    thai    lias    bei  i     man}    times 

-I  ,  .     I     am    an    ad\  ocate    of    small 
samples.     It    is   hard    fur   me   to   see   any    adva 

i'".'    :.n  g -   i  iiit    .  .in   compensate 

a    quantity   of    small   ones    taken 
'.uli    machine-like    impartiality    all    over    the 

It    seem,    to    me    that    often    such 
upon   great    precision    in    mine   sampling      ni       alua- 
that     sight     i.-    lost     of    larger    issues    that    are 
vital.        Some    of    these    have    been    i  titlined 

-in  Ii   ,1-   spend  in g   t  nne   ivork 

ton    in 

tenoi    that    is   j  d  rather   than 

ling    it   on   exploratory   work   that    would    give 

much    needed    information    as    to  r    the 

mine.      And    certainly    this    striving    for 

cisioi]    has    no    more    serious    consequences    than    when 

it    prevents    an    engineer   from    giving    any    opinion 

as  to  the  value  of  a  mine,  because  its  character  is 
such  that  the  results  cannot  be  accurate  within  the 
limits  of  error  lie  has  assigned  himself.  The  erra- 
tic mine  is  the  most  difficult  problem  the  examin- 
ing engineer  has  to  face,  but  that  does  not  alter 
the  fact  that  it  must,  upon  occasion,  be  faced.  To 
reduce  high  sweep  ngly   for  no  reas xcept 

i  list  run.     or     to     1  efuse     to     place     am.       ;  I 

sampling  through   an  excess 

!  .   unfile 

on  the  value  of  this  type  of  mine  is  that   lio 
given    by    an    experienced    engineer    without 
conservatism  or  optimism,  after  an  adequate  study 
of  the  mine  structurally,  a  thorough   sampling, 
an    analysis    and    correlation    oi    the    assaj     returns 
with  the  structural   data    obtained     and    |     I    yield 
unable.      To  this  opinion  an  engineer's  clients 

nt  itled."     I..      A.      Parsons       Mining      I/.  .-■ 

ni  i,   \  ..1.    xiii.,  No.   :;.  p.    I'.l  '     l  E   I 

MISI  ELLANEOTJS. 
"  \  halite,"   A   New    Alcohol    Ft  i  i 

te  has  been  published  a-  a   res  til   oi  it   by 

the    Royal   Automobile   Club  of   a    new   motor    fuel 

known   as    "Xatalite."     The    fuel    is    reported    to 

consist    of   alcohol   and   ether,   about    10       oi    ether 

fuel   consumption    in   an   official 

triil     was    at     the    rate    of     K',l     miles    pel 

26'2     ton  miles     per     gallon.  The     engine     started 

easily    on    all    occasions    either    from    cold    oi 

The  valve   .  .in     and    heads    » i  re    Eo  ind   to 

be   very  .lean  after  the  trial.      "  Xatalite"  is   wholly 

i In, ed  in  an  alcohol  distillery  f alci 

.-.   products. 

I   he     offil  lal     trial     does     not     give    any      COn 

,|  ii. i .    hut    an  opportunil 

oi    ti    tin      lie     fuel    ,c_  : 


Tht  Journal  of  Tin   ■  '  Soiif/i  Africa        April  1916 


ical.     The  only  alti 

tits  with   "  Natalite  "   is  a 
eductio  I :  •      uppl;      I  ; 

[I    ia  iropossibli 
anii        ■  "hen 

is    need,    and    the  i  lear. 

peara  to  have  the  eapai  ity  of  actually 
.  .    in    which   deposit    has    foi  med, 
and    has    no    tendency     towards  '     'I'" 

if    the   cylinders   or   other   parts.     It    is    in- 
tended   in    the    fii 
fuel 
I,,  addition  to  alcohol  and 

trace   of   ammonia    for   the    purr* 

:   ndem  j    tov  ards    a<  idity    which 
■     develop."     •  Journ,    June    19, 

Journ.  Soc.  Chem.   Ind.,  15th  July,  1915,  p. 
w 

■,,.■111     "i      TBI  mil     Stettctttba]       I  '  ■  Bl 

irtmenl   of  agrfc  ulture  has 
Bulletin    No    281 
ts   made   bi 
tion    with    the    Illinois    Central     R.     R.    and    one 

■    - ■• I  presen  in  j 

.     ,      ■  i        ■     ■    I 

treat 

To    'I"    this,    comparison    was    made   be 

tlii  d   quality.     Th 

re   loblolly   pine,    longleaf   pine, 

and    Douglas   fir,    which    were    taken    from    regular 

and    from   28   ft     to  32   ft.    in   length      From   each 

vliii  I 

i       i .    in    bend 

them  al    tin 
;  [oi  ated    om 

from    ea<  b 

Two  metnoi 

l     the 
1  de    f  rnm 

allj      weakened     b;      pr<  (2) 

ite  in   itself   ■  pear  to  weaken   tim 

ber, 
ly   injuri timber   may  have   little 

■ 

of   difl  Bhould   nol    be  made,   unli 

1 1 m i i >■  i    "i    .,    pal  ■  ma)    have   a 

nit    effect  —    of    that      i 

depi  ndinf    upon   I  he  foi  m   of   the   timl 
■ 

1 1  317.     (J.  A.  W 


Reviews. 

!  mi        \\w  l  II    ll-.tl       •  i,    AXD    I  Mm  R 

s,  n  sun.     Essai  -      Bi    3      l"!  *      M   \      Bc.D 
p  i:  8.     Published  b\  *T     I  Price, 

i     i,.  i 
This    interesting    volume    I  arrived 

11,.-  first  artii  li  iken,  «as 

,  lei  in,,-  before  thi    Roj  a    I  tub 
From   the  amount   of  sodium  sail 
I  he    .nit  I 

hen    bel SI     md    l"ii   millions 


His  resu  Sollas, 

I"    \\  .   Clarke  and  others.     This  1 k  is  illustrated 

with  28   phot 

and    i  Denudation,    untain 

alpine    sti  haloes,     tlie 

ii,     in    medicine,    and    other    kindred 

■    the   photos  of  mountain   scenerj 

,\    beautiful   and    the   type   um<1    in    printing 

A    highlv   interesting   and   ori- 

rk.     i-l-W  i 

I  heoiiy     i\M     PnAfTK  r.    or    <  Iri     I  liti  - 

i     S.     U  lll-h  111    .     index 

\|,i;    i      II        I.  i  Sew    York.     Prici     - 

rapidly  and  ed   so  many   fundamental 

the  last  fe«  years  that  an  up-to-date 
treatise  on  the  subject  as  applied  at  metalliferous 
mines  in  Western  America,  written  from  the 
standpoint  of  the  author's  practical  exneriena 
a  mill  superintendent  and  designer  of  mills  in 
variou  '  ! 

and  Mexii  o,  makes  tei  hni- 

cal    literature.        Tin      author     acknowledges     the 
■     ■  ith    Prof. 

immense     amount  on     contained     in 

ledic    volume.     The    arrangement 

o\  el    and    pleasing      The 

from   the   first   and 

ness  like     t  reat  ise    on 

i  working    drawings 

:  ure  :  the    illustrations   are 

and    not    t',"   greatly   reduced    in    scale.     The 

book    »ill    appeal    to   the    minin  to    the 

metallurgist,  snd  t"  the  student.     In  the  hand 

.in   experienced    teacher    it    should    I"*    useful    as   ■ 

'■    ■  I k.     What    little 

■    ted   1 

but   clearh  .      \         ;li      olu t    100   p 

sarily     imposes     lin  d    the    authoi 

selected    wisely    without    nvei  stepping    the    domain 
of    mi  I  ■  ition,    ( hei  •  I 

mentioned    and    stamps  eived    scant    con- 

I  In-  author   is   to   be   complimented   on 
having     produced     on     the     whole     a     fairly     well 
il<     with    an    unusual      proportion     of 
valuable     new      information  "     Tin      Minimi     mnl 
1915      i\\      \     C.) 

Changes  of  Address 

Members   "tul     I  requested   tn    notify 

the      Secretary     immediately     tit     any     chmujr     in 

addri  it  in  impossible  to  guarantee  the 

delivery   "I    Journals   it   yotices.        Th'    SrrTrtury 

i   hi    notified  al   once   of   non-receipt  of  Jour- 

■ 
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ti 
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Proceedings 

AT 

Ordinary  General  Meeting, 
May   20,    1916. 


Mo.  10. 


The  Ordinary  General  Meeting  of  the 
Soeietj  was  held  in  the  South  African  School 
ol  Mines  Building,  Johannesburg,  on  Satur- 
day, May  20th,  1916,  Mr.  J.  E  Thomas 
President)  in  the  Chair.  There  were  also 
present : — 

IT  Members:  Messrs.  J.  Grav,  H.  A. 
White,  Prof.  J.  s.  Cellier,  E.  fl.'  Croghan, 
I'.  W.  Watson,  John  Watson,  E.  M. 
Weston,  A.  Whitby,  Prof.  G.  H.  Stanley, 
•  I .  ];.  Williams    Mem  I      mcil),  B.  J . 

Hastings,   C.   E.    Button,   .1.    A.   Jones,   G. 
Melvill,  P.  T.  Morrisby,  S.  \T-wton  and  J 
R.   Smythe. 

-  Associate*;  and  Students:  Messrs  J. 
Ingram  and   P.  J.    Pooler. 

ii  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  la..  1  Ordinary  G 
Meeting,    as   printed    in    the    April   Joi  i 
were  confirmed. 

General  Business. 

The   Secretary:       I  had  been  undei   the 
impression  that  Mr.  W.  Nicklin,  one  of  our 
members  was  on  the  Nourse  .Minis,  but  we 
have  just  received  n  letter  from  him  stating 
he  is  now  a  Second  Lieutenant  in  G.  I 
pany,  2nd  Battalion,  Special  Brigade,  R.E., 
B.E.P.,   France.        He   states   they  are  not 
allowed  to  state   the   nature  of  their  work, 
that     he     is     in     the     besl     of     health 
thoroughly  enjoying  himself,  and  wishes  me 
to  convey  his  besl  wishes  to  all  C.M.  and  M. 
Friends.        Lieut.    Nicklin    even    in   his    new 
position  does  noi  desire  to  sever  his  connec 
t  o  oi   with   the  Society. 
Annual  Election  of  Officers  ind  Council. 

The  Secretary:  1  wish  to  draw  the 
attention  of  members  to  the   fact   that  the 


nomination  form  accompanied  the  last 
agenda  paper.  I  have  to  receive  the  nomi- 
nations for  Officers  and  Coundl  not  later 
than  the  25th  May.  and  their  election  will 
be  notified  at  the  Annual  Meeting,  which 
will  lie  held  on  the  24th  June,  at  the  usual 
I  nne  and  place. 

Appointment  of  Scrutineers   for    Annual 

Ballot. 

The  President:     There  is  one  more  iti  m 

thai    is,   the  appointment  ot  scrutin 

the  ballot  of  Officers  and  Council. 

Mr.  H.  A.  White  (Vice-Preside 
I  ie  has  been  no  opportunity  of  asking  thi 
gentlemen  whom  1  am  going  to  proposi  .  I 
they  are  willing  to  serve.  If  any  drop  out, 
«  e  shall  havi  to  rely  on  those  w  In.  are  lefl . 
T  propose  the  following  :  — 

Messrs.  A.  Thomas,  S.  Newton,  P.  T 
Morrisby,  E  \  Osterloh,  H.  R  Mam, 
F.  J.   Pooler. 

Mr.  John  Watson  (Mi  mber  of  Council,: 
I  second  tin.se  names.  I  think  most  of 
thesi  gentlemen  have  acted  in  a  similar 
capacity  before. 

The  sertitine.-rs.-i-.  nominated  were  unani 
mniish   eli  eti  ii 

Miners'  1'htiiisis. 

Mr.  E.  M.  Weston  (Member  of  Council) . 
I  believe  the  subjecl  of  miner-'  phthisis  is 
to  I..-  broughl  bi  fore  Parliament  very  shortly 
and,  no  doubt,  a  lot  oi  stress  will  be  laid  on 
the  necessity  oi  di  si  roi  ing  the  fcubi  rcli  gi 
in  the  min.s  themselves  It  seems  to  me, 
from  observation,  that  the  chief  source  ol 
infection  down  below  lies  in  the  vicinity  ol 
t la-  I.. -  -  miners,  manj  of  whi im  an 

already  infected  w  ith  the  tubercle  gi  1 1 
Here  the  miner  -its  and  expectorates.  I 
think  that  a  thorough  spraying  with  disin 
t.  -I. mi  111  thi  -.  ii-iini  j  of  all  these  bi  ■  i  < 
every  week  would  be  most  efficacious  II 
would  involve  practically  no  expense  to  the 
in  in  -.  beca  isi   thei  already  ha ve  e  -unitary 
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I  do  not  know   : 
legislation  in  this  direction,  but  I  thin  . 

should    I"     borne    in    mind,    and    thai 
something  Bhould  l>e  done  in  the  way  ! 
indicated. 

THE  RECOVERY   01    ZIN<     PROM   ZIN<    GOLU 
SLIM 

Messrs.    R.    Fiander    (Member)    and    R. 
Murdoch 

have,  owing  to  tin'  present   war, 
in  pi  ■  Inch  uudi  r  nor- 

mal conditions   would  im- 

B  table. 
Zinc  is  an  in  si  ing  the  av< 

Rand  al  0'3  of  n 
lb.  per  ton  treat*  d,  and  the  tonnage  at  "J"> 
million  tliis  gives  74  million  lb.  "I  zinc 
used.  Assuming  thai  25  oi  this  is  con- 
sumed in  the  acid  vat,  01  1,875,000  lb.  and 
put  it  5d.  per  lb.,  zinc  at  the  value 

0,062  Lin  to 

..  :    i be 

■ill   \;it    zinc   as  marketable  ear- 

iwn  thai  the  zinc  can 

i  Died   direi  I    and   n  co^  ered   as   metal 

and  what  is  known  as  "  blue  powder."   Prof. 

Prister  did  some  these  linos,  i.e., 

lucl  direct, 

the  writers  have 

i    to  learn  ilars  whati 

Zinc 

11  d    in    Eurnai 

\  an  i 

. .ii  ill'  se  lini  - 

li 

,-ision 
as   filil  d   i 

beat.      Ml 

li-.    nil,   and   the 
1    reduci  '1  • 

Tin-     1.1m. 

Id  I"-  used  I 

the  i  up.     This 

foi    the   |'ii', 
"in   the   wri 

i     I    '  ,li\  iollv- 

1\  belter  tl  pplied 

..  ,   :• . 
ll     is   I 

and  anotl  - 


-up,  but  is  it  impossible?     Information 
available   regardin  deals    entirely 

with  those  mad'-  for  treating  zinc  ores  where 
a  white  heat  has  to  be  maintained  for  h 
number  of  hours.  The  1.  ugth  of  cylindrical 
ts  is  about  1  ft.  with  an  inside  diameter 
ii ,.  and  with  walls  ,  in  to  l.\  in.  thick. 
The  muffle  type  again,  which  can  be  sup- 
ported along  its  whole  length  (as  iudeed 
could  the  cylindrical,  il  need  be),  varies  in 
length  from  1  It.  to  7  ft.,  in  width  7  in.  to 
>s  in.,  and  in  height  Is  in.  to  "24  in.  The 
conditi  >ns  govei  i  nsti  uctL  m  of  re- 

i   its  are,  of  i  |    ssessl >n  of  suffi- 

cient   strength   while   remaining   a-*   thin   as 
pi  issib  penetrul  ion  oi  heat,  the  in- 

gredients to  be  a-~  refractory   as  can  In-  and 

ii  density  as  to  be  as  nearly  impen 
hie   to  the   zinc    vapon  i         ble.       The 

snitali  lit\  of  fireclay  for  any  particular  pur 
tv  to  be  a  m 
periment .  but  win  ■  -  • ! 

pi  tv  made  in  this  ci  mi  an  I"-  san 

.    and    the  a         and 

machinery   is  certain,;  ing,  foi  large 

cylindrical   drain    pipes   an    regularly    made 
here. 

Given  the  i - ■  i > >i t  -.  then  a  sun ■ 

able   ty  pe   of   furnace   i      _  \  ,•  the   nee, 

is    easily    evolved       ndeed 
mental  re!  d   in  an  ordinary 

pan    furnace    without     interfering    with     its 
'iid    the   preparation   ■ 

ause  of  its 
bulky  nature,  would  nee  ssitate  some  form 
of  press,  sucli  t  as  thai  us< 

ng  zinc  silver  crusts,  or  even  the 
-'  amalgam  press,  -     thai  three  cylin- 
drical   I  It.  retoi 

by    18  in.  high  should   take  the  bi-monthly 
clean  u]  imp  plant. 

The  large  i  ill  ing  i  of  the  1 

Faur  type  ii      i  tralia   take   I 

crucibles    madi    in    England, 
manipulated  by   expi  i  -ive  and  .  '.ah 

!l_'. 

,       ll 

111'   ei  'inlii  ions    on    the    Hand 

und  in  any  an  I  In  .  ties  nonsuited.      \ 
but  experiment  will  -,\.    us  thai 

1  nwever,  think  it  i-  well  worth  while 
it   leasi .  even  if  the  result   is  the 

I    I  heir   ballon    ,i   .  8801. 

t    opinion    that    the    u 

iiintry,  thai  the 

rolling    in'  ,,i     ...hie   when 

distilled,   and   that    fur- 

s  can  i  ei. lil  '    adapted,  w  hile 
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ili     messy  and  expensn .    ai  id  treatmenl  «  ill 
bi    saved. 

Mr.    J.    R     Williams      Pat     /'/.  sid< 

1   would  just    like  to  mention,   as  one   who 

id  a   very  large  experience  in  com  i  c 

tion    with    distillation   oi     cine,    that     many 

yeai  -  agi  i  I  was  in  chat  ge  ol  a  zinc  plant ,     I 

I  he   n  riters  ol    this  paper  would    find 

it  practically    impossible  to  u't   the  last   2 

oi'  •"•      of  zinc  out   ol   their  gold.      In   South 

Wales,  tin-  tips,  that  is  t(.  say ,  the  scrapping* 

tin-    retorts,    amount    m i\\     to    main' 

thousands   oi    tons,    ami    go   anvthing    from 


I"  to  13  nt  zinc,  it  is  practically  im- 
possible to  get  bullion  sufficiently  free  from 
zinc,  and  1  am  afraid  that  would  nol 
do  for  work  on  t  e  Rand,  particularly 
if  the  zinc  slime  happened  to  carry 
anything  like  a  perceptible  amount  of  iron. 
It  seems  the  zinc  is  then  formed  into  a 
kind    of    ferrite    of    /inc.  and  distillation  is 

well    nigh    impossible.       I    only    mention    this 

a-  a  suggestion  that  difficulty  might  be 
found  in  getting  the  bullion  fine  enough, 
admitting  that  all  tin-  list  of  the  paper  is 
in  order. 


ON  SOME  DISEASES  OF  THE  RESPIRATOR!  ORGANS   INCIDENTAL  TO 
MINERS,    As    PORTRAYED    MY    Mb.    AGRICOLA,    IN    A.M.    1550. 


By  J. 


IdATo.v,   Ph.D.   (Librarian,  Seymour  Memorial  Library) 


I  have  two  mam  objects  in  penning  these 

-  : — 

>m  Th,-  first  is  to  point  i  ni  thai  centuries 
ago.  lesions  of  tin-  lung  die-  to  particles  i  I 
dust,  in  other  words,  -.ili,-,, ms,  (li-  miners' 
phthisis. — were  known  t<>  exist  among  cer- 
tain clas„.-.,  !>t  mine  workers,  and  that  the 
description  given  in  Dr.  ^gricola's  work 
definitely  connotes  that   disease. 

(/))  My  second  object  is  to  demonstrate 
tie-  absolute  necessity  -  t  thoroughly  master- 
ing a  language  it  is  proposed  to  translate. 

We  are  perhaps  father  inclined  in  w-a-days 
t"    imagine    that    anything    we    happen    to 

-  for  the   first    time   is   new. 

Ni  iw   l  la-    w  isesi    ncii    i  if   all    i  '  I   has    laid    it 

ill  .W  II      il,      o\  el'last  hi"      SCripl  .      1  ll.lt       '  '    1  llel  e      IS 

no  new  thine,  under  tin-  sun."  And  this 
paper  will  show  that  miners'  phthisis  is  by 
i-  means  the  new  disease  it  might  be 
thought  to  I-  Il  has  a  li  si,  is  extending 
.   -ii  ainl;    r>'    i    300   ■  ■  ars. 

There  is  ni  need  f  r  me  to  elaborate  the 
distinguishing  features  of  miners'  phthisis. 
Under  the  different  names  of  miners'  phthi- 
sis,     silicosis,      pllelllnolli  icollii    sis,      etC,       litis 

fell  disease  lias  acquit  ed  a  \-  ide  in  >t-  u  iei  \ 
ail  pri  iminence  in  conned  ion  w  ii  h  the 
baud  ;  i  In  iiigh,  e\  en  Ian-,  we  ai  •  far  fn  m 
equalling  the  unein  iable  i  cpei  nee  ol  Igi 
cola's  day  Foi .  say  s  In  <  •  "in  some 
mines  one  finds  women  who  base  been  mar- 
ried to  seven  husbands,  all  of  whom  this 
terrible  disease  has  carried  away  by  a  pre- 
m  it  are  deal  It.  " 

Ilii  -     in    mel  ill       il  ia    montis    inventae 

sunt 


quos    oranes    dha    ilia    tabes    immatura    niorte 
affecit. 
This    paper    will,    of    necessity,    be    largely 

historical  and  philological;  but  for  all  that 
it  should  be  interesting.  .Most,  if  not  all 
our  knowledge  has  come  to  us  from  speech, 
and  il  is  on  our  mother's  knees  that  we 
let d  i  la-  wisdom  of  the  Ages;  and  so  it- 
is  but  titling  that  other  and  later  knowledge 
should  accrue  to  us  through  the  medium  of 
tongues,  be  they  never  so  outlandish  and 
fi  ireign. 

I'll'  back  m  the  ages,  we  get  glimpses  of 
a  disease  special  to  miners;  thus,  Hippo- 
crates i  a,  in  bis  "Epidemics,"  speaks  of  the 
metal  digger  (o  ec  fieraWaiv)  who  breathes 
with  difficulty,  (irvcvfiarbtSiic)  and  is  of  a 
pal.  ,    wan   complexion. 

Pliny  th.-  Elder  i  'I.  in  his  "  Natural  His 

fcory,"    speaks    of    the    use    of    respirators    lo 

avoid  dust    inhalation. 

Qui  minium  in  officinis  poliunt,  faciem  laxis 
\rsuis  illigant,  ne  in  respirando  pernicialem 
pulverem  trahant  et  tamen  per  illas  spectent. 
Those  employed  in  tin-  works  preparing  ver- 
milion (?),  cover  their  face  with  loose  bladder 
skins  that  thej  may  not  inhale  tin-  pernicious 
powder,  and  yet  may  sec  through  tin-  skin 
And    in     a     bool      on     "  M  ines     and      \l  i io 

Workers."   published   in    1690,    Loehniss  (") 

i 

Til.-  dust   and  stoi  e     Ea        pi  n   the  lungs,  mi 

that   tin-   nun    have   lung   disease,   breathe   with 

difficult}   and  onsumption. 

i  i.nlier,   Diembroek  found  in  men's  lungs 

such    heaps    of   sand,     that      in     running     the 

knife    through    the    pulmonary     vesicles,    he 

i  la  night    t  hat    la-    w  as    cut :  ing     -  mi      a  ml  ■-. 

i  This,    by     the    way.    i<    the    very 
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•  xperience  of  the  author  who,  in  ,; 
days   ol   the    Rand,   chipped   man}    a  razoi 
blade  while  endeavouring    to    cut    sections 
from  dust-congested  lui 

But   it    is  no!   till  we  reach   the 

ili.it  we  gel   \\  hat  niii\  be  called  a 

real  practical  ft  phthisis. 

\-  a  modern  writer  (W.  S.  Lilly)  has  it. 

human   nature   loves   biography.        We   are 

curious — it  is  a  sort  <>t  instinct     for  infonna- 

to  whal    manner  "l   men   tl 

if  race  have  been.  Be- 
sides, pi  tands  for  so  much,  that 
to  properly  appreciate  the  bearing  and  value 
of  a  mat  I  should  know  some- 
i  bing  ol  his  antecedents.    A  kn< 

appreciate   his 

saj ings  and  to  atl ril  ruer  value  to  his 

i  ins  ;      t  herefi  ire    a    shorl    sketch    oi 

of  I  >r.  Agricola's  life  will  perhaps  be  an  illn- 

miual  ing  ci  immenl  arj  on  Ins  v. 

Form  "t 
Georg  Bauer),  known  as  the  "  Father  ol 
Mineralogy,"  was  bom  al  Glauchau,  24th 
I  194,  and  died  al  Chemnitz,  21st 
November,  1555,  al  the  age  of  62 
Thus,  i  d  the  year  after  Luther; 

■     :  onl ms  had  just  return 

<  rauna  h  d  Hi  ipe 

only  three  years  later.     Thus  the  revival  of 
with    it-   train  "1    Humanism,   the 
B 

ral ion  and  arts  and 

sciences,  was  still  in  its  infancj   with  Agri- 

tellect,    young 
luated  I lackeloi  of  \i i -  in  151 7, 
and  iit  i  be  agi   i  >i  2 1  w  as  appointed  | 

Municipal  Schi  iol  ol  V.w  icl  au.     Two 
years  later  hi  I  Univi  rsit \  of 

.  w  here  be     budied  physic      chemis 
1 
of   M.I'.  ;it   the  world-ren  wned    i  diversity 
dua 
( )n   h  i         tuns  ( :i 

al    Basle,   he  settled   in    1526  a     pro 

I  iniii.     a 

cenl  i  e  •  if  mining  and  Bmell  ing 
to  fill  the  gaps  in  hi 

written 
bj  careful 
id    the    methods   of   their  treatment. 

3penl  :il I  the 

cal  duties  in    visiting    the    mil 

.    in  reading  up   in   the  Greek   and 
tuthors  .-ill  ' 


in  associating  with  the  must  learned  of  the 

mining  folk. 

1528,   be  published    his    first 

on  metallurgy  (•).     This  h.>  named 

Bermannus  "  after  a  miner,  one   Lorens 

Berman,   whom   Agricola   idealised    .as    the 

lei id-miner."     For  this  work,  Ei 

who  was  then   at   Freiberg,    wrote   a   euloj 
gistic  preface  ('"). 

In  1530,  Agricola  was  appointed  I 

to  Prince  Mam  i  -      >ny,  who 

further  gave  him  an  annual  allowance.     The 
then  moved  to  Chemnitz,   a  centre 
of  mining  activities,   whi  Idition  to 

his  mining  duties,   be  was  appointed  town 
physician;     Later   he   became    Burgomaster 
i "  i.  being  re-elected  four  sui 
lie  published  ii  number  of  works  on  geologj 
and  i ii i ii iiiLr  and  metallurgical  processes. 
His  must   famous  work,   "  I '•    tie  Metal 
:.  was  published  al  Basl<  .  bj  Froben 
1556,  the  year  after  the 
ition    is 
dated     1550.        From    contemporary     docu- 
ments we   gather  thai    the  writing  of  this 
work  extended  over  a  i  ars  (w). 

la  s   mastei  |  published   bo 

Latin,  German  and 'Italian:  .and  it  is  inter- 
esting i"  note  thai  the  Italian  edition  is  de- 
dicated to  our  own  eth  (*')■ 
That  ii  passed  through  some  ten  editii  ns  in 
d  when  the  print  - 

ich  ;■  Vi  llumi  lu'ar,    under. 

riden 
importance  in  which  it  was  held,  and  is  a 

'  bat    no   other    volume    <  ■! i    1 1 
subject    has  - 'ne,    equalled. 

■  trans- 
lation  into   the    Bnglisl  appears   to 
n  made :  but  in  the  \  ear  1912,  one 
was  published  bj  Mr.  and  Mrs.  Boover  (*•). 
the   mining   and   metallurgical 
acerned,    I   am 
ni  it  in  a  |"  sit  i,  m  to  judge  'It1 
or   otherwise   oi    the    translation.        In    the 
;  think  thai  the 
translat 

|,|\  to  it  the 
"  punning  "  saying  oi  the  Italians,  fradtiitto 
r  traditio  (translal  ii  ;-  as  the 

"  l>:nl\    Fumi  iournal    issued   by 

ing    and     Mil 

^  ..in  German  was  low  and  your  Latin  v 
Hoover  and  ] 

I  diseases  "f  the  i 
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entry  classified  under  two  heads,  namely: — 
(li  Those  diseases  which  arise  from  stag- 
nant air,  i  T  want  oi  ventilation. 

(2)  Those  which  are  caused  by  the  corro- 
sive action  of  dust  on  the  lungs  of  the  minei 
(18)- 

With  regard  to  the  firs!  class  I  bav< 
four  references  in   Dr.    ^gricola.     These  re- 
ferences I  am    quoting    in    full,    with    the 
translations  and  sundn   remarks. 

(a). — .  .  •  .  quod  metallorum  fossores  in- 
terimantur,  modo  ;ili  aere  pestifero,  cjuein 
spiritu    ducunt  ;  modo  ....    ("). 

because    the    metal    miners    are    liable 

t(.  be  killed,  sometimes  by  the  pestilential  air 
which    they    take-in    by    breathing;  sometimes 

(b). — Turn  difficultatem  anhelitus  parit  aer 
immobilis,  manens  tain  in  puteo  quam  in 
cuniculo  :  cui  nialo  remedia  sunt  machinae 
spiritales,    quas   paulo    ante   exposni    (""). 

Stagnant  air.  remaining  either  in  a  shaft  or 
in  a  tunnel,  produces  a  difficulty  in  breathing. 
The  remedies  for  this  evil  are  the  ventilating 
machines    which    I    have    explained    previously. 

(c). — Cum  puteus  fuerit  valde  profundus,  ad 
,  quern  nullus  cuniculus,  nullave  fossa  latens  ex 
altero  puteo  pertinet  aut  cuniculus  admodum 
longus,  ad  quern  nullus  puteus  pertingit,  tunc 
at  p,  quod  i  ztt  nuari  mm   ,,  ■  bus  i >ffv H 

ditur,     atque     iliffrn!i<  r     spirant  Interdura 

etiam    suffocantur  :      ardentes    q |ue    lucer'nae 

extinguuntur.  Itaque  opus  est  machinis,  quas 
etiam  Graeei  irvivixa-iKai;  l.atini  spiritales 
appellarent  ;  etsi  vocem  noil  mittunt  :  nam 
ipsae   efficiunt    ut    f  I  leili    spirare    et 

opus   institutum   perficere    possint    (=1). 

If  a  shaft  be  very  deep,  and  no  tunnel  or 
drive  from  another  shaft  reaches  to  it  :  or.  if 
a  funnel  be  of  great  length,  and  no  shaft 
connects  with  it.  then  the  ,,,,  ,/,,,.-  „.,/  replen- 
ish itself.  In  ■«»'■//  a  casi  it  weighs  heavily  •>/) 
the  miners,  and  liny  breathe  with  difficulty. 
Sometimes  indeed  they  an'  suffocated  :  and 
burning  lights  are  extinguished.  \inl  so,  one 
needs  those  machines  which  both  Greek  and 
Latin  call  "breathing,"  though  they  give  EortB 
no   sound  :   for   they   enable   the   miners   both  to 

breathe  easily    and    t mplete    the    work    in 

hand. 

In    this   last    quotation    I    think    that    the 
ed  sentences  should  read  : 
Then  the  air,   because   it    cannot    be   diluted. 
is  heavy,  and  sinks  down   (01    is   poured  down), 
into    the    miners    and  "th    diffi- 

culty. 

The    crucial    word    here    is    "    iffunditur  " 
ninl  the  reference  is  evident! 
OS  C02. 

Aer    vero    -M.iihi  m    i.e. 

in  cuniculo  quam  in  puteo.  In  puteo  quidem 
profundo,   si    solitai 

ad  eum  cuniculus  pertineat,  neque  cum  alio 
puteo  sit  fossa  I  itenti  in  cuni- 
culo   vero    si    longius    in    n m    a<  I  us    I  uei  it , 


uec  alius  puteus  adeo  fuerit   depressus,  ut  eum 

attingat.  In  neutris  eniiu  aeris  motiones  et 
commutationes  fieri  possunt  :  qua  de  caussa 
halitus  fiunt  graves  et  nebulae  similes,  ac  situm 
testudinis  vel  siibteri  aueae  alieujus  cellae, 
multos  annus  undique  conclusae  instar.  redo- 
lentes ;  quocirca  fossores  in  his  diu  laborem, 
etsi  fodinam  abundaverit  argento  vel  auro,  non 
sustinent  :  aut  si  sustinuerint,  anhelitum  tra- 
here  libere  nequeunt,  et  capitis  dolores  Iiabent: 
quod  magis  accidit  si  laboraverint  in  ipsis 
multi,  nniltasque  lucernas,  quae  tunc  langui- 
iliini  lumen  eis  praebent.  adhibui  rint.  Halitus 
namquc  quos  tarn  Lucernae  quam  homines  ex 
spirant,  alios  halitus  graviores  efficinnt  ("). 
Air  indeed  remains  stagnant  both  in  tunnels 
ii  shafts.  This  will  occur  in  a  deep  shaft 
if  it  be  by  its.lf.  i.e.,  if  no  tunnel  ci 
with  it.  and  it  is  unconnected  with  any  other 
shaft  by  a  drive.  It  will  occur  in  a  tunnel  if 
it  has  been  driven  too  far  into  the  hillside, 
and  no  shaft  has  been  dug  deep  enough  to 
connect  with  it.  In  neither  case  can  (lure  be 
either  motion  or  circulation  of  the  air.  For 
this  reason  the  vapours  become  heavy  and  like 
mist,   and   smell  of  mouldiness  like  a   vault,  or 

erne  underground  cellar,  which  has  been  en- 
tirely closed  for  many  years.  Wherefore  the 
miners  are  unable  to  continue  work  in  these 
for  long  (even  though  the  digging  may 
abound  in  gold  and  silver)  ;  or  if  they  do,  they 
are  unable  to  breathe  freely,  and  suffer  from 
headaches.  (Does  this  perhaps  refer  to 
"gassing"?)  This  happens  the  more  often  if 
they  work  in  such  places  main  together  and 
employ  many  lamps,  which  then  supply  them 
with  but  a  feeble  light.  For,  the  vapours 
which  both  men  and  lamps  give  out  produce  in 
their   turn   vapours   which    make    the    previous 

it sphere    fouler    still. 

2. — With  reference  I  the  second  class. 
namely,  those  diseases  whose  causation  and 
inception  ma]    with  justice  be  assigned  to 

the  acti f  dust,  I  have  t\\"  qui 

ur  author. 

(»)• — Contra  vero  aliquae  fodinae  adeo  siccae 
sunt  ut  prorsus  aqua  careant  :  quae  ariditas 
majus  etiam  malum  dat  operariis  :  siquidem 
pulvis  qui  eietur  et  agitatur  Eossoribus,  pene- 
trans in  asperam  usque  arteriam  et  pulmones, 
difficultatem  anhelitus.  et  vitium,  quod 
t'lrrijDi  Graeei  nominant.     Quod  si  vim  cor- 

d  i   habuerit,   ptd  t    tabi  m 

mil   in  corporibus:  bine  in  metallis  Carpa- 
1 1  ii  niontis  inventae  sunt  mulieres,  quae  septem 
xiiis   nupserunt.   quos  omm 
te    affecit    (:3). 
On    the    other    hand 
dry  thai    I  b.<  "  al  ei  . 

and    this    dryness    produi  e  harm 

■•■  ..i  I  men         For    the    dusl 

-I  ii  i  ;.l    ii|>   and    put    in    motion    b\ 

!      light     into     the     -■  I      iiings 

h  ii!i    the    t  Ireeks   call   asl  'eni       1  nd    it 
the   dusl    oappi  n    t"    ha i e 

,..,/■    ,  ,,  /  i     consump- 

if  the 
Carpathian    Mountains,   one   finds   women    who 
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-     all    of 

by    a 

metal- 
operam    dai  e  ;  quod    metalloi  »» 

intur,    ii o 

s|iiriti, 

'     modo 
■    i 1 1 'i in   oppressi  :   nui 

it:    nullum    autem    utilital 

I  hi    in    i noui 

m 

The 
pei  ilnn-     occupation     tn     pui  sue,     l»-<  an 

nl  1 
air    which    till  ■    1 1"  il    I  iii',/. 

men   /«  rhh    by   /'■  ing 

from   the  ladders    mi"   the    shafts,   they   break 

their  necks  :     ami    it 

there    is pensation     which     should     Im- 

thougl  te   the   extreme 

r/l  ty  ami    life 

Nov    it    was   with   :i    special   view  to  this 
this  paper.     Thi 

.  ■    , 

tended   to  eonve  iii        and 

;  .'I ,  as  v  e  -hull  phrasii 

ind,  pithil 
1 

1 ; .  in  i  m 
i    ,il  man, 
a  mine 
ii    behoves    us    to    pa\    the   greatest 
ii    in  iii.-  text  :   for  :i  technical  man 
i<  nui    inclined  )<■  waste  words,  Inn   intends 
i     I  ,nt  in  .  each  s\  Il- 
eum   it-   lull    wi 
in     hi.-     Miho\      I", •in.,.      L915, 
•"On  1'  lopted  the 

I  i  i  ■  i.    I    belie\ .  .   have 

the  Bi  liners'  Phi  liisis  . 

fnils  t' i 
i 

i  i  .mi. 

Mini 

.■mil    of 
tin' 

lull 


junetive  to  be  special  in  this  case,  so  that 
tin-  meaning  is  mil  that  "  n  ;ome- 

■i. "  but  that   the\   "  art    Habit    to 
lied,      mi'!    so   on    through    the    « I 
quotation.        I    am    aware    that    some    may 
quen    this  :  but   know  it  is  ri^ht . 

\\   ;      n  gard  ti-  the  second  italii 
passi  i  i  lilished   translat  ii 

Sometimes  their  lnn^-  rot  away,"  leaving 
b  Iti  iget  InT  i  lie  reasi  m  oi  cause  v  h\   I 
,1    "rot    aw  a\ ,"   v  hereas    I  I 
explicit    details.     The   passage    *h<      d 
,    d 

At   times  thej    (i.i  .  the  i  able  to- 

awaj    and    becoi maciated,   breathing- 

• 
\   «  .  t  lie  pi  lint   to  in  ite  is,  i  hat    i  he  |ml>- 
lished    translation    mentions    nothing    ulxnit 
either  "  dust  "  or  "  emacial 

The  important   word  in  the   Latin  text   is 
ilccrantcm."     N<>\\    "  ulcim  "  means  a 
■     ■     ■  in    the   «  i 

always  implies  suppuration  :  hence,  a  '■ 
ing  wound.     "  Ea  ' '  adds  an  idea  <•!  int 
sity,   finality,   exhaustion;  hence   an   action 
end. 
I 
u  i  mid  thus  <■<  innote  in  the  test  : 
\   dust   causing   lesions  t<>  the  lungs; 
Which   lesions  suppural 
I  m  il  exhaust  ion  i  I  the  subje  i  matter. 
Ia\   mind  '  his  appeal  - 
delineat  i<  »n    <>t    miners'    pht  liisis, 

nrd    be   paid   to  t  lie   nexl    phrasi  . 
/iMi-ii   extabc  scant."    "  Tube*      is  always 
used  in  Lai  in  to  deni  te  si       n  ast 
isumption,"  phthisis. 

I  in  t  In  i .    hi   ci  niiiccl  ii  n   wit  Ii   i  In-   present 
I     might     sa\     with     r< 
ruinin  "  and  ' '  nalux, ' '  t  lial 
in.  ans  a 
sliding    di  iv  n,"    and    could 
rei   I-  nil   ii-   "  mass. "     In 
ill  of 
I  ii   t  he  same  v  a\    ' '  wi/im  "   n 
• 

fl/l/1  III  i.  Ill,       "    Hlllfl 

'     mpai'i     "hail,   health, 

\  I;      'I     Kxcept    « here    specialh    men- 
d,   .-ill  transl  en   in   this  paper 

nn. I   work 
I 

- :  >56  i  d 

M\  ed.,  1657 

diei  I 

rill 


to  tin 
ruina' 
•  fallins 
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after   hi-   deatb     .-.ui    1 1 
the  text. 

Solomon.     Ecclesiastes,    chap.    1.    verse    9. 

jricola,    !>.•    Re    Metalliea,    Bd.    II 
(lib.    1,  fol.   3). 

GSuvres  completes  d'Hippocrate,  avec  !e 
texte  grec  en  regard,  par  E.  Littre.  Vol.  \..  1846, 
p.    167.     -I.    P.-    Bailliere,    Paris. 

(*)  Caji  Plinii  Secundi  Historian  N'aturalis,  lil>. 
xxxiii..    see.    xi. 

(')  Bericht  van  Bergwercken,  durch  <;.  E. 
Loehniss;  folic.  :  1690,  p.  56.  Stockholm  und  Ham- 
burg. 

A     treatise    of    the     I1  adesmen, 

written  in  London,  by  Bernard  Ramazzii  Pro 
Eessor  .it'  Physick  at  Padua,  and  now  dune  in 
English  by   Dr.  James,   London,    1705,   p.    163. 

ismus  was  at   that   time  superintending  the 
issue   by  the   Frnben   Press.  ..f   liis  own   wi 
the  -eiies  of  the  Latin  and  Greek   Fathers,  together 
with    the    Xew    Testament     in    Creek,     w  I 
later  on,   used   by   Luther   for   ins  translation. 

(s)  Agricola.  De  Veteribus  md  \  -  Metallis 
Preface. 

Bermannus   (1st   ed.),   Basel,   1530. 

("■)  I  understand  that  t..  this  day.  in  Germany, 
a  miner  and  his  work  are  designated  by  the  words 
"  Bermann,"    "  Bergmann,"    and    "Bergwerk." 

Baumgarten-C'rusius,    Georgii    Fabricii   Chem- 
nitensis      Epistolae     ad      W.      Meurerum     et      Alios 
es,    Leipzig,    1845,   p.    26. 

[")  The  four  Latin   Editions  of  this  \\. 
1 556. 
(b)   Froben,    Basel,   folio,    1561. 

Ludwig   Konig,    Basel,    folio,    1621. 
(d)  Emanuel   Konig,    Basel, 

I'j  ohen  Fr.ibenius).     ,Io -  I  160 

1527),  German  printer  and  scholar,  was  born  at 
Hammelburg,    in    Bavaria,    about     the     year     1460. 

ompleting    his    University    career  B 

where    he    made    the    acquaintance    of    thi 
printer     Auerbach      (1443-1513),     lie     estal 
printing   house    in    that    city   about    1491,    and    this 
sunn   obtained   a    European    reputation 
and  for  taste.     He  was  on  terms  of  friendsl 

ons.     He     al  I  Holbein 

(the  celebrated   artist!    to   illuminate  his  tests. 

Rottei 
dam     ....      xxvii.       Beiheft     zum     Zentralblatt 

•  ■  I 

■     .■._...  -     \. 
('.    and     L.     H.     Hoover,     Th<      Mining    Magazine, 
1912. 

The    Daily    Fume.    I.     I.    17    2    16. 

\     practical     mi)  told     me 

thought, 

from     his  phthisis 
Lined. 

red  that  nati 


ed     miners'     phthisis     as     late    as    two    years    after 
leaving   the   Witwatersrand. 

(")  De    Re   Metalliea,    1657,    lib.    i..    fol.    3. 

I.   1657,   lib    v,  .   fol.   172. 
(-')   Ibid.    1657,    lih.    vi.,    f. 

I.    l..:.7.  lib.   v..   fol.   8X. 
Ibid,   1657,   lih.    vi..   fol.    172. 
[bid,    1607.   lih.    i..   fol.    3. 
(=i)  Hoover's   translation,    1912,    lih.    i.. 

The  President:       In  pi 

I  thanks  to  Dr.  de  Fenton  lor  his 
paper,  we  air  glad  to  know  that  tlie  his- 
tory   of    miners'    phthis  - 

Tile   only   thought    that 

is  that  our  medical  ami  mining  people  must 
have    lie.. n    \  irv    las     in    no1     foil  w  ing     it 
up    si  oner.        I    trust     that     some 
scholastic  members  kept  up  their 

proficiency  in  Latin,  not  only  the  literal 
translation  .>t  it,  hut  the  r.  ndering  of  it  into 
our  language  in  order  to  explain  Dr.  Agri- 
tneaning,  will  take  tins  paper  up  an. I 
rais     si  .me  discussion  on  it. 

Prof.  J.  S.  Cellier  (Mi  mber  of  Council): 
I  have  much  pleasure  jp  seconding  I 
of  thanks  to  Dr  de  Fenton,  more  especi- 
ally as  most  of  us  who  are  employed  in 
mining,  have  not  had  sufficient  time  to 
eep  up  our  Latin  and  Greek. 

The  vote  of  thanks  was  carried  by  accla- 
mation. 


THE  CHIEF  SOURCES  OF  ACCIDENTS 
IX   WITWATERSRAND  MIXES. 


By  Chas.    E.   Hutton,   M.InstM.M., 
Inspector  of  Mines  [Member). 


I  in  Journal,  No 


DISl  DSSION. 

Mr.    J.    R     Williams      Pa 

Id -  Sutton  1 

his  points  quite  as  clear!;  add  like 

d     lie. 

Hi    shows  us   very  clearly  that  t! 
something  like  1  IT  deaths  and  a  larg 

ns  to  be 


■J-.'S 


Th>  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  •■!  South  Africa.         May  I91G- 


..t  opinio]  i  tonator  used  on  Wil 

watersrand    mines    is 

1 1. ■  i  .  I  so  in  so  many   w<  irds,  how- 

ever, bul  I  saj  definitely  thai  the  detonator, 
•  'lay,   is   not  to  do 

the  work  expected  oi  il       In  earlj   days  on 
this  6  rare  to  us<  say, 

i  icks  of  dynamite  in  a  I 
In  those  days  we  used  the  No.  6  detona- 
tor;  in    manj    eases    a    \< >.    6    detonal 
used    now,    notwithstanding    thai    as    many 
nine     sticks    and    upwards   "t    blasting 
tine,  an  inch  and  a  quai ter  in  diameter 
I  ole. 
I  think    it  is  a  hi iiat  a  No.  6 

nati  ir  si Id  givi   complete  detonal  ioni  'I 

nine  tig   gelatine.        I    know 

that   many    oi  our  besl   mining  ] pl< 

i .  and  have  laid  it  dov*  o  as  an  absolute 
fact,   thai    if  om 

led,   thai    it   will  explode  the  nexl .  and 

the   next,  nnd   the  next,  and  so  on.      I   am 

i    I  musl  diffi  i       [will  jusl   illus- 

trate  to  you,  on  the  black-board,  one  or  two 

i ducted     bj      myself.        \ 

manager  o|  a  dynamite  works  who  also  laid 
i   <.\  n    as    a     fact    \  isited   Johannesburg 
3  ea  rs      a  ■_  I  ii  was 

wrong;  and  marl.-  it   my    business   to  prove 
he    was    wrong.        Tins   experiment    I    eon- 
Ferreira 
mite  were  laid,  touch- 
i  acli  other,  10  ft. ,  or 

upwards     I  rea  llj   f<  irgel  t  he  exacl  mea 
.  bul    u  e  used  a   coupli    of  [ 
of  lilasi ing  gelal  i  ted  a  det< mator 

at   the  end  piece  oi    fuse  and  lit   it. 

It     v  i he    ordinary     w aj .    right 

In   ft.,   apparently   confimiing 
iew .  bul  wh  |  I  this : 

sketch    on  rd     show  ing 

widest    at    i  d  Had    the 

expli  ■  l"  it'  it  l\  all  t  he  «  ay, 

there  would  have  been  n   parallel  li"l«\  in- 
i  oi   which,   tin-  t   the 

Had  t  he  dynam  ff  i  qua  II  j  a  II 

t  he     « ay .     it     would     nol  d    the 

t  "  shape        Furthermore,  this  ex- 
periment   was  m  '•  slily    manufac- 

experiments  which   have   bi  with 

freshly    manufactured   dynamiti    have   been 
ah   verj   mi 
I    w  ill    now    mint  ion    u  not  hi  i    •  xpcrimeut 
which  was  conducti  'I      Twi  l\  na- 

mite,    or    rat  In  r    I.I 
placed  n  itl 

betw een  w  itli  a  di  tonator  in  nlj   and 

fired   ns   usual.       The   resull    was  a    pi 


cavitj  "t  a  shape  indicating  that  the  explo- 
sion   was    instai  ti  .    perfectly 

C\  111. 

Now.  precisely  the  same  experiment  was 
conducted  with  two  sticks  of  dynamite, 
which    were   about    five    months   old. 

I   was  what  I  call  -       I  larry- 

•    thing  further,  using  explosives  which 
were    old— decidedly  old,    in    many    i 
what    happened   was  that  the  second  stick 
oi  dynamite  was  blown  a  verj  long  dista 
aw  ay.     In  -.it   was  blown   u] 

the  air  and  came  down  alight,  burning.     In 

3,   tin-  stick  oi  dynamite,   insl 
oi  having  its  usual  shape,  was  just   mush- 
roomed all  over;  in  other  words,  was  shut 
I'H  '•■  s.  and  had  not  exploded.     I  am 
mentioning  this  to  show   you  thai   it   ie 
fair    for   pi  opli     to   say :     "I    have    pn 
thai   a    No    6  detonator  will  pul  ofl  9  -ticks 
"1    dynamite."    though    it    will    very    often 
w  hen  the  si  ufl  is  pei  fectlj  fresh. 

During    tin      \  ugl<  i  I '" "  i    W  ar    we    were 
afraid  that   we  might   be  short  oi  explos 
in    this   country,    and    tin     Mining    Industry 
made  preparal  i<  >n  b\   v-u  in^  a  ship  loi 
explosives,  which  was  landed  in  either  Porl 
Elizabeth  oi   Easl   London      Well,  the  I 
\\ 'a i     lasted    \ ■  r.\     much    longer    than    w e 

thought     it     was     eoine     to    last.       The     result 
was   that    when    tile    explosivi  I     OUght 

up  here,  they  were  universally  condemned; 

no  miner   would    use   them,    they   only   went 

. '  i  iallj       1  m\  e6tij  mattei  and 

found  thai  the  explosn  e  had  been  prepared 

from  absolutely  pure  chemicals,  the  percent- 

i    nitro-glycerine    to   gun    cotton    was 

'    the  mark,  or  might   have  been 

much  gun  cotton  :  it  withsti  i  id  all 

I    I  .I    Trad'      t.sl-.    and    s,  >    on  .    and 

tim  I  ■ 
perimenl  inc.  w  itli  il .  1  found,  bj  t  he  u 
the   V     's  dei.  i in  i    pei  feci   d 

nation;   and    T    may    sa\    that    every    case   of 
that    d\  namite    thai    was    so    stn  mglj 
demned  al   firsl   was  used  on  this  field,  and 
alway s  proved  firsl  class  b1  uff. 

In  connection  with  the  firsl  Miners' 
Phthisis  Commis  ppointed  on  the  Wit- 

watersrand,    verj    shortly    after  the    British 
occupal  ion,  I  argued  1 1  is  poinl  oi  detoi 
with   the  then   State    Mining    Engineei 

i     two    mining  rhe\     con- 

tended   that    the    V.     6   detonator   was    lag 

enough    to   do  I     maintained    it 

was    not.     There    were    two   drives    from    a 

en  iss  eui  ;   one    goinc    ensl .    and    one 

\\ ,    had   the   sami    numhei   oi   holes  drilled, 

by    rock    drill,    in    each.     We    weighed    the 
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quantity  of  dynamite  in  each  hole,  east  and 
west.  The  eastern  lol  were  exploded  first, 
using  a  No.  8  detonator,  and,  1  may  say, 
we  used  nine  sticks  of  blasting  gelatine  in 
each  bole.  1  went  into  this  drive  two 
minutes  afterwards  and  took  samples  i  I 
the  gases,  and  I  felt  perfectly  certain  I 
could  stay  there  for  ever,  because,  as  was 
proved  afterwards  by  analysis,  complete 
detonation  had  taken  place.  There  had 
been  no  carbi  m  mi  >m  >xide  in  the  gas. 

In  the  other  one,  No.   6  detonators  were 

used,  and  I  went  in  as  soon  as  1  could  and 
took  samples  oi  the  gases  there.  L  did 
manage,  to  walk  back  as  far  as  the  cross-cut 
with  my  samples,  had  to  be  assisted  to  the 
platform,  had  to  remain  there  a  verj  long 
time  before  I  could  be  brought  to  the  sur- 
face: and  it  is  not  my  fault  that  I  did  nol 
die  of  gassing.  The  sample  I  took  from 
there,  carried  a  very  large  amount — I  forgel 
the  exact  amount,  now — <>t  carbon  mon- 
oxide; showing  that  detonation  had  not 
been  nearly  perfect,  and  certainlj  nothing 
like  it  was  at  the  other  place.  I  felt  the 
effects  of  this  carbon  monoxide  poisoning 
for  a  couple  of  days.  Although  there  were 
no  explosives  found  in  the  bottom  ol  the 
holes  there  is  no  doubt  in  my  own  mind 
that  a  large  amount  of  the  explosive  must 
have  burnt  off. 

I  should  like  to  ask  anyone  interested  in 
the  question  to  visit  the  sorting  tables.  It 
is  a  verj  common  thing  to  see  as  much  as 
half  a  paraffin  case  of  unexploded  gelatine. 

I  cannot  help  saying  "  fools  rush  in  where 
angels  fear  to  tread,"  when  the  No.  (I  deto- 
nator is  expected  to  do  the  work  with  nine 
or  more  sticks  of  gelatine  in  the  hole. 

Mr.    Button  has  verj    rightly   brought  up 

the  question  of  tamping  between  tin-  sticks 
of  dynamite.  There,  lie  is  perfectly  right. 
Air  spaces,  I  know,  are  bad.  but  water 
spaces  are  not. 

My  opinion,  after  reading  .Mr.  Button's 
paper  through  carefully  many  times,  is  this  : 
I  think  it  behoves  the  Governmenl  to  Legis- 
late. I  go  so  far  as  to  say  that,  in  no  mines 
where  rock  drills  are  used,  would  1  allow 
a  smaller  detonator  than  No.  8  to  lie  used 
in  the  mine.  What  is  tic  cos!  on  a  200- 
stamp  mill  proposition,  crushing,  say,  a 
thousand  tons  of  rock  per  daj  :  it  will  cost 
roughly,  £30  more  if  the  company  give  the 
detonators  to  the  contractors  at  the  same 
price  as  they  do  the  No.  6.  630  that  is 
on    the    delut    side.      What    would    he    found 


on  the  credit  side'.1  [  think  a  very  substan- 
tial profit.  Every  man  in  that  mine  would 
actually  be  doing  more  work  without  know- 
ing it.  The  air  would  he  comparatively 
pur.',  because  I  do  not  consider  that  carbon 
dioxide  should  be  considered  more  than  a 
diluent.  I  have  lived  in  very  large  quan- 
tities of  it,  without  any  deleterious  effeel 
I  think  it  is  criminal,  in  the  face  ol  Mr. 
Button's  paper,  to  allow  a  No.  fi  detonator 
to  he  used  in  a  mine  where  there  are  rock 
drills. 

Mr.  F.  J.  Pooler  (Associate)  In  con- 
nection with  this  matter.  1  might  mention 
that,   a    few    weeks   ago   a    member  of   this 

Society  was  at  a  lecture,  not  under  the 
auspices  of  this  Society,  hut  as  part  of  the 
Safety-First  Movement,  where  a  well- 
known  lecturer  was  referring  to  the  ques- 
tion both  of  detonators  and  fuses,  and 
amongsl  other  things  was  laying  stiess  on 
the  necessity  for  using  the  most  reliable 
fuse  that  could  be  obtained,  pointing  out,. 
undoubtedly,  that  accidents,  as  has  been 
shown  in  the  paper,  do  arise  from  negli- 
gence in  these  cases.  As  soon  as  the  lecture 
was  over,  a  head  official  on  the  particular 
propertj  where  the  lecture  had  been  given, 
jumped  up  and  said  he  was  very  glad  the 
lecturer  had  .raised  this  point,  because  he- 
wanted  to  point  out  that  his  property  not 
being  a  very  highly  paying  concern — that 
is,  of  course,  all  a  matter  of  opinion — 
they  had  really  to  consider  (he  cost  of  such 
small  things  as  fuses,  and  that,  if  they  used 
the  fuse  tin'  lecturer  recommended,  the 
costs   would  go   up  to  quite   a  considerable 

amount.  The  lecturer  replied  that  it  would 
make  a  difference  of  twopence  or  a  pennj 
a  coil  \  day  or  two  afterwards,  this  same 
mining  official  came  down  to  that  pari  of 
the    property   where   the    member    of    this 

Society  -a  contractor — was  working,  and 
asked  what  fuses  he  was  using.  He  told 
him.  lie  said:  "That  is  verj  expensive." 
Why  do  you  use  it.  it  is  costing  a  penny 
Earthing  more  than  it  ought  to:'"  |  would 
not  have  told  you  of  this  incident,  had  not 
Mr.  Williams  given  nie  the  lead.  The  con- 
tractor pointed  out  that  he  had  a  number 
of  men  under  his  charge,  and  that  the  lives 
of  most  of  them  wen-  probably  worth  more 
than  a  penny  farthing,  and  getting  rather 
angry,  he  told  him,  if.  by  using  poorer  fuses 
on  Ins  mines  there  was  any  accident  which 
could  he  traced  directly  to  that,  he  believed, 
bj  the  law  of  the  land,  he  ought  to  be 
charged    with    murder. 
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M  -i    I'SSION. 

Prof.  R.  B.  Young,  D  Sc.  -  Viritm  I       I  >i 
Mellor's  two  main  topics  in  this  paper  are 
(1)  the  conditions  ol  deposition  <>t  the  gold- 
ng    conglon  I    (2)    the    origin 

of  the  gold  in  the  beds.     I  experience  some 
difficulty    b 
the  first   subject. 

In  tlic  first  place,  il  the  Alum  Reel  Leader 
and   certain   oth  the   Main    Reef 

Series  were   laid  down  rapidly  through  the 
agencj    of   violent    floods  we  should  expect 
direction    in    whicb    the    t!<K>ds    moved 
to  b(  '•>}    the    mode    ol    imbrica- 

tion or  overlapping  of  the  pebbles  in  the 
beds.  Howi  per,  as  far  as  I  have  observed, 
the  imbrication  of  the  pebbles  is  irregular 
and   confused    as    iii    the    case    of   ordinary 

■  i  ■  l  shingles,  in  whicb 
arrangement  of  the  pebbles  is  largelj  due 
to  the  action  of  waves  and  the  currents 
I  think  that  Dr.  Mellor 
will  find  that  the  storm-water  deposits  be 
refere  to  on  p.  156  are  characterised  bj 
regular  imbricat  ion. 

ndly,   the   si  i]  large  propor- 

ti f  the  pebbles  are  such  as  are  charac- 
teristic "f  marine  gravels  and  shingles,  viz.. 
rounded  but   « itb  one  pn  minent    flat 


■ 
i:..i    3eri«  ■■   the  form  whicb  thej   almost 

i   by   tin- 
footrul- 


This   is    especially     noticeable    among    the 
ebbles   and  oal   l»'iilders 

meets  with  in  the  banket,  Pebbles 
that  have  been  rounded  by  being  driven  a- 
long  the  channi  lola  str<  am  tend  to  be  more 
regular  in  form  owing  to  their  motioi 
in  most  part  rotatory,  whereas  undt 
us  the  motion   is  more  liabli 

Oscillatory    or    to    and    fro,    and    this    has    thi- 

effect    of   accentuating   the    flatness    of  the 
side  i  in  which  the  pebble  or  bouldi 
If  this  is  the  rase,  we  should  j 

■   man}  pebbles  t<  n  med  in  thi       urse 
ei  ,i   deltaic  river  would  have  this  peculiar 
muffin-like  shape,  though  they    might  »)inte 
well  have  been  formed  along  tl 
w  ide  est  uary,  where  the  condit 
similar  to  those  prevailing  al  i 
coast. 


Fio  2.  Large  thin  section 
l.\  transmitted  light,  t<> 
jiebb  1   12 


the  shap 


hliles     .it 
■ 
111     t  Weill  j 

his    well-known    paper*  on  the  Witwaters- 
rates 
In  the  third  place  there  is  a  peculiar  oc- 
1  »ei  p  Gold  Mine 
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which  has  a  bearing  on  tins  question.  I 
shall  quote  from  a  description  of  this  in  one 
of  mv  papers  in  the  Transactions  oi  the 
Geol.  Soc.  of  S.A.* 

At  a  point  on  the  10th  Level  chive  the 
Main  Reef  Leader  is  seen  to  bulge  abruptly 
Mb  tlie  foot-wall,  presenting  on  each  side 
of  the  drive  an  appearance  resembling  a 
scctiiDi  through  a  small  contemporaneously 
eroded  channel.  Among  the  pebbles  con- 
tained    are     numerous    ones    composed    of 

schist The  schistose  pebbles   vary 

in  size  from  4  or  ■">  inches  in  longest  diameter 
downwards.  In  colour  they  show  various 
shades  of  brown,  grey  and  green.  They  are 
almost  all  of  them  comparatively  soft,  and 
many  of  them  show  a  tendency  to  fall  away 
in  small  or  large  flakes.  Though  doubtless 
their  friability  is  in  great  part  due  to  changes 
they  have  undergone  subsequent  to  their  in- 
clusion in  the  rock.  they  must  from  the  be- 
ginning  have  been  much  softer  that  tic  nor- 
mal pebbles  of  the  banket.  It  ma]  have  bei  a 
that  they;  were  transported  from  the  land 
more  or  less  directly  to  their  present  posi- 
tion by  a  current  i  <  si  ream,  and  thus  escaped 
the  wear  and  tear  to  winch  the  more  evenly 
distributed  pebbles  were  subjected.  In  com- 
position the  pebbles  van  from  sericite  schist 

to  ehloritoid  schist,  and  some  of  them  shov 
a  marked  resemblance  to  nicks  from  the 
Swaziland  System  in  the  Barberton  district 
and  at   Mount    Mare. " 

This  occurrence,  to  my  mind,  is  clear  pro  >f 
that  at  no  very  great  distance  from  it  there 
existed  a  source  of  soft  schist  pebbles,  and 
it  these  could  be  carried  out  in  considerable 

BUmbers  to  this    pi  sition   bv   a   -mall  current. 

why  is  it  that  they  were  not  deposited  in 
noticeable    numbers  among   the    vein-quartz 

and  other  hard  pebbles  by   the  violent    tl 1 

which   Dr.   Mellor  picl  tires  '.' 

One  of   Dr.    Mellor 's    arguments    for    the 

rapid   depi  isit i  >i    the    Main    Reef    1  .eade) 

by  a  flood  is  it-  pi  I  isteno  as  an  individual 
bed  o\  ei  a  greaf  area  \t  the  same  timi 
lie  states!  that  in  some  localities  the  Kim- 
berley  Reefs,  \>  hich  he  a  pparent  I  i  egai  ds 
as  ordinary  mat  in<  gi :■■-  els  laid  di  iw  n  at  no 
great  distance  from  a  shore  line,  exhibit  a 
similar  persistence  ovei  a  distance  oi  a 
mile  or  i ■■■.  Does  he  ascribe  the  persist- 
once  .  -I  the  reefs  in  neh  I'  icalif  ies  also  to 
ftoodf .  though  oi  less  extent  ?  In  my 
opinion  it  is  more  likely  I  hat  the  persistent 
portions  ol  the  Kiml  R  i       are  due  to 

the    wot, vino    over    by    the    n  i 

■Vol.  XV.,  1012,  p.  86. 

ITMs  Jou '.  I 16,  p.  ii- 


fusedly  bedded  gravel  beds  originally  do- 
posited  by  currents,  and  a  similar  explana- 
I  ion  can  be  i  ffered  for  the  more  marked  per- 
sistence of  the  Main  Reef  Leader  and  other 
beds  in  the  Main  Reef  Series. 

The  various  points  that  1  have  referred  I 
kbovi  as  difficulties  that  have  suggested 
themselves  to  me  when  reading  over  Dr 
VIellor's  paper  might  I"  elaborated  at 
greater  length,  but  perhaps  1  have  explained 
them  sufficiently  to  enable  Dr.  Mellor  td 
deal  with  them. 

With  regard  to  the  second  topic  oi  Dr. 
Mellor 's  paper,  viz.,  the  origin  of  the  gold, 
with  his  main  conclusions,  though  I 
am  surprised  that  he  has  not  given  promi- 
nence to  the  bearing  on  the  question  of  the 
banded  pyritic  quartzite. 

This  rock  occurs  in  large  bod: 
with  the  Main  Reef  Group  of  conglomerates 
in  the  Meyer  and  Charlton,  Wolhuter  and 
other  mines.  Ii  consists  of  quartzite  through 
which  run  numerous  pyritic  bands  of  vary- 
ing thickness  The  band-  have  obviously 
had  a  sedimentary  origin  and  on  mieroscopii 
examination  prove  to  be  identical  in  compo- 
i  ii  to  the  matrix  of  the  banket.  They 
contain  heavy  detrital  minerals  such  as 
chromite  and  zircon,  and  have  undergone  the 
same  mineralogieal  changes  as  the  matrix  of 


l  re       I      Largi      thin     section     of     banded     p>  riti< 
quartzite     photogi  aphed     bj      I  ransniit  ted 
The  dark   bands  are   pj  ritic.       Diam,    x  §. 
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Occasionally  pebbles  appear  in 
■  I   then   tin'   rock  merges  into 

\'<.w  these  pyritie   bands    are    au 
and,  in  '  just  mentioned,  sufficiently 

so  i'>r  the  quartzite  to  be  mini  d.  1 
ally  they  could  not  possibly  have  been  more 
ble  to  auriferous  solutions  than  the 
quartzite  in  \\  hich  they  lie.      N     3up- 
t  that  form  of  the  infiltration  theory 
which  depend  permeability 

i  if  tin-  ci  ingli  '  as  compared  «  ith 

mg  n  hich  they  lie,  has  ever 
attempted  ti  i  explain  the  01  igin  oi  the  gold 
in  the  banded  pyritie  quartzite,  which  rock, 
in  in \  opinion,  constitutes  an  unanswerable 
argument  againsl   i  he  fcheorj . 

In  conclusion,   I   wish  to  express  my   ad- 
miration tor  1  >r.  Mill'  ir's  work  on  thi   . 
i.l  the  Rand  and  for  the  very   weighty  con- 
tribution which   he  has  made  in  the  paper 
u  e  are  discussing  to  the  oonl  rovers 
the  origin  ol  the  gold  in  the  banket. 

Mr.  J.  S.  Curtis  \-  far  as  i 

m  Pari  II  oi  the  paper  under 
discussion,  Dr.  Mellor  bases  his  repudia- 
i  ii  -ii  .  i|  i  In-  infill  rat  ion  thei  in  upi  in  t  he 
chutes  and  patches  together  with  other 
features  oi  sediment  at  i<  m  u  hich  are  pari  icu 
larly  observable  on  the  Far  Easl  Rand.  He 
i  i  ■.  i'\\    '  ii   chutes  to  what 

'gi  ii  \  does,  fi  ■!  I  be  latter  say  s  in  his 

paper  "  On  the  Origin  of  the  Gold  in  Ban- 
ket," III  "  The  objections  to  the  infil- 
tration   theory    include   («)   The  absence  of 

Refen  I         I  intention  thai 

t  In-,   ore  chutes  ari  of  I  he  detrital 

origin  of  I  ma  j   say .  I  hal  m  itv\  ith- 

m  i    perience  e?  tending 

years  I  have  never  encountered  am  so  called 
ell   aul  hent  ical  '''I    infiltra- 
tii in   I.  ii  tion  to  mean 

pipes  or  conduits,  unless  this  term  may  be 
applii  il   to  chute     themselves   or  chimneys 
us   they   aii    frequently    called   m    America 
Infiltration  should  be  taken  literally 
ing  the  p  peneti  ating  the  pi  res  i  n 

interstici  ubstanci       In    examining 

phenomena    the    fact    should    I 
overlooked    that    the   water  courses,   chutes 

.•mil    In  .Hi IW  9    m    '  In'    flat    CO]  of  till 

I    istern    Rand  offered   the  Bam< 
ties    for  chemical    pi 

ital  gold   and,    therefoi e,   i heir  pre- 
sence can  scarcely  be  used  as  an  argument 
in  favour  '  l   i  he  placet    I  hei  i  \ ,     Ti 
tions    nt    gold    quartz    veins    have    not    yel 


detei  in  •  ■  asi  «    !•  r   gi  ild    - 

taking  any    particular  course,   and 

has  1 n  ii"  genera]  rule  discovered  govern* 

ing  the  distribution  oi  the  ore  in  quarta 
lodes,  wli\  should  such  an  explanation  be 
demanded  for  the  ore  bodies  in  the  banket  '.' 
The  mineral  solutions  penetrated  the  plastfe 
sedimentary  beds  in  even  direction,  bul  it 
was  in  the  open  spaces  I"  tween  the  pebble* 
thai    they    percolat  rolume 

and  had  the  largest  range  of  circulation.  1 
note  the  aul  hor  sa;  3-5  i ■■  is  apl 

:  thai  the  conspicuous  spaces  which 
appear  between  the  pebbles,  as  repr 

I.  fully  occupied  by  a  matrix  which 
may  be  practically  n-  little  pervious  i"  the 
I  e  of  si  .1  ut  ions  as  I  he  beds  i  ml  side  I  he 

limits  of  the  conglomerate  are  usually  sti|> 
posed   to  be."     With  this   I   cannot    agrees 
and    I   Hunk  thai   most   lithologists  will  ad- 
mit   thai    this   matrix   is  composed 
rounded  i  quartz,  pyrite,  crystallini 

quartz  and  a  few  other  minerals.  The 
rounded  grains  may  ha\  e  been  de] 
with  the  pebbles  Inn  the  other  minerals 
were  deposited  afterwards  and  in  all  proba- 
bility by  precipitation  from  the  charged 
solutions.  This  pyrite  is  present  in  more 
or  less  quantity  in  all  tin  strata  ol  the 
Rand,  and  is  e^  ery  n  hei  ss  aui  i 

ferous.     Sow    diil    it    come   then         I    pri 
sume    it    will    nut    be    contended    that     it 

caim.'    ft .in-    source    and   thai   of    the 

banket    from    am ither.     Py i iti     is   not 

nai  il\    found  in  the  silt   and  sand  ol  beach 

nor  in  deltas,  il  is  a  manif 
i  ;  si  ilfatai  !■  a.  tion  I  let  ritalists  have  al- 
ailed  in  the  aid  i  t  chemisty  to  enabli 
tlu-ni  to  account  for  tin  crystalline  and 
comminuted  state  "I  the  •_,ulil  by  a  hypothe 
lution  and  redistribution  of  thi 
placer  metal,  bul  they  draw  the  lini   at  that 

ii.  i  admit  the  possibility  of  the 
original  gold  occurrence  being  due  to  previ 
ous  chemical  action  of  any  kind.  By  what 
solvent  the  detrital  gold  «ns  brought  into 
suhit  ion  the  i  ppi  ments  ol  infiltratii  in  fail  to 
state.  The  solvents  of  gold  are  nol  bo 
many,  among  the  principal  ones  being 
chlorine  l:.-is,  aqua  regia  and  the  cyanide 
salts  and  nature's  laboratory  as  far  as  we 
know  does  nol  supply  these  reagents  <>n 
t  In  .  .ill.  r  hand,  the  sulphides  ol  the  metals 
including  gi  M  an  freely  soluble  in  solutions 
ol  the  alkaline  sulphides,  and  these  are  pre 
eisely    the   combinal  by    the 

hoi  springs  brought  into  being  by  the  molten 
igi ii-  rocks      These  solfataras  are  highly 

i  ith  hydrogen  sulphide  a-  i- 
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able  i"  those  still  remaining  active  in  other 
parts  of  the  world.  It  is  a  powerful  solvent 
of  many  silicates.  Silicon  is  a  strong  re- 
agent, and  having  been  dissolved  from  the 
silicates  became  one  of  the  elements  of  the 
Solutions.  Carbon  dioxide  is  also  a  solvent. 
and  the  power  of  all  reagents  was  much 
accentuated  by  the  heat  and  pressure  under 
which  they  acted  Time  was  also  a  power- 
Eli]  factor  in  mineralizing  the  banket  as  the 
igneous  outburst  did  not  spend  itself  a1 
pnee  hut  remained  active  for  a  verj  long 
period.  Even  were  it  possible,  it  is  bardh 
ftecessan  to  explain  the  many  and  compli- 
cated mineralogieal  changes  which  may 
have  taken  place,  but'  that  such  alterations 
occurred  is  amply  proved  by  the  metamor- 
phisiu  of  minerals  not  only  in  the  magmas 
of  the  eruptive  locks,  'out  in  the  sediment- 
ary ones  as  well,  including  the  conglome- 
rates. 

Some  quartz  gold  mines  are  known  in 
Wrhicb  that  mineral  alone  is  the  matrix, 
pyrite  and  other  minerals  being  absent,  hut 
where  the  disulphide  of  iron  is  present  it  is 
almost   invariably    the  gold  carrier. 

Advocates  of  the  infiltration  theory,  in 
explaining  the  formation  of  mineral  deposits 
are  not  entirely  agreed  as  to  the  reactions 
which  occurred  when  ore  was  segregated  in 
certain  portions  of  the  earth's  crust,  hut 
most  of  them  with  the  exception  of  those 
who  attribute  these  phenomena  to  some 
electrical  action,  ascribe  them  to  chemical 
changes  which  were  brought  about  when 
the  molten  magmas  came  into  contact  with 
SUi'faci  and  subterranean  waters.  On  the 
band  time  and  erosion  bave  mostly  obliter- 
ated surface  traces  of  these  springs,  bul 
evidence  of  their  former  existence  can  be 
observed  in  the  ferruginous  deposits  to 
which  the  Dutch  have  given  the  name 
of    "  Ou'    klip  "     (probably    laterite),     and 

tii' oribund  manifestations,  in  the  form 

of  white  quartz  veins  mentioned  bj  Dr 
Mellor,  are  often  encountered. 

A  comparison  of  the  Nome  gravel  depi    ii 
with   the   Eand   formation    is   onlj    possible, 

in   my   opinion,    as   far  as   sedimentati s 

concerned,  for  these  placers  were  not  ac- 
companied b\  igneous  rocks,  ft  does  not 
seem  feasible  to  establish  a  parallel  between 
loose  coastal  deposits  and  an  extensive 
region  composed  of  strata  penetrated  in  so 
many    duvet  ions  by"    mass,  s  of  eruptive  rocks 

the  effect  of  which  has  been  to  subject  the 
different    horizons    to    heat,     pressure    and 

chemical  action  for  ten,  of  thousands  of 
years. 


\fier    all    the    mam    features    upon    which 

i  iie  infiltration  theory  rests  are  :  The  analogy 
with  ordinary  lode  deposits  which  are  almost 
always  accompanied  bj  Some  igneous  rock 
or  rocks  to  which  the  genesis  of  mineral 
hearing   solution,    is   attributable.        Iii   the 

ease      of      gold      mines,      especially       III       South 

Africa,  this  eruptive  matter  is  frequently 
diorite,   diabase  or  some  allied   rock.      Uso 

the  occurrence  of  sulphides  not  only  in  the 
deposil  itself  hut  in  greater  or  less  quantity 
in  the  adjacent  country,  and  finally  the 
proofs  of  \igorous  vein-action  caused  by  ex- 
tinct solfataras.  These  roughly  are  thi 
usual  characteristics  of  a  lode  undoubtedly 
due  to  infiltration.  All  these  conditions  are 
present  on  the  Witwatersrand. 

There  are  several  statements  in  Dr. 
Mellor's  most  exhaustive  paper  which  I 
should  like  to  comment  on  hut  I  fear  that 
1  have  alreadj  taken  up  more  time  than  I 
am    entitled    to. 

The  meeting  then  terminated. 


Obituary. 


Lieut.   W.   J.   X.   Dunnachie. 

The  death  is  reported  of  Lieut.  William 
J.  N.  Duunachie,  an  Associate  Member  of 
the  Society.  All-.  Dunnachie,  who  joined 
the  Society  in  March..  1907.  when  a 
sampler  at  the  Consolidated  Langlaagte 
Mine,  was  afterwards  associated  with  the 
Geldenhuis  Deep  (West  Section)  and  the 
New  llietfontein  Estate  and  G.M.  Co., 
Ltd.,  in  other  capacities  underground' 
Several  years  ago  he  returned  to  England, 
settling  at  Airdrie,  where  he  became  tin 
manager  of  the  Gartness  Colliery.  Soon 
after  the  war  started  ho  received  a  commis- 
sion in  the  Loyal  Engineers  ami.  after 
training,  went  to  France  in  charge  ol  a 
section  of  the  Tunnelling  Corps.  Mr. 
Dunnachie  was  home  on  shorl  leave  in 
April,   returning   to  duty    on   the    11th,   and 

I, rill-  killed  111  action  on  the  lath  of  that 
luollt  h. 

Mr.  Dunnachie  who  was  only  ■'!  I  years 
ot  age,  married  a  tew  years  ago,  and  leaves 
a    w  lie    and    two   children,    the    youngesl     be 

ing  only  a  few  months  old.  The  sinci  re 
sympathy  of  the  Society  is  extended  to> 
Lieut .   I  tuiuiacliie  's  w  ife  a  ml   family. 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 
Research     Mi\      from     thk     Manufacturer's 
'  uw   Point.     (Abstract    of    a    paper    read    to    the 
section     of     Soc.    <  hem.     Ind.). — "  Re- 
invention,     discovery,     are     words     which 
possess  a   magic  charm   to   tl  ted   in  pro- 

gress, grow  1 1'  and  efficiency  Research  pays' 

i  oming  to  have  a  status  com- 
It    pays   to   advertise.' 
Everywhere 

■>.•■    value   "i    research      Especially    in   these 

war   times,     under    the     mother! 1     of 

.1 1      is     -  ei  ei\  ing     a     great 

impetus 

It    has    been    found    by    experience   that    not    all 

d    it    is    quite    as    true    that 

tlj     conducted, 

always   profitable.        Many   manufacturers   who   are 

indulging  in  it  are  net  doing  it  properly,  and  many 

men  who  are  tittup  themselves  a<  research  workers 

neil   to  lie   unsuccessful   liecaii>e   the)    lack 

certain   essential    qualities. 

Having   installed   a   research   laboratory,   the   mis 

ide  of  burdening  it   with   work 

■lietlv     routine     nature,     Buch     as     control 

analyses,  testing  "t  materials  in  daily  use.  coal  and 

fuel  analyses,  and  the  like.     This  kind  of  work  has 

larch   that    Borne 

manufai  t  it  a  i  omplete  separal 

t \\ ■  •  kirn!  I  in-  has  not   1 me  a 

common  practice,  however,  and  control  and  research 
■  ominonl)  found  in  a  stal 
\n  instance  is  recalled  where  after  operation  for 
■'in-  time  it  was  found  that  no  records  of  an) 
value  had  been  ke|it.  even  though  the  work  and 
results  were  "f  an  important  nature.  Although  the 
importance    "t    an    adequate  system    of    notes    and 

i  epol  ts    is    c.h\  mils,    it     is    a    feature 

no  doubt  thill 
too  few  in.  .I  wa)  tc.  supply 

■  ei   and   tie-  coming  d<  mai 

hi     Whitaker,   the 

■ 
their   limited    t  raining    in   i  hemisti  \ .   has 

1    there    is 
i    that    in    thi  chemical 

men     to 
in  h 

and    accounting 
it   can    be 
.  iiiipletl 

should    he 

id  indue 
ii  the  trainii 
important 

f.    V     I'.i 

W  i 

METALL1  RGY 

I  in     I 
many     authoril 


melting  of   steel   lias  begun,   and    will   constitute   a 
distinguishing    industrial    feature    of    thi 

iew    is    strongly    supported    by    the 
particulars   of    the    acl  year    in 

relation  to  this  matter  which  an-  given  below. 
The  number  of  electric  furnaces  m  the  I'njted 
luring  the  past  twelve  months 
by  82  to  a  total  i.f  7:{.  and  the  American  total 
now    exceeds    by   20   that    of   Germany,    which   had 

|ire\  iolisl  •      fust     place    in    thi 

i.f    indust  •         Mori  er,   of    tin-    i  Set  man    tin  nam, 
Hi   .in-    melting    ferro-manganese,   ami    consequent]] 

•  lie   not    a    factor    in  the   steel    trade-        III.      1 

developmi  melting    has    I n    mainl) 

in    the    production  of     Bteel 

analysis.    I.ut    e  solid    ami    fn-e    from    blowholes 

than    can  d    by    the    baby    Bessemer    m 

ii    the    high-priced    '  qualit) 
tor    aeroplane    ami    automobile    constructiot 

1....1     stec-l     it-.-lt  I'll,-     lattc-l 

turned    out     in  uiiie     by     thi 

f ace.     An   expert    who.    in   the   columi 

//-../,     1./..    has   been   reviewing   the 

t   that 

Dlltiol    under    this    pi  inpleU 

and  oxidising  gases  can  I"    so  absolutely  excluded 

from    the    hath,    that    material    even    better   than 

crucible   steel   has   been   produced    from   the  ele<  - 

It   would  seem  thai 

wall    is    plainly    \  isihle. 

Such     a     prediction     will     not     b ipletel)     en- 

dorsed   in  Sheffield,    ■  l 

•to    melting   is   making 
rapid    headway.        In    Sheffield    15    fuma 

installed     last     year,    of     win.  I  .  inploved 

in    melting    high  Bpeed    Bteel,    whilst    othei 

t    construction    and    under    consideration. 

It     is    quite     natural     that     Sheffield     should     he     i.-. 

he  t.int  to  abandon  the  crucible.  Its  tool  steel 
enjoys  B  unique  reputation  for  superiority  in  all 
parts  of  the  world,  and  the  discontinuance  >.f  a 
inch  has  given  brilliant  results,  both  m 
quality    ami    profits,    is    i ssarily    a    in 

Calls     for     the     11  iislilei.lt  mil.        Another 

n-r    amount    of    capital    which    is 
i.h-  plant   in  Sheffield.     It 
n    the    past    that    m   the   proximit) 
coal    in  id-    coke    melting    is    more   economical    than 

i    uuiformit) .    highi 

other    ."'  ble    It 

tremely  rostl) 

.onl    tn    tin-    deafness    of    tin'    crucibles         Whatever 
tin'   truth 

.mi   -.<  lu-re  tin 
el)    high,    tin-    an 

•'.lids     the     i|in 
1. 1      the      i 

■ 

■  i     tin-    i  all    of    the    aerophi 
higher  •.  ■ 
The    statistics    indii 

•  ith      till  '       I'll  liai  e.      v.  ! 
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there  are  68  against  t\v..  of  the  induction  type, 
and  in  other  countries  the  number  is  179  against 
only  :!•">  induction  furnaces.  No  doubt  t lie  simpli- 
city of  the  arc  type  and  its  similarity  of  construc- 
tion and  operation  to  the  small  tipping  open- 
hearth  furnace  have  helped  to  influence  makers 
in  their  choice.  Incidentally,  it  may  be  remarked 
that  the  merits  of  the  small  tipping  open-hearth 
furnace  are  not  yet  fully  app  ei  ted  There  is 
a  very  promising  future  for  this  type  nut  only  as 
a  "feeder"  or  preliminary  refiner  (a  son  of  bab) 
metal  mixer)  for  the  electric  furnace,  but  also  in 
small  steel  foundries  for  ordinary  grade  of  cast- 
.ii^.  in  malleable  iron  foundries,  ami  similar 
works,  apart  from  applications  in  the  non-ferrous 
metal    industry. 

Ac ling   to  the    Iron     I,/,,    the   total   number   of 

furnaces  in  operation  for  the  electric  melting  of 
steel  has  increased  from  213  to  303.  Germany  now 
lakes  second  place  with  53,  an  increase  of  only 
six.  Progress  was  greater  in  England  than  in  any 
other  European  country,  our  number  of  furnaces 
having  gone  up  from  10  to  40.  and  there  is  every 
probability  of  the  same  rate  of  increase  being 
maintained  in  the  near  future.  A  considerable 
number  of  contracts  for  new  installations  have 
Ken  placed  or  are  under  consideration,  and  many 
more  will  be  needed  if  steel-makers  in  the  country 
lav  themselves  out  (a.-  is  highly  probable)  to 
capture  a  share  of  tic  huge  trade  in  small  steel 
castings  which  in  the  past  has  been  left  largely 
in  the  hands  of  Continental  firms.  There  is  a 
decided  opening  for  a  small  electric  furnace  of 
moderate  first  cost  and  simple  design,  both  for 
the  production  of  small  castings  and  special  steels 
foi    various  purposes. 

During  the  year  Sheffield  has  installed  oi  con- 
tracted for  electric  furnaces  as  follows:  Hadfields 
(Lim.)  5,  Vickers  (Lim.),  Thos.  Firth  .v.  Sons 
(Lim.),  Folio  Brown  i\  C'n  (Lim  I,  and  Brown, 
Bayley's  steelworks  (I. mi  .  two  each.,  Arthur 
Balfour  and  Co.  ll.nn  i.  S  Osborn  and  Co. 
(I.iin.i.  and  the  l"niversitj  of  Sheffield,  one  each 
The  whole  of  these  furnaces  are  of  the  Heroult 
type,  and  range  in  capacity  from  :;  tons  to  In  tons. 
Eight  of  them  are  producing  tool  steel  and  the 
remainder  castings  ami  w.u  material.  The 
following  British  firms  have  also  installed  or  are 
installing  electric  furnaces:  London  Foundry  Co. 
(I. iin.).  Brimsdown ;  Daimler  Motor  Co.  (Lim.), 
Coventry:  Thwaites  Bros.  (Lim.),  Bradford:  ami 
T.   Summerson  &   Sons   (Lim.),   Darlington 

\-  regards  types  the  Heroult  furnace  stands 
'ii-i  with  a  world  total  of  115  out  of  303,  induc- 
tion furnaces  ranking  second  with  38,  tin-  Renner- 
felt  third  with  35,  and  the  Gronwall  next  with 
15.  The  number  of  Heroult  furnaces  in  the  I  tiited 
st.n,..  has  increased  from  19  to  13.  Other  figures 
for  tie-  same  country  are  Snyder  II.  Wile  7.  ami 
Rennerfell  2  There  are  i  -.  I  Renuerfelt  installa- 
tions in  England  at  the  following  works  Edgar 
.\lleu    ,v     Co     (Lim.  .     Sheffield  -       \.     Kenrick  ~  & 

I    i 
Birmingham  :  and    Elei  ti       1    ■        Steel   Co.    | 1. mi.  |, 
Hunston.        There     an      I  i  irnai  es     in 

Russia,     23     in     Sweden,    and    fj    in    tforwa;  [n 

Canada    the    manufacture   oi    steel    bj    elect! 
ins    i-    i  arried    on    by    Elei  tri<     Steel     md     Metals 
(Lim.),      ( lutario  :      Armsl  roi  rth,      oi 

'    o,  id  i     Quebei  .    I  hon  a     I  ia\  idson    Mam 
t  o  .     Montreal  ;  and    the    I  auadian    I 
t  lo.,    Quebec,    t  hese    firms  furnaces 

tliem. 


In  view-  of  the  above  facts  it   would  appear  t  hat 
although    we    have    been    perhaps    a    little    tardj    in 

• gnising  the   full   i  its  0f  tl lei  trie   furnao 

yet,  as  in  the  case  of  aircraft,  submarines,  and 
many  other  technical  developments,  recognition  i 
being  followed  by  industrial  application  which  will 
pi  ti  e    I'o  itish    enginee  ..    I  he    forefron 

of  progress."  77o  Ironmonger,  Feb.  12.  1916. 
it:     II     s 


Electholtth  Zim  "The  'French'  process 
consists  in  the  use  of  a  solution  of  bisulphate  oi 
soda,  which  is  a  cheap  waste  product,  and  a  small 
quantity  of  manganese,  an  ingredient  which  occur 
with  most  zinc  ores.  Bisulphate  of  sod,,  rapidl] 
dissolves    the    zinc    from    the    roasted    ore.  Along 

with  the  manganese  in  solution,  it  completely  pre 
vents  the  anodes  from  being  affected.  This  sola 
tion  has  little  resistance  to  the  passage  of  the  elec- 
tee current  in  the  electrolytic  i.it~.  and  the  con- 
sumption of  current  is  thus  lowered.  It  has  also 
the  peculiarity  of  throwing  out  id'  solution  prac 
tically  all  the  impurities  which  usually  contami- 
nate the  zinc.  Early  in  1912  the  Consolidated 
.Mining  &  Smelting  Company  of  Canada  acquired 
the  sok  rights  for  the  use  ,,f  this  process  ill 
Canada,    but     after    they    had    produced    a    few    tons 

of  /lie.  the  contract  between  French's  company 
ami  the  i  onsolidated  was  cancelled  on  account  of 
disagreement   and   alleged   violation   of  contract.     A 

demonstrating  plant  was  then  erected  ,ii  Silverton, 
on  Slocan  Lake.  bv  the  Standard  Silver-Lead  Min- 
ing to.  to  prove  that  the  process  would  work  on 
a  huge  scale.  It  comprised  two  completely 
equipped  dissolving  \ats.  each  capable  of  dealing 
with  2,500  lb.  of  liquor  at  a  time  and  about  1.006 
lb.  of  ore  The  zinc  depleted  liquor  containing 
bisulphate   of    soda    from     tl lectrolytic     vat     is 

pumped  int..  the  upper  of  these  two  vats.  There 
is  then  added  700  lb  to  1,000  lb.  of  roasted  ore 
from  which  the  zinc  had  been  partly  extracted  in 
a  previous  operation.  In  about  an  hour,  solution 
of  the  tine  is  finished,  and  when  the  liquor  has 
settled  for  ,,  short  time,  it  is  allowed  to  run  down 
inc.  the  second  dissolver,  placed  at  a  lower  level. 
The  sludge  remaining  in  the  bottom  of  the  dis 
solver  is  then  pumped  through  a  filter  press  to  re 
move  the  water  and  I  he  residue  contains  all  the 
silver    ami    lead  v  s    I  he    sulphur    to    the    extent,    of 

■    lb. hi    20",,    has   been   driven   off    in    the    roasting 

operation    and     zinc    to    the    amount     of    about     III' 
has    been    extracted,    the     residue    of    the    ore    only 
weighed   al i     15       of   tl riginal   ore   used       \- 

lt     contai I     all     the     silver    and     lead     originally     in 

the  roasted  ore,  the  percentage  of  these  metals  was 

more   than   doubled.     For  instance,   the  ore   treated 

i         in,     3   '  ■ .   lead,  and  32  oz    silvei    pet 

ton.         I  lie     im   depleted    resid lontained    70   oz. 

■  ,-i  pel  ton,  and  8  7",  lead,  ami  92' .  of  the  zinc 
had  b.)eii  taken  Out,  that  is.  2"7'  of  the  /im 
counted    on    the   original  d     vas    left    in    the 

lesidlle.  I'll!  lis, dlle       is       HOW      ItM  ll  V        fo|        s|||ol|i|lU 

or  other  1 1  ei ml    for  t  lie  reran  erj   oi    its  lead  and 

silver  in  the  usual  way.  To  the  Liquor  which  ha 
been  run  down  into  the  second  dissolver,  a  quan- 
tity  of  ma-led  mi         again  added  in  neutralize  the 

bisulphate     of     soda  As     soon     as     this     has     taken 

oi,, i  e    i  he   liquid   Bet!  les  i  apidl}    to  a  cleai   solution. 

pumped    through  a   clarifj  ing   filter  pies-. 

hi.    depo  ited   in  the 

ectrolvl  ii     v  it  -         At     the     Standard     '  'ompany's 

rolytii     vai    wai     used     .•      th< 
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dynamo   power    at     disposal     was    limited.        Nine 
anodes  were  used  and  eight  cathodes  of  thi 

h    with   an   an  Et.         Utbougl 

4,000   kilowatt-hours    were    allowed    in    •  ■  '.-t jjil:    for 
the  deposition  of  one  ton  of   lint  . 
watt-hours  were  actually   required,  tl 

a  period  of  Is  hours  having  been  2,680 
kilowatt  hoars.  As  the  zinc  is  deposited  from  solu- 
tion in  the  electrolytic  vat,  the  bisulpbate 
with  which  it  was  combined  is  regenerated  and  is 
used  again  in  the  next  dissolving.  The  working 
■  >  with  the  ore.  but  they  are  now  well 
defined.  The  plant  is  expensive,  but  much  less 
than  that  required  for  a  sine  Bmelter  ol 
capacity.  'ins  of  almost  any  grade  above  10% 
tially  well,  but   naturally  the 



tent  is  lesf         \     G     French,    Bulletin]   Canadian 

Mining    i  115       {fining   Magazim . 

\  ■       \1I  .    v,    3,   p.    167.     (J.  E.  T.) 

■  >o\-  ..i   ( ;w  u  [A.     "  The    U  i  ■>■ 
/./  Journal  of   the    i  lhambi  i  :    Western 

Australia    for  June  contains   an   article   written   by 
A     Wauchope,  the  general   manager,  describing  the 
-t    metallurgical    treatment    at    the 
nine,  al   Mount   Leonora,  West 
has    been    in   operation   suc- 
cessfully   since    1898.     Foui 

of  development  on  the  main  lode  became  disappoint- 
in  ■    init    by  a  campaign  of  lateral  i 
zested   by  Malcolm    Uaclaren   a   parallel    lode    wa* 

discovered.     Tin-    latest    report    n 'ded    that    the 

rve  was  sufficient    tor  four  years   and   that 
-  nts   hail     continui  d     to     i 
Until    two  thi-    metallui 

i    hi     tamp  nulls,    amalgama- 
tion   in    pans,    i  ulphides    by     Wilfleys, 

'  Tarnation 
tnd 
tating     slime     tailing.        Experiments, 

I'l  in-  greatly  simplified 

furnaces, 
ami    redu  '"-'    after    amalgamation     to 

inn.       Anothei    alteration    madi    was   tin-   substitu- 
tion of  gas  engines  foi   -iron  plant,  ami  the  manu- 
ring  to  the  last 
■null,     160,963    tons     was    treated,     for    a 
i     per   ton. 
lost   goes  t"  50  stamps,   weight    1,150   lb  . 
v.  ill    icrcei 

150.     Throughout   tin-  plant,  crushing   >- 

\n   amalgamation   is   done 
in  tin-  stamps  or  on  plates,  bul  the  pulp  it 

;    ami    ainaliM 
bed   in  our  issue 

■       tent      of 

h  •_'::  .,/    p 

obtained    in    tin    amalgam         The    tailing 

from    tin     pat 

-i_:)i    ami 
overflow 

ami    tin 

■ 

lis  placed 

revolve   at    27    i  p  m 

pel    'la.    ■  c,    im 


rugated   iron,   flint   pebbles  are  used,  the  total  load 
a    null    is    7    tons,    and    the    ion 

sumpti i  lb     pei    tun    oi    ore.     The 

overflow  from  the  primary  cones  passes  into  three 
involute-arm  thickening  vats,  each  10J|  ft.  deep  and 
having  a  settling  area  of  527  sq.  ft.  I"  prevent 
undue    disturbance    in    the    vat    tin-    product 

livered     .it     a     |miut     about     12     in.     below     tin-     S 

of  the  pulp  in  the  centre  of  the  vat.      The  in 
collecting  arms  travel   at    the   rate  of  one   revolution 
in     three     minutes,     and     continuously     sweep     the 
settled    slime    OH    the    bottom    of    the    vat    to    a    cen- 
trally situated  discharge.     The  settled  product  con- 
The   underflow    from    the   thick- 
is    elevated    by    an    ail   lift    to    a    self -rotating 
distributor,   by    which   it    is   delivered   to   the   a^ita- 
jitatine    vats    connected    in 
through   which   the   product    is   continuously 
passing       The    contents    pass    through    rui    inclined 
6   in.    pipe    from    the    bottom   of   tin-   first    vat    to   the 
top   of    the   second    vat    and    so   on      The   vati 

28  It.  in  diameter,  and  have  a  total  capacity  of 
15,890  'ul'  It  \  small  continuous  stream  of  dis- 
solved  cyanide   drips   into  the   first   of   the   set 

tors.     Agitation    is    effected    by    mechanically  - 
n    arms,    operating    at    6    r.p  in  .    suppler 
by   low-pressure   compressed   air   introduced    through 
a  small  pip'    i  itre  of  the  hollow  a 

spindle    to    the    bottom    of    the    vat.     The    product 
from    the    last    of    the    agitators    passes    by    gi 
to  a  vacuum   filter,   Cassell   type.     The  filter 
a  rectangular  chamber  34   ft.   long  by   10   ft 
and    is   provided   al    the   bottom   with   three   It 
fitted    with    Shaw  type    gates,    deli 
into  a  sunken  concrete  agitator  provided   with   two 
■    agitating    gear.     The    vacuum    tank    ai 
i    II    vertical   filter   leaves,   each 

medium    is   of    cotton    dm 
i  ames    made   of    1    in.    pipe   attached    in 
tting,    reinforced    on 
leaf  with  about   ::i   vertical  wood  slat-  i 
3  in.  >       i  j  dl\    fixed  between  the  two 

of    dink    h\ 

total    dear   filtering   area    is    1,401 

-  i    weight)  is  from    10 
to    15    ton         I  l"     i 

months,  a  long  life  solely  due  to  the  partial 
i    all    water    taken    into    the    plant,    the 
if    which    is    I  recipitatioi 

nesia    upon    the    mixing   of    water    with    plan! 
lion-       Were    this    i 
would 

with  The 

ited    with    acid    or  otherwii 
d    when    ineliii  ienl         V   cot 
cycle    of    filtering    operations     occupies     ahonl 
hours.      The    maximum    vacuum    during    filterii 
about    25    in.,    ami    the   minimum   during    transfer 
about    7    iii.    liarmn 

.1    1,400   ti  i  Mown 

off    the  i    fall 

through    the    I 

duct,     diluted     with    mine    ,.ilt 

water,   i     pumped   to  the  tailin 

pulp    and     wii 

ng   vats,   whence   tliev    an  in  the 

;t    by    a    I"    in     '  en!  i  ifugal    pump       \ 
Is   maintained    bj    net    vacuum    pumps,    which   also] 

\    di 

I  llie    i  li.illgeS 

■ 
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they  drench  the  cakes  with  a  cloud  of  fine  spray. 
At  the  same  time  this  spray  of  solution  also  washes 
down  the  sides  of  the  vat  during  the  withdrawing 
of  the  pulp  or  washes,  and  so  prevents  salting  of 
the  following  wash.  This  device  has  assisted  in 
reducing  the  soluble  gold  losses  in  the  discharge  of 
pulp  to  a  minimum.  The  vacuum  pumps  deliver 
the  solutions  from  the  vacuum-filter  to  three  vats. 
each  29  ft.  in  diameter  by  7  ft.  deep,  and  fitted 
with  a  nest  of  filter-leaves,  similar  to.  hut  smaller 
than  those  employed  in  the  vacuum-filter.  The 
solution  gravitates  through  these  leaves  to  the  ton- 
nage recorder  in  a  perfectly  clear  state.  Approxi- 
mately 750  tons  of  solution  is  clarified  daily  in 
these  clarifiers.  The  remainder  of  the  installa- 
tion, comprising  the  precipitation  and  smelting 
plant,  do  not  call  for  special  notice." — A.  Wau- 
i  hope.  Monthly  Journal,  Chamber  of  Mines.  W.A., 
June,    1915. — Mining    .1/.  S         .    1915.    Vol. 

XIII.,   No.   3,  p.    l'6b.     (J.    E.    T.) 


Chromium  and  Tingsten  in  High-Speed  Steel. 
— "  It.  will  be  difficult  to  over-rate  the  importance 
and  value  of  the  paper  contributed  to  the  recent 
meeting  of  the  Iron  and  Steel  Institute  by  Prof. 
0.  A.  Edwards  and  Mr.  H.  Kikkawa.  The  pri- 
mary object  of  the  research  was  to  determine  tin- 
effect  of  chromium  and  tungsten  upon  the 
hardening  and  tempering  of  high-speed  i 
Prof.  Carpenter  had  previously  reported  upon  the 
tempering  of  a  series  of  high-speed  steels  by  heat- 
ing hardened  specimens  at  the  desired  temperature 
and  cooling  in  the  furnace.  The  results  obtained 
appeared  to  show  a  gradual  tempering  as  the  re- 
heating temperature  was  increased,  and  the  results, 
as  pointed  out  by  Mr.  Taylor,  did  not  bear  out 
practical  experience.  Mr.  Taylor's  results  showed 
that  to  obtain  the  maximum  efficiency  it  was  neces- 
sary  to  reheat  the  hardened  tools  to  a  temperature 
somewhere  between  370"  C.  and  671°  C.  The  best 
temperature  is  suggested  as  621'  C.  and  the  period 
of  heating  about  five  minutes,  after  which  the  tool 
may  be  cooled  either  rapidly  or  slowly. 

In  a  previous  report  upon  this  subject,  Dr. 
Edwards  suggested  that  the  failure  of  high-speed 
cutting  tools  was  due  to  the  formation  of  a  brittle 
constituent  which  destroyed  their  cutting  i 
is  found  that  this  is  not  thi  case  and  that  the 
brittle  constituent  is  only  formed  when  the  steel 
has  been  over-heated  during  the  high  heat  treat 
ment. 

The  present  research  consists  of  an  examination 
of  eleven  samples  of  steel  subdivided  into  two 
series.  The  first  contains  a  uniform  content  of 
of  chromium  with  tungsten  increasing 
from  nil  up  to  12-5.  The  second  series  contains  a 
uniform    content    of    I 

chromium    increasing    from    nil    up    6"24.     The    car- 
bon  is  practically  constant  in  all  the  steel 
0-05,    whilst    the    sili<  on    i  an 

-ligation     consisted     of     taking 
1   in.   square   by   f   in.    tlii<-;;.     Thea      were   hardened 
by   heating   in   a   crucible    col  n    injector 

furnace     to     about     1,350  minutes, 

by  quenching   in  an   aii    b 

.mens    were    I  I  rid    on    a 

:•    and    examined    m  In    the 

tempering    experiment-    spei  imens 

and    then    followed    to    cool    on    an 

..iv    atmosphere.      I  determi 

nation    and    mici  tminations    were    made 


i  treatment,  and  then  the  same  3] 
were    heated    to   the    next    higher   temperature. 

The  results  are  extremely  interesting  ami  ire  sel 
out  in  a  very  lucid  manner  in  the  form  of  curves, 
whilst  the  micro-structures  are  illustrated  by  a  few 
carefully  selected  micrographs. 

\    careful   reading  of  the  paper  will  fully  repay 
anyone  interested  in  the  constitution  and  h 
of   high-speed   steel,   and   the   following   conclusions 
may   be   stated   as   showing   the   ground   covered    in 
:  be   research  : — 

(1)  The   first   effect  of  tempering  hardened   high- 

eels  is  to  make  them  softer,   but   when   they 
are    tempered    at    higher    temperatures    thi 
become  harder,   and   after  heating   at    or  ah 
C.    they   are   much    harder   than    in    the    ini 
quenched   state.     There   can   be   no   doubt  that   this 
secondary    hardening   is   the   cause   of   the    improved 
cutting   powers  of   a   tool,   which  Mr.    Taylo: 
was    brought   about   bv  a  secondary   low   hi 
about    620 

(2)  i  bromium   in   conjunction   with   carbon   is  the 
cause  of  the  meat  hardness  of  hardened   I1  . 
steels,   and    further,   it   materially   lowers   the   tem- 
perature at   which   these  steels  can  be  air-hardened. 

(3)  In  the  absence  of  chromium,  tungsten  raises 
the  temperature  at 'which  tempering  or  annealing 
begins,   and   in    the    presence    of    chromium    it    in- 

the    intensity    of   the    secondary    hardening 
and   raises  the  tempering  temperature. 

(4)  Tungsten   steel   containing    18"0 

and    0'63'  ,   of   carbon   can   be  air-hardened   only   by 
rapid      air-quenching      from      temperatures      above 

(5)  When  high-speed  steels  are  hardened  at  low 
temperatures,  say.  1,050°  ('..  the  tempering  pro- 
perties  approximate    to   those   of   a    p 

steel,     by     softening     at     a     low      teinperat- 
developing   little  or  no  secondary   hardening.      This 
is    due    to    tlie    tungsten    being    undissolved    and    re- 
maining inactive. 

maximum    resist, inn     to    tempering    and 
r    secondary    harden 
i  .1  aini'tl    h\    getting  the   ton 
tion,    and     with    modern    high-speed    steels    this    is 
not    complete    until    a    temperature    of    alio 
C.    is  reached. 

cavity  determinations  seem  to  in- 
i  direct  coin 
the  hardness  and  volume  of  these  steels,  thi  tem- 
pering,  an  increase  of  hardness  is  accompanied  by 
an  increase  in  volume." — Thomas  Swimh.x.  Trans- 
actions  Iron  and   Steel  Institute. — The   Eng 

■  let.    15,    1915,    Vol.     29.     No.     4.    p.     115. 
(J.  E.  T.) 

Admiralty    Gun    Mi  tling    with    the 

ter    emphasizes    the    fact     thai 
t  lie  use  >  i 

ible    trouble    is   met    with    by    usin 
[n  regard  I                                              ' 
tioned     in     using     mysterious     ingots     of     unknown 
i;s.'     which   at   

i  ic,  and  only  a  trace  of  anl  i 

without    meaning.        A  : 

p  es  of   commercial   copper   is 

given,  the  I    for  alloy  making  is  a 

good    typi  I  -  mtaining 

had.   iron.,    nickel,   null  .     bismuth,   and 
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a  trace  of  arsenic  and   no  tin 
notes   are   added    in   regard    I 
the   metal. 

.tit   article  in  the  manufac 
metal  is  tin.     Reliable  samples  contain 
•i    with    small    quantities    (if    antimony 
iy    small    amounts    of    iron,    bis- 
muth,   .11  -.id'  .    and    sulphur. 

also    plays   an   important    part   as   a    consti 
t    _um    metal.     Gooi  :    commercial 

i  id    iron,  i  adminm,  tin    and  antimony. 
Lead  i  i  ale,  an  intent  ional  constituent, 

to  the 
It   is  particularly  useful  in  assist 
liining. 
In    the    preparation    ol    gun    metal    it    is   always 
in    to  melt   the  copper  first,  protecting  from 
urriace  gas  as  possible  by  means  of  a  suitable 
cover   of    powdered    charcoal,    glass,    or   salt.     The 
idded   to  the  crucible  containing  the  coppei 
at   a   temperature  of   about    100     ab  ■■•■   its   m 
point.     The  tin  must  be  well  stirred  in.  and  added 
in   quantities   .small    enough    to   preserve   the    fluidity 
.[.per. 

The  tin  i-  readily  oxidised,  and  even  when  the 
alloy  is  raised  to  full  red  heat  again  the  alloy  con- 
tents havi  mixed  through  it  some  particles  of  tin 
oxide.     The    -m. ill    quantity    of    zinc    i-    addi 

I     tie-     removal    of    tie-    latter    by     reducing    the 

tin  oxide  t"  metal       I  tli   by 

volatilisation  and  oxidation  t"  the  extent  ot 
I  umm\s  >u  ishtv  .!/.  tal  (ndii 

1915,  Vi 

29,  Xo.  4,  ]      ii'.        ir 

MIXING 

MINERAL  PnODCCTTOK  "I   SOUTH  .\l   i        I 

i. .tal    value    .  t    tie    mineral    output    of    the    Union 
ii    I'M  I    -...-  £45,366,224,  as  com 
p.ued    with    £52,924,990   in    1913. 

The  following  table  bIiows  the  product! f  the 

chiel   minerals 




1913 

I!tl4 

£ 

!' 

Gold 

37,374,553 

35,664,230 

Sllvei 

116,822 

102,471 

Dim id* 

n,:ts!i,sii7 

5,487,194 

Coal 

2,240,458 

2,258,896 

Coke 

12,377 

Coppei 

507,856 

B92  • 

Tin 

136,550 

311,391 

lo  028 

i  .■-'.-,: 

970 

• 

1,194 

1,451 

i   199 

.Mill 

77,142 

67,648 

Lime 

1  IS.', SI 

1119,041 

Mint 

2,508 

All  diamond   n  I    the  out- 

turn     'I'h..    total    prod 

lip     to     tile     end     "t       1914 

in  the  Ti  insvaal         I 


9,    1915. — Journal   of    >>•■  kemical    In- 

dustry,  Sept     30.   1915,  p.   966.     (.1.    \V.) 

An;  asii  Temperature  in  Mines. — "  The  deepest 
mine   workings  ever   attempted    in   any    part   ol 
world    are    situated    in    the    hot  Brar.il. 

(in.    .,t    ilie    mines  of   the   St.    John    del    Rey    Mining 
Company,    Limited,    has   reached   the   vertical   depth 
and   since   the   vein   shows   no  sign  of 

losing  its  si/e  or  value,  the  , pany  is 

means  of  continuing  to  a  vertical  depth  of  7.n'_>f,  ft. 
The   question    seems   L.    1,.-   1    temperature   and 

pply.       In    the    following    abstract    of    a    report 
which    appeared    in    the    '  ing    Journal, 

G.  Chalmers,  superintendent  of  the  Morro  V'elho 
mine,  discusses  tin-  problem  of  ventilation  of  the 
workings  at    these   unprecedented    depths. 

Investigations    in    connection    with    ventilation   at 

Morro    Velho    mine    of    the    St     John    del 

Mining    Company,     Limited,    substantiate    previous 

reports   that    the   system   ,,f   distribution   of   the  air. 

although    meeting    the   case   satisfai  torily    and   in   n 

most    eci mi.  al    manner   in    the    past,    is    becoming 

as  greatei  depth  is  attained,  defective,  ami  n 
quires   modification.      Even    when    nn    rat 

iwncaat  air  at  the  bottom  of  the  mine  is  coin 
paratively  low  in  moisture,  by  the  time  il 
passed  over  two  horizons  it  has  become  saturated, 
partly  from  the  watering  of  the  ways  t..  lay  dust. 
the  swe.it  from  the  hodies  of  workmen,  and  from 
the  breath  of  the  animal-  ami  men.  Consequently 
the  efficn?nc\  of  the  men  on  the  -top,-  above  must 
be  considerably  impaired;  in  fact,  according  to 
authorities  on  the  subject,  8fi  wet  bulb  (which 
represents  the  conditions  of,  say,  horizon  If,,  at 
rain\  season,  is  supposed  I 
be  lie-  limit  at  which  men  can  work  with  full  efi'ni- 
eu,%.  and  as  ti,,-  mine  deepens  this  will,  of  course, 
l,e  mole  seriously  fell  Km  by  largely  incres 
the  volume  of  air  passing  through  the  deepest  e\ 
plorat ions,    ami    by     leading    the    allotted    quantity 

i    ..\er    the    Htopes    of    hori/on. 

or  at    the  outside   tw,,)   directly    to  the   upcast    and 

away  lo  the  sulfa,,-,  instead  of  passing  it  over  the 
-lopes     above     .i-     m     the    old     and     existing     system, 

the  best   possible  conditions  "ill  he  obtained. 

hue    to    the    fact    of    our    now    being    in    a    much 
in  .Is  the  mainway    into  deptl 

^   in  advance  of  the  explorations. 

Captain    Watts    has   proved    that    it    .     possible   t.. 

i     block    b)    one    virtual    winze   only,    and 

..in    calculations   show    thai    this   .me    winze   ami    a 

-'..I   pi;..  i    ii     m  diameter  will,  with 

1  i  ,•   ample    vent  l|.,t  ioa 

I,,     I  lie     -lope-     dm  ne,  OUt    of    a     blodl 

it  Iv  .     vv  in/e     for    mineral 

and      filling      I,,     .let      a-     .,      leinpoloi  v       upcast,      which 

during    tin-    worl 

.,-    1 1,,-    mineral    is    removed,     is    -nfh,  ienl 

mining   operations,   ami    by   sinking   anothi 

ne  horizon  t,,  the  other,  nevet 

50    ft.    from    the   average    hue    ,.t    the    north    .-.ill    of 
the    lode,    and    Boine   connecting    tunnelling,     ,    p--i 
inanent    return    airway    will    he    formed    .,!    .,    ...it   no 
greatei   than  that  of  the  ,,1,1  rking  out 

each    block    with   two   vertical    win/. 

vv I  1,1,,.  I;    an  way     ai.o  i    airwnv  . 

tern    ail 
vvav     in    the    form    of    a    :(    ft,     I..     I     fl  .    steel 

•     |    formerly    used,    is  more  than 

'I,,-    t Ming     bet 

t    vv  in/e   and    t' 
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of  the  next,  and  that  connecting  the  temporary 
winze  with  the  permanent.  There  is  another  ad- 
vantage in  this  system — namely,  that  when  it  is 
completely    established    we    have    a    second    perma 

mnt   way   into  depth  from  horizon   17  down. 

Independent  Air  Ways — It  was  difficult  to 
determine  the  point  at  which  the  improved  system 
Should  commence,  but  for  various  reasons  No.  23 
winze  offers  the  best  opportunity  for  an  indepi  n 
dent  upcast  air-way,  and  consequently  it  has  been 
decided  that  the  new  system  should  commence  from 
this  point. 

The  benefit  of  the  proposed  alteration  in  the 
ventilating  system  will  not  be  felt  on  the  blocks  of 
mineral  to  be  worked  out  from  horizon  17  up,  but 
from  17  down.  Those  of  us  who  have  been  respon- 
sible for  the  reopening  of  this  mine  from  surface 
to  its  present  depth  of  5,826  ft.  have  had  the 
opportunity  of  realising  the  steady  rise  in  tern 
perature  as  the  depth  has  increased  and  have  been 
frequently  reminded  of  the  difficulties  in  store  for 
the  company,  especially  at  such  times  when  an 
inadequate  volume  of  ventilating  air  had  been  pass- 
ing over  the  stopes  or  through  explorations,  caused 
by  the  partial  closing  of  air-ways,  the  failure  of 
fans,  or  by  the  explorations  progressing  more 
rapidly  into  depth  than  the  main  ventilating 
system.  However,  for  many  years  it  was  possible 
to  keep  down  to  a  reasonable  figure  the  temperature 
to  which  the  miners  were  subjected,  and  it  appear- 
ed that  by  increasing  the  volume  this  condition 
could   be  maintained. 

In  the  first  place,  natural  ventilation  was  sum 
(Sent,  later,  furnaces  had  to  be  adopted  during  the 
hot  season  to  assist  the  natural  ventilation.  As  the 
mine  became  still  deeper  a  Capel  fan  was  installed 
at  the  top  of  t he  upcast  "0"  shaft  to  ensure  a 
more  constant  volume  of  air.  Finally,  a  Sirocco 
fan  of   large  capacity   was  installed   in   place  of  the 

for i,    the  output   of   which   could  be  inn 

additional  power  when  required.  Besides  this, 
auxiliary  fans  are  used  on  all  explorations  beyond 
the  main  system. 

isting  ventilating  system,  which  i-  pel 

to  above  as  not  satisfactory  at  the  present  depth, 
was  forced  upon  us  at  a  time  when  a  more  elabor 
ate  one  of  an  entire  independent  air-waj  from 
surface  down,  which  naturally  recommended  itself, 
would  have  been  too  expensive.  The  former  re 
presented  the  cheapest  means  of  ventilation,  and 
until  quite   recently   met   the  i  ctorily,   as 

long  as  the  system  and  supply  of  air  was  not  inter 
Eered     vith    by   the   above-mentioned   causes.      How 
ever,  as  depth  has  been  attained   the   ne 
mod    ic  ition   in  the  distribution  of  the  air  becomes 

im  iers      e   if  the  mine  is  to  be   ivorl  ed   to  i i  h 

greater  depth,  of   which  there  is  even    probability, 
that  the  lode  has  so  far  shown   no  signs  of 
failure  in  size  or  value  in   thi  plorations 

made  upon   it,   and  as  als.,  there  is  appa  - 

geological  reason  against  its  tinuance   in   depth; 

and    the    pros :ts   of    this   company    bi  ing    able    to 

w,,,k  it  profitablv  to  a  great  depth  see ly  to  be 

limited  by  the  measurable  additions  in  cost  ol 
winding,  'hauling,  handling,  mineral,  and  other 
engineering  matters.  All  these  increase  a  little 
less  proportionately  to  the  depth,  with 
one    exception,    viz..  :     that    of    in  n 

depth,   which   has  presented    itself  t ir  minds  as 

by  Ear  the  most  important   obstacle     that   is  to  say, 

if  it  cannot   I vercome  bj    some  satisfactory  arti 

tieiil    means   of   cooling. 


It  was  in  consequence  decided  some  years  back 
to  institute  investigations  with  the  object  of  obtain 
ing  information  as  to  the  increasing  air  and  roch 
temperatures   and    other    factors    that    go   to   make 

against  the  miners'  efficiency,  and  add  to  cost  the 
deeper  the  mine  is  sunk.  As  regards  the  rock 
temperature,  bole  holes  were  made  at  the  different 
horizons  or  vertical  depths,  and  the  temperatures 
taken.  For  a  considerable  time,  due  to  the  holes 
being   too   shallow,   or   badly    situated,   and    to   our 

want    of   experience   in  the   mailer,   and   soi what 

unreliable  instruments,  our  readings  were  only  very 
approximate.  Gradually,  however,  the  conditions 
for  performing  this  work  were  improved  and  our 
preliminary  investigations  from  year  to  year  went 
to  show  that  in  spite  of  the  increasing  heat  found 
at  the  moment  of  opening  the  nick  the  deeper  we 
went,  n  gradually  became  cooler  after  it  had  hen 
in   contact    with  a  current  of  ventilating  air. 

From  the  temperature  readings  we  obtained  of 
the  rock  at  the  moment  of  opening  different  hen 
/ons  we  were  able  to  construct  a  roe)-  temperature 
grade  as  a  guide  to  wdiat  we  might  expect  in 
depth.     Since   then,   other   horizons    in   depth   have 

1 ii    opened;    and    our    grade    agrees    closely    with 

the  leadings  taken,  with  the  exception  of  that  at 
horizon  '20.  which  is  lower  than  it  should  be  owing 
to  the  exceptional  volume  of  ventilating  air  forced 
to  that  point  by  the  auxiliary  fans  cooling  down 
the  rock  before  its  real  temperature  could  be  taken. 

Probable  Temperature  at  7.000  ft. — As  before 
stated,  without  this  rise  in  temperature  from  the 
rock  and  other  causes,  the  probable  running  engin 
eering  expenses  in  working  the  mine  down  would 
not  mean  a  very  serious  increase,  and  this  has 
proved  itself  in  practice  as  far  as  we  have  gone 
Supposing  the  lode  continues  the  same  in 
value  to  horizon  20  (a  vertical  depth  of  7,626  ft.) 
it  could  be  worked  -profitably  to  that  point  ami 
even  tn  a  much  greater  depth,  but  from  tie  grade 
mi  i. or  temperature  chart,  the  rock  al  horizon  '-'0 
would  he  no  less  than  126'5°  Fahr.  at  the  moment 
of   opening. 

We  have,  of  late,  realised   from   practice  that   the 
best  we  can  now  expect  in  tie    absence  "I   artificial 
mid  he  a  point  when    the  efficiency  of  the 
lien   would   he  affected. 

The   temperature  of   the   roil;   thai    had   been    laid 
open  and  exposed  to  the  ventilation   for  some  lime 
voir    by    year    fell    to    some   extent,    hut    the 
we   went  the   cooling   effect   of   the   ventilal  I 
would    become    less    efficient,    as    we    were    year    by 
year   largely    increasing    thi     rod     area;   but    bi      md 

in   re  isonable  limits  wi ild   not   incn 

.lien,  of  the  air,  and  consequently,  unless  tie-  air 
i  mid  he  artificially  cooled  on  surface,  advantage 
being   taken   of   the  operation   to   deprive   it    of     ime 

a   hue,  the  possibility  of   working   tl 
to   horizon   26   would   be   small,    unless   the 
hours    were   reduced    by   the    introduction    o 
i    the   place  of  three,    which    would 
.  . i  .-■   -hie.  i    increase    in    laboui    < 
uece    one    addition    in    hous  :   accon 
-a  her  matter  represent  in  mi 

lot  oil   place  of   this  kind    -  hen    all    >  oi  I 
It    was  accordingly  decided    to   make    forth 
in   obtaining   more   reliable    information    a 
this  important  question  so  at  to  arrive  al 

econo al    and    efficient    means    of    reducing   both 

the    temperature   and    moisture    of    the   atm  i  phere 
i   the  mine. 

The   in.  temperature   due   to  the  air 

more    dense    as    it    passes    down    the    mine, 
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as   explained    by    authorities  on   the   bdI 

by  us.   showed  under  normal  conditions  an 
rature  of  approximately  1°  K. 
180  ft.,   whilst  the  increase  in  i 
ii  approximately   1      I  125  ft. 

1  !)■  nsity  of  Ail   with  Depth 
are  rnauy  other  causes  for  ii 
perature  in  the  mine,  \i/..,  those  due  to  the  friction 
lir,  heat   from  the  bodies  of  men  and   ani 
mala,   etc.,   but    the   heating   effect    from   the   rock, 
in,!  that  du>-  t<,  the  i 

into  depth,  are.  in   I 
mine,  thi    n  and  it  is  evident  thai  nnli  ss 

is  it  .liters  the  mini 
unoler    than    the    a  ttui  e,    i' 

1 1 ,i 1 1  <  1    in  J,  ici  .'i   poinl 

here    ito    t,  i 
rould    nol  en  to   n  ork.       But    il 

entering  t>i>-  si,   ■  led  to  something  very 

considerably  below  thai  of  the  normal  atmosphere, 
ind  the  simply  is  abundant  and  constant,  the 
rock     will     be     i  cooled    from    surface 

down,  and.  as  time  goes  the  cooling  by  air  will 

effective  in  the  bottom  of  the  mine  than 
il      time  i  ting  the  plant. 

During  the  cold   >•  i  periment   was  tried 

t,    when    the   teini, -rature    was   considerably 
below  the-  normal,   in  which  a  known   volume  of  ail 
OUgh    a     me. 
nel    into   the   mine,   the   rock   temperatures 
it   the  distance  of  the  tunnel 
■  1  of  ti  ial,  and  at  the  end  of  fn  i 
was   interesting   to   find   that    a    considerable   fall   in 

1  it  would 
".,  douhl  to  some  extent 

to    maintain    a    suppl 
•    >    air   be,  ami 
i  t,,  its  original  temperature. 

an    in    conjunction   with   the 
-    nol    so 

fully  understood  until  inl ation 

John   i  'adman,  and  the 
•  hi    the    subject    bad 
i  nfottunatelv,   the  di 
ii     bat   antagonistic  t 
ilution  of  thi  ii,  which  neces- 

down  the  dujt.  However,  the  proposed  distribu- 
tion uf  tb,  iir.  previously  referred  to,  will  appai 
entl      do    fai  lusl    trouble 

than    tie-    •• 

as   tie-   allotted    quantity    ,.t 

.or.    aft'  t  ,,l     t  I.,.    ,,,,1 

i  thi    upi  a  -:    ...  i    .     . 

iii   which   the  same   aii    pa  thi 

over    the    i 

I   ,         in,'    slight     add  Ii     air    at 

each   hor.  umulating   dust   .ill   the   way, 

til  it  ind  from 

goes  to  suri 

,11,1     illV 

ing  to  en«ur,  thai  as  greater  depth  ivas  attained 
t ln>  miners  would  althy  at 

•  than  In  the  uppei   set  lions 
me,  i.ited.   the   nexl    poinl 

..   where   tl peration  ,,t    cooling  and  dry. 

ing    should    take    i  ,  Soi  ic    ad  ■    •    I 

the  effect   thai    il    would  be  most  advan- 
underground,  and  ,t  is  true  I 

1 1. ,iu   this  :  but    the   ini  roaae 
■  i  ground   i  ■  ■■ 


serio!  particular   form   of   mining 

operations,  and.  further,  on  account  of  our  pun 
cipal  cooling  agent  (water)  being  found  on  surface 
in  abundance,  whilst  underground  then  is  very 
little,  and  that  at  a  high  temperature,  it  has  1  ,  ,  i, 
■  I,,,, led   that   the  cooling  plant  should   undoubtedly 

tailed   on   Burfaci — namely,   at    the  top  i  I 
"  D  "  downcast  shaft 

Mi  Eric  Davie,-,  whose  duty  it  has  !>, 
carry  out  the  investigations,  his  also  been  en 
trusted  with  tie-  designing  of  a  plant  which  vv.- 
consider  most  suitable  for  the  purpose,  and  careful 
study  has  led  t>,  the  proposing  of  this  plant,  not 
tor  exl  i  •  mi'  coolinp  or  drying  ol  tie'  an .  bu 
in   v.  I  i  ation   will   be   performed   I 

nical  point,  at  the  same  time  making 
us,-  ot  ordinary  cooling  appliances  which  in  prac 
lice    have    loi  I     theii     reliability    in 

cold    storage,    dry    blast    for   furnace   and   other   in 
stallations,     and     in    consequence    it     represents    a 
thoroughly   practical   scheme,   which   will  effectually 
remove   the   on,-   serious   obstacle   against    the 
pany  being  able  to  work  the  mine  t,,  a  meat  depth. 
It    will,    however,    be    placed    before    specialists    on 
cooling   installations  before   it   be  finallv    deten 
upon.      \     regards  tin    neeessan    power  for  di 
the   plant,   this   is    ■  ,    amounting    I 

proximately     inn    h.p.,    and    as    to    the    provis 
this  power,   with   that   of  -.'OO  h.p.    for  ventilation, 
and  other  addition  For  the  workin 

de|,tb. 

The  mine   captain   i  -■    of   the 

far,  and  the 

men    who  ha\ 
to  thi 

•Id'!,    in apable  of  working  efficiently   in 

i    ,      ,  -  ■ 
i  Iften    ,  i  niigh    'ii    the    In  • 

troin  ■  ■  ,in    ot    tin-    mine    is    mil} 

slight,  but   ;  i  England   would.  ,.f  i 

I      ,        Even    in    tie-    i 
pla,  ■ 
work    twelve    hours,    anil    bad    it     not     ' 

Ii,    lllil 

have  It    is.    however,    evident    that    in 

-ibilitv    tint    • 
is    favi  ,f    men    work  il 

hot    nun.    .   eighl    If  in  -  i- 
worker;,    at    tie-     pri  *nl      depth  "       i !      'uvi 

Jmirnnl,   Feb  .    1916,  \      .4         11      \     \\ 

Abstracts  of  Patent  Applications. 

l.l.        I- -     .1     Hibberl    'I  homat 
Dougl  is  1  lericlt  John  Mo 

i 
dm .  ■       liquids.     20  I 

This  application  relates  to  a  spraying  d 

method    of    atomising    and    spra 
liquids    consisting    in    conveying    or    cau 
conveyed   h\    gravity    or  otherwise,  the  liquid   I 
•  it, urn  led  to  the   point    of   c.  . 

two  oi    mon    streams  of  a   gas  under  pri 
a-  steam  oi   i  ompressi 

1  '         !'•:      15       '         II       I'el  i  ..  \    in- .v    and    :nu 

in   tb,   disinfection  of  mines 
underground   workings. 
This  application  refers  t,>  a  means  foi   tic  gi 
t,,n   ,f  chlorine   gas  evolved   by   heating   a   mixture 
either    through    the    usual     pro., 
other  in,  atis  ,,f  ignition. 
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Proceedings 

AT 

Annual  General  Meeting, 
June  24,  1916. 

The  Twentieth  Annual  General  Meeting 
ol  the  Societj  was  held  in  the  Smith  African 
School  of  Mines  Building,  Johannesburg, 
.hi  Saturday  ,  24th  June,  1016,  Mr.  -las.  ]•'.. 
Thomii  -  Pi-i  -  ident  I  iu  the  chair.  There 
were  alsi  i  present  :  — 

21  Members:  Messrs.  J.  Gray,  II.  \. 
White,  Prof.  J.  A.  Wilkinson,  -1.  Littlejohn, 
W.  \V.  Lawrie,  H.  Meyer,  C.  Toombs, 
!•'.  W.  Watson,  J.  Watson,  Prof.  G  IT. 
Si, ml. -v.  J.  R.  Williams  (Members  of  Coun- 
cil), H.  R.  Mam,  .1.  Chilton,  11.  W.  Gill, 
C.  E.  Hutton,  11.  11.  Morrell,  P.  T. 
Morrisbv,  S,  Nettleton,  S.  Newton,  E.  A. 
Osterloh,  J.  J.  R.  Smythe,  J.  A.  Taylor, 
A.  Thomas  ami  T.  P.  Waites. 

I  Ass<  iciatef  and  Students  :  Messrs.  I  >. 
W.  Pugh,  II.  Ward.  L.  A.  Womble  an  1 
■I.    A.   Woodburn. 

in  Visitors  and  Fred  Row  land  I  Secretary  I. 

MIXVTES. 

The  mil  the  last  I  Irdinarv  General 

Meetin        nfii  med. 

Ol'.ITl'  \i:v 
Ml:.    I  .    J.    I l.i.i'. 

The  President:       It   is  with 

1    have  to  announce  the  death  ol 
ol    i. ni    associates,    Mr.    I-'.    -I.    Pooler.      II 
was  present    at    the   lasl    meeting,  and  con- 
tributed some  remarks  t<>  discussion.      I.   in 
common    with    -■,  ime  <»i  her   im  inbers  of  the 
,  utti  nded  his  funei  al  just  a  fort  n 
I   would  ask  nil   present   to  ri 
as  it    token  ol   sympathy   with    Mr.    Pooler's 
taniih  . 

All'  pres  i  in   rose  to  their  feet 
The   President:     I     will    now    ask    your 
iary   to  read   the   Annual    Report,  and 
the  Staterm  nl  ol    Accounts, 


ANNUAL  REPOET  OF  COUNCIL. 

In  submitting  the  report  to  the  Twentieth 
Annual  Meeting  of  the  Society,  the  Council 
regrets  that  it  is  unable  to  state  that  the 
progress  of  the  Society  has  been  continued 
as  in  former  years,  the  past  year  having  been 
merely  a  period  of  "carrying  on."  When 
the  war  is  over  and  matters  become  normal 
once  more,  it  is  hoped  that  the  progress 
hitherto  shown   will   be  resumed. 

Your  Council  understands  fully  that  mam 
of  the  members  are  in  the  various  theatres 
t  war  nobly  solving  their  Country,  and  that 
those  left  on  the  Rand  (equally  serving  the 
Empire  in  producing  the  essen-tial  gold)  are 
in  many  instances  working  at  high  pressure 

Yet  now,  of  all  times,  it  is  of  the  utmost 
importance  not  only  to  the  Industry,  but  to 
the    Empire,   that    every    opportunity    and 

advantage  should  he  taken  to  improve 
methods   of   work',   and  to  devise   and   impl'0 

vise  mean-  of  ni  ilising  materials,  etc.,  which 
in  ordinary  times  would  not  he  considered. 
Vol  • : 1 1 1 \  so,  but  every  publicity  should  he 
given  to  these  methods  and  devices  for  the 
benefit  oi  others  not  onh  on  tins  reel  hut  in 

other  parts  of  the  world.  It  is  the  dill  \  of 
all    l"    consider    such    means    as    are   outlined 

above  as  their  small  contribution  to  the  vast 
organization  of  the  Allies  in  combatting 
Prussianism.  The  Council  acknowledges 
with    appn  everal    such    contribu- 

tions   which    have    been    submitted    to    the 

R   i    iei       Mm  in-    I  he    year,    hut    there    are,    no 

if  inhi ,  man  \  ot  hers  which  could  be  pub- 
lished. Nothing  is  too  trivial,  as  bj  open 
discussion  even  small  things  can  be  improved 
1 1 1  the  common  benefit  of  all.  The  pi  1 1 .  ■  ■,,  i  .1 
secrecy  i^  fatal  to  progress,  and  the  Council 
would  appeal  to  the  membership  of  the 
Societj  to  consider  seriouslj  what  each  one 
can  do  to  further  the  i  bjects  i  T  I  he  Society . 
and  by  doing  so  aid  the  cause  i  *  the  Allies. 
The  Societ'    1     more  members  (there 


242 


Tin  ./•>  Chemical,  Metallurgical  and  Mining  Society  of  South   ifrica        June  1916 


are  mai  R  full  advant- 

agi  .1  oui  Journal  « i1  houl  h  si  tin  in  its 
publication),  more  notes  and  papers,  and 
particularly  more  discussion  on  the  papei 
and  notes  which  are  submitted.  The  Council 
urges  that  a  greater  spirit  of  thoroughness 
and   i  ei  nness  shi  mid  pre\  ail  in  the  dissemi 

ni ii   of    knowledge   obi  ained    in    the   work 

Hi  the  se\  Pral  professions  represented  in  the 
membership. 

Account*.  The  accounts  submitted  this 
r\ ening  shi >w  fi ir  the  first  1  ime  for  six 
years  a  surplus  ol  revenue  over  ex- 
pendil  ure.       The  reas<  m     for  debil   ba  lances 

in      pre\  ii ius     j ears     lias     I n     explained 

in  the  reports  for  those  years,  bu1  this 
year,  us  a  further  shrinkage  in  revenue 
was  anticipated,  the  expenditure  was  care 
I'ullv  sci  ni  inised,  and  ii  will  be  seen  thai  a 
decrease  is  shown  in  practically  every  item, 
the  total  decrease,  compared  with  las!  year 
being  £239,  of  which  decrease  the  Journal 
is  responsible  for  £132.  An  increase  is 
shown  in  the  Revenue  of  nearly  £80,  due  to 
the  fad  thai  aboul  £190  was  received  from 
arrear  subscriptions.  In  view  of  the  crisis 
through  which  the  world  is  passing,  the 
accounts  submitted  ran  be  considered  as 
satisfactory,  ami  with  the  co-operation  «nd 
heartv  supporl  of  the  members  which  ii  is 
boped  will  !"•  forthcoming,  combined  with 
I  he  exercise  i  if  care  in  managemenl .  i  In' 
( Council  i insi s  thai  the  Si iciet^  \\  ill  be  able 
i  -.  I-  .ni  i 1 1 1 1 1 ■  ii  s  useful  \\ '  aik  fi  !■  the  industry 
ami  science  generally,  vvithoul  experiencing 
mair.   untoward  effects  from  the  war. 

M ,  ni  hi  whip,  I  luring      I  lie      \  pii  i       I  1 

Members  have  been  elected,  and   5    Vssoei 
airs  and    I   Siinlmt  admitted.     21    Members 
and    is    Associates   liave   resigned.     The  loss 
l,\   death   has  been  s  Members  and  2    \ 
c'iates,  as  follows: 

\li      I;     i  .       I;.  \  in   ;  m     |  I'ast-Presidenl  I, 
Mr.    M.   Torrente    Member  i  I'  Council),   I  he 

I         i  I-  ill  -  i  h  In lee])b   deplored,  Mr. 

II.    K    i  lids  (Lifi     \1 i  i,   Mr.  ('.   A.    Ii  i 

guson,  Lieut.  K  \.  Gerds,  Lieut.  \.  I"). 
Johnson,  I  'apl     I:    \\  .   Robinson,  and  Mr.  J. 

[tn     rll    i  Membi  i  -;.    1    Lieut.    W.    -I      V 

Duiinachie    and    Mr.     I'     J.     l>o  iler    i  \sso- 

rial. 

This   leaves   n    total    membership   1  n 

mence  i  he  m  n   vein  ol  TT-'i.  as  sin  >\\  n  in  tlie 

r partitive    table,    appended,    which    is    a 

decreasi  i  if  •"'■!  since  the  last  report.  Q\\  ing 
i  - .  the  extreme  difficulty  i  -l  ascertaining 
exacth    how    main    members   are   on 

ervice,    and    its    the    C \il    under    these 

imstanci        i.i       ■.       di    ir      whntevei 
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to  remove  any  members  who  are  in  arrear 
with  their  subscription  from  the  Roll,  it  has 
tin  on  the  Roll  F<  <t  another 
year,  1 1  t  in  arrear  for 

t wo  yi 

lias  been  published 
eleven   times  during  the  past   year,   bul    in 
ar  it  has  been  decided  to  pub- 
lish it  everj  month. 
The  p  Last    year   of 

papers  in  ad 

'i  was  made 
tn  t he  ]')i'\  ii .us  pi a< 

ag   is   the 
ted  during  the  yi 

:  ons     "ii 
■   Miners' 
Phth  I       Di     J.    Moil 

■  if     (  yanide    and     Value    of     I ' 
Alkali,"    bj    I  'i     J.    Moil      (I  ontribul 
1915  \    i l  a  ] 

Method    of   K  B  I  ire    from 

Mr.    M.    Weinbren        \ 
"  l  Be  for   Worn  Tube  Mill    Liner   Bars,"   by   Mr. 
.1     \!     Dixoi        Note.) 

i',.    idenl   •'    Address,"  by  Mr.  J  as.   E.  Thomas, 
de   i  onsumption  on   the   VVitwatersrand;" 
by  Mr    II.   A     W 
"  The    Prevent  :  ^     Ii  lj  sis   in   Cyat 

Mr     II     M.    I'    lii 

October,  1915      "  Note  on  Covering  of  S 1  I ps 

with   SI  inn-   Residue,  and   Building  Slime   Resi- 
due Dams,"  by  Dr.  W.  A.  Caldecott.     (Note.) 
mei    1  leep," 
B. 

ii  born      Bai  -      foi      Mortal 
i.      \Ii     i       II      \.    White   and   J.    M. 
NeiU      (Ni 

\<  i  dents   in   the    w 
i   .Mini's."   bj    \li     <  hat     E     Hutton. 
Febraai  y,    L916         !  W  elded    I  lam    Shafts," 

by   Mi     Js      i       i  i  Note 

I  in  ■    Sample   Tubi  I,"    bj    \li .    I'     W     \\  atson. 

i  by  Mi     II 

W.   Pursglove.     i  v 
"  Tin'  Cot  of  thi    U  it"  atei  srand,"   bj 

Dr.   E.   T.   Mellor. 
March,    1916       "A     Di  for    Regulating    the 

I  ndei  il"  -    of  I  on  ( tones,     bj   M  i     E. 

II  Johnsoi       (Ni 

•  on  Tube  Mill  Lit  it     A.  J. 

Hi  i  lid 
"Notes   "ii    Rare    Minerals    in    Madagascar,"    bj 

Mr    T     P     W 
"Analysis   of    Niobium-Titanium    Minerals,    with 
■  ii    \  iobium,    I  antalum   and 
Titanium,"  by  Di    J,   M 
"  Some    New    Methi  ■  Molj  1 » .  i  ■  - 

lllllll."      I'\       III         M"il 

pie    Method   "t"   Ca]  Relative 

'•r    Pi  nidity    in   M 

by     I 'i       I      Moil 

\;.mI.    1916  mi     Equi| 

\V 
W    I. ,-.■'.  rii    and  I  •  nitli. 

"  Non-inflamm  I  Mr.  B 

Murdoch      (< 'outrib 


May,  1916.—"  Miners'   Phthisis,"  bv  E.  M.   Weston 
S 
'tin-  Recover)    of  Zinc  from  Zinc-Gold  Slime," 
by     Messrs      I.'.     Fiander    and     R.     Murdoch. 

i  nf  tin     I.''  -i'ii  aton    i  ti  gana 

ntal     t"    Minei  s,     .  by     Dr. 

\  1 1.    1 550,"   b)    I  Ii      I     .ii    Kenton. 

June,    1916.     "The    Encouragement    "t     First     Aid 

Work   on   tl"     M  S  tione    baaed 

en    experience   at    the    Crown    Mini's."    I.v    Mr. 

A.   .1     ! 

—I  to  I In'  war  il 

lias;   i  lered   advisable   to  ln>ld 

the      Fourth      Exhibition     until    times    are 
normal. 

Awards  and  Grants. — A  grant  <>f  i."-J">  has 
to  the  Seymour  Memorial  Library 
fi  a-  the  purchase  i  ii   books.      In  vii  n    oi   I  he 
Mt\  of  having  the  latesl  and  U-st  litera 
ture    available   on    industries   ami   manufac- 
i'  1 1  inn    t  ime,   a  Committee 
ni-  Ci luncil  I  i'il  a  list  ,  t  sug- 

gestions for  the  purchase  of  the  besl   bi 
possible,  t  i-  tin    favourable  consideratii 
Book  Commitl 
The  S  niied  its  polie\   i 

ing  prizes  to  the  besl  students  in  Chemistrv 
mi]    Metallurgy    at   the   Evening  ClasseB,   as 
shown  l>\  the  results  "I  the  Animal  Exarui- 
ns  at  the  School  nl  Mines  and  Techno- 

\isiu. —  Iii  conjunction  with  the  S.A.  In- 
stitution of  Engineers  an  interesting  visit 
was  made  to  Vereeniging  in  November,  when 
the  rni"ii  Steel  Corporation  Works,  the 
Victoria  Falls  and  Trunsvaal  Power  ' 
Plant  Bricl    and  Tile 

w<  re   inspected.        In    I  December  an 
instructive  \isit   was  made  t<>  the  works  <>f 
the    New    Transvaal   Chemical   <'<■..   at    Del 
more.      Both    were   well   attended,   and   the 
local  manufacture  ot  products  useful  to  the 
1 1  \   was  follow  nl  with  keenest   int. 
/.'"."     oj     Honour.      \  -    \m\  iously    men- 
tioned,     it     lias     been     mosl      difficult      to 
n    a    full     list     i.i     the    members     on 
active   service,    bul    tin      following     l!"ll    "f 
Honour     is     made     up     as     completely     as 
In.    ci     peration  oi    members   is 
ted   in   tins  connection,   as 
the   Council   desires    to   make    it    complete 
Two  members  have  been  honoured  with  the 
Militan    Ci  I       i     Ralph     Stokes    and 

II.    R.   Ruggles-Brise. 
Killrd          i    ' 
Lieut.    W.     I      N 
I  -it'ii  t    \\     i ;     I  i'  udi     1  ni 
I .  i .- 1 1 1     I      \     i .... .       i  -  i  i 

1. 1. -ni      \     h     John 2ml    South    Staffordsl  iri> 

Cap!    R    W.   Robinson,  Ml.  Royal   Irish  Fusiliers 


I 


Awarded   Military   I 
Major  Ralph  Si 

ant     Inspector     of     Mines,     General 

quarters,   France. 
Lieut.     H.    R.     Rugg 

(also   served    in   G.S  \\  .A 
On    Acti  i ■■-■■■■         B  '  ent     given 

when    known). — 
\V.   Anderson. 

Lieut.    M     S.    E.    Archibald,    Royal    Eng 
Lieut.    M.    Avmard,    Roval    Garrison    Artillerv. 
Pte.    M.    F.    Balfe,    3rd'  S.A.    M 
Lieut.    11     Standish    Ball,    I  ti  Engii 

Lieut.    R.    L.    Barratt,    1st    S   \ 
Lieut.    E.   G.    Bas]  ett,  Oxford    .1  .1    1;  ,         1 

Infantry. 
J.    P.    Beardwood,    Mechanical    Transport,    East 

Africa 
1).    B.    Bell,    Rhodesian    Regiment. 
E.  Blewett    (<  h  erseas). 
E.   .1.    Bolitho. 
J.    P.    Caddy,    Australian    Forces. 

A.   F.    1  tick  ; 
Lieut.    I'     A.    1  ockburn,   Royal    Engini 

B.  I.    Collings   (Overseas). 

E.  P.    Cowles    (Overseas). 

C.  T.  Creed 

Sergt. -Major   X.    W.    Dakin.    10th    >    i.    Infantry. 
Lieut.    J.   G.    Dealy,    12th    S.A.    Infantry. 

VV.    Donkin,    2nd    Rl 
Capt.    J.    J.     Drought,     East     African     Mounted 

Rifles    (Intelligence    Officei   .      1  Mentioned    in 

Dispatch*  1). 
0.    1>.    Filley. 

15.    L.    Gardiner,    East  Africa. 
Lieut.  T.   VV.  Gilbert,  Ri  Artillery. 

.1.    M.    Gourley    (Overseas). 
\V.    H.    Graham,    Rhodes  ai     P   il Ird    Batl  . 

Kings    Royal    B 
Tpr.    J.    E.    Halford,    King    E  [ward's    Horse. 
J.    V.    Harris. 

Q.M.S.  VV.  B.  Heatlev,  7th  S.A.  Infantry. 
Pte.  B.  A  Johnson,  5th  Batt.,  The  Buffs. 
C    H.   M.    1- 

Lieut.    F.    H.    Lathbury,    Roval    I 
Tpr.   J.    L    Lloyd,    East   Afrii  ed   Rifles, 

l'te  A     \  port. 

...    Train    1  onducting    1  Iffici  r, 

France. 
H.    McAlp  111  .    E  1  -1      \  frica. 
1  [nnner    A      R      \1 iii         Vlachim     I  (un    Hi  1 

gade,    East 
.!.    -     Moir,    Easl     ■. 
\V.    Stanley    Nev      1th  S.A     Infantry 
J.   W.    Newbery,   2nd   Kin^   Edward's    Eorse. 

VV.    Xicklin,    Royal 
Major  R.    1  .    Nicolaus    [Ovi 
1 'apt.  P.   N.   Nissen. 
Lieut.  E.    Pam,   Royal    ! 
Lieut.   G.    s.    Paterson,    Royal   Garrison    \ 
P     F.    Patterson,    ?tli    ¥ork  and    1 
I 

F.  D.   Phillip 

W.    H.    Pickburn,    S.  \      Hea   5    Artillery. 
C.   K.   Pitt,  Royal  Engir, 

Batt.     Australian 

Lieut.    T.    Pryor,    Qu  1  ppers   and 

Miners,   Madras. 

•     P.    Rabone,    2nd    ! 

.   ilds,    S   \      Squadi  01  .    Royal 
Flying   1  'orps,    E  isl     \  I 
Lieut.    A     Mali  ulm    Sim     R  I     - 


: 
l.i. 'iii     1 ;      -  mpsoi       Jr.,     18th     I  lui  ham     Light 

Infantry. 
Lieut.    L.   Solomon,  177th  < 
Tpr.   A.  G.   B.   Spem  e,  9th  S.J 
( 'orpl.   \.   II.  Stidolph,  2nd   Rhodi 

\       !        3 Artists 

0  I   1 
H.   Thomas.   9th   S.A.    Infantry. 
W.    E.     I  hot  pe,    S.A.M.C,  0 

r,    2nd    Mou 
Africa. 
I      J.    Trump,    1st    Monmouth    Regiment. 
Capt.    R     V     I. 
M     \\  einbrei      S.A.   Moti 

Africa. 
A.    \\ 

'  '.  1  r ■ ' .    ' :     W      W  illiams,    Roj  1      Engii 
On   Munition    Work   in    Euroi 
1!     A      \ 
VV.   Cullen. 
VV.  E.  John 
A.    Milliken. 
K.    13.    Quinan. 
Uex.    R    ha 

as  is  at   present   known. 
>en  ice,  <  t  pracl  icalh     10      oi 
mbership,  a  ven   gratifying  figure. 
S.  I     R    '    '  -  \-   mentioned 

in    the    lasl     Report,     failing  1 

menl     calling     upoi 

assistanci    ii  p  .    e    war, 

the  Council  lent  thi 

tary  ami   the  use  of  il  -  i  Hices  to  th     S.A 
Red  Ci  Society.        In   October   lasl    tin- 

Red   Ci  -  amalgamated    with   the 

(  entral   Good  Hopi  Ci  immittee 

war  work,   until   the   termina- 
1 1  in    oi    In  si  ilit  tes,    under   the    title  oj    R 

Vfrica,  and  as  such  was 
nized  \v 

between  the  public  and  the  Governmenl  for 
all    Red  1  1  With  the   Easl    and 

mi   campaign    under   t  '< 

commen  iv\  demands  were  made 

Ei lit s   and    extra   1  quipmenl ,    which 
1  iccupied 

id  after  office  bours,  and 
•  ■  ii\  ing  ti  1  learn   1  bal   every  d 

d   1  ross  i'>    the   military 
]-.•  spil  nls.   whether  withii  n   or  in 

iarts  of  t  he  *  '  >nl  inenl . 
in    full.        Mai  have 

;  huso  to  wl 

lui\  e  bei  1 1"    leasl  being  1  me  fn  im 

■   member  ol  :  Dr.— nov 

•    il.    Di  maid     Macaulav .     n  hi  >    is    in 

:  i    spital  Ship  "  El 

The  S.A.  Red  Cross  Socieh  also  arranged 

the  Competil  \.mbu- 

liields,  \\  liii-h  wei 
teams  fi 
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dr.     William     Cullen,     who 
with  an     imp 

undi 

quii  '  \\   by   this  S 

the  S.A.  A 

■  •  chemists 

i.   but    sulisi  I   thai 

-utli 
Greal    Britain. 

In      \  I  :il      was 

appri  lai  '  Kail- 

tttives 
of  otln  r  I"  '1  •  -.  I  1  att<  ad  h  mei  ting,  con- 
vened 

consider    51  Iritish 

Minister  it  Munitions  regarding  the  question 
ufacl  in.-  in  this  country  of  muni-' 
.    wit  h    a    \ 

11    manufaeti 
centres  in  '  treat  Britain. 

['resident     «;i<    appointed    on    the 

il    Executive   Committee    which    was 

I.  w  it  h  Mr.  Me  Arthur  Johnston  as  Ins 

alternate  i  n   the   '  l<  neral   ( '.  immittee.       A 

:  1     mil     tei     was    alsi  1 

d,  on  h  hicli  Messrs.  Meyer  and 

\\  atson   1  •  present    1 1 

The  work  -  1  the  Central  I'.v 
mi t tee  bas  taken  up  n 

■ .  and  a  re] 

mi  nt     an  1 
printed  in  the  Pi  ess.     With  a  \  iew  to  as 

1  >l  appi  inted  an 
Industries  I  >e\  el  nsist  - 

iiil,'  "i  Mi    Jos.  ]       I  1  man),  I  >r. 

\\       \.    Cnldeci  tt,     Prol     G      II      Stai 
Messrs.    K.   L.  Graham,   R.   IT.  Johnson,  A. 
Mc  \  J.    A.    .1   nes,    I'. 

well,     II.     Mever,    S.     II.     Pearce,    J. 

Watson,  II     \    White  and  J.    \.  Wo  .11. urn. 

mutters  have  been  discussed,  chiefly 

the   local   ninnul  und    dies, 

litharge,  lubrica  I  uncil 

1   leasl  1  11.    1 

I  ioal  and     il      is 

•  It  liat  short  l\  a  planl  will  be  in  0| 

The  (  1  mncil       indebted  I      l)i     (  iilden itt 
1 ' 

:  her    with     Prol       I  luchanan     tmd     Mr. 
Bernard  Price, 

'  i       \    1 ' 

Hi   111  IV ,    I 


I 
ij:  in. ml-  1  ioti- 

■    ••  ( I.  iverumeui    ( "•  >i 1 1  - 
mittee  un   Munitions  and  Industi 

any    in. -u 

lead   to  the  iui;  i  1 
main 

I  mperial  in  1 
A  movement,  initiated  by   the  S.A.   ! 

: 
furt I .  idi  with  special  1 

•  .  its  applic  ustry 
In  S  iuth  Africa. 

nt  itl.-  and  Technical 
■  as    held   "ii    the   8th    it 
your  C.  uncil  was  w .-1! 
\  arii  in-   resi  lul  ii  n<.   which   I 

issed   1      in 
the  mi  ivement,  and  it 

g.    .1    will    result.      I".     W.     A      1 

Prof.  G     II     Stanley  and  Prol  J.    \.  Wilkin- 

lave  been  .., 

sent   this  S  «iety   >.n  the  Central  1 

During   the   year  •       ncil    met    the 

!■ 
cerning  a  [  it  building,  bul  - 

finite  results  can  be  reported.     Similar 
ii    was   taken    with    regard    I 

.   w  liirli  it    is   pi 
n  Ii.  1 1  t  he  w  ;ir  is 
int. 'lists    will,    however,    be    curefully    - 
;  .1  in  any    negi  it  iat  i.ms  which  ma; 
mi  hauks  are  dui 

•  y    and    Wilkins'  m,    w  ho    1 
.     uncil  in  both  t  hese  mat 

ies1       •     \!i 
Bmile    Nathan,    M.L.A.,    I 
then  before  Parliament   was 

'■•  mad.-   by 
•  liis  ( 'i.uni'il.    in   conjui 

- 
..ii"l   S.  \.    I 
Engiii  i  '\ <  1  inii.iit       ml     Mi 

11.  which  i1 
to  th.  Is,  the  Mil 

..I  .1 1 ■ — t  ir.'  lia\  in;.'  promised  I 

trulu- 
made  under  the  Act . 
/(;'.  111  xtional  Eng 
\  w  as  repi 

1  • . 


Allium! 


G.  M.  Taylor  and  \V.    N  sponding 

l  'i  luneil),   and  an  appreciative 

■ 

( University    i 
junction  with  pract  icall;  r  public 

body,  made  i 

meat  regarding  the  Universitj  Bills,  which 
w<  re  reci  nt  ly  dealt 

represented   bj    1  v  t.    Wilkii 
the  Commit  tee  which  ] 
tlie  purpi  ise  oi 
Rand. 

In   addition,   the  Council   approached  the 
Government    and    members    oi     Parliament 
for  the  Band 
urging  that  steps  sli   uld  In'  taken  b 

defin  in    the    Bills    for 

scientific  r<  search.     Although  nothin 
In-  di  n. •  in  tin 

iter   will    not   1  [by   the 

i"  dies  which  are  bei 
i  al  Universil 
General. — During    the    year    in    Ordinary 
and   1   Special  meel  Council  were 

held,  as  well  as  the  usual  nun 
ings    of    the    Editorial,     Finance,    and    the 
special    Committees    aire:  rred     to. 

The   attendances   at    the    Council   meetings, 
which   averaged   12   per  meeting,    havi 
as  follows  : — 

J.  E.  Thomas  ...   11    C.   Toombs  0 

E.  A.  Barry(1)  ...  1  M.  Torrente(')  ...  3 
Jl.  A.  White  ...  8  F.  Wartenweiler(8)  1 
J.    A.    Wilkinson     8    F.  W.  Watson  ...     8 

J.   Littlejohn      ...     3    J.   Watson   8 

J.  S.  Cellier 8    E.   M.   Weston(5)     2 

E.  H.  Croghan  ...     •">    A.   Whitby   6 

K.  L.  Graham  ...     ".   J.  R.  Wiliiams  ...     1 

J.  Gray  (2)   8    W      A.    Caldi 

W.   W.  Lawriel   I     3   A.  McA.  Johnston  2 

H.    St.    Martini  ')     0  .).   Moir  1 

H.   Mever     0   W.     R.     Dowling     6 

E.   Pam(s)   1    G.  H.  Stanley  ...     0 

G.    Hk.    Smithn     6 

(')  Resigned    September,   1915. 

(")  Elected    Vice-President    in   Octobej . 

(s)  Elerted    February,    1916. 

(*)  Re         • '  ember,    1915. 

(°)  Resigned    February,    1916. 

(•)  Elected    September,    1915. 

(;)  Died    17th    November,    1915. 

(•)  Elected   February,   1916. 

(•)  Ele  ted    November,    1915. 

Your  thanks  arc  due  to  the  Corresponding 
:il  and  to  the 

nittees  i  I  the  Council  for 
much  valued  work  in  the  interests  of  the 
Si  cii  i 

The  S        '  v  is  again  indebted  to  the  local 


and  also 
to  Messrs.  Ail  i  Son.  A  uditors, 

for  the   painstaking  care    with    which    the 
f  our  book-  i  out. 

The  President:     In    m 

! ,  i  e  pi 

few    IV  n 
to  the  ] 

I   am  glad 

all     e\ 

1  think-  the  Society  ma ; 
on   the    manner   in    which  e  ithering 

the    storms    caused    bj 

["hi      lecrea       in     the    numbei     i 
members    is    regri  t  table,    but    must 
like  -1  hese. 
\-  ' liis  is  the  close  of  my  tern 
-  dent   I   wish    to 

il pportunii  ing  the   Vice-Presi- 

is    ,ii    Council    and    the 
'■■  ir.    Rowland,    Eoi 
support   thej   have  accorded  n 
ing  the  affairs  of  the  Societ  j .      I  al- 
to   than  e   ]  Pri 

have  shown  their  continued   interest  in  the 
Society  bj   a  I  I  louncil    Meet  ings, 

acting    i  mmittees,    and    | 

helping    n  ith  and   advice       Plie 

Comm 

ing   of  special  mention.       Il    i 
natural    that    the   activities  of   the 

I     it   such  a   t  ime,  and   the 
making    ends    meet     c  , j, 
diminished     revenue     ha  i     small 

ment.       I    would    appeal    to    those 
is  are  still  outstanding  to 
pecial 
liabil  Mihiui ai  il\     undi 

and   I  am  sure  the   memb  irs  of  I  hi 
pudiat  g  the 
ict    mm  '    befit  cnii  s,    bid 

surely    not    iis. 

The    question    of    applying     the 
it    war  at    present 
which   are   being   writl 
od  ■  :       and    fellow 

cii i/eiis   of   the    Empire,    is       cup    i 
□   of   i  hi  night  ful   men 
I  Domini  >ns.    h  is  nov 

:   :         our  met  nods  i 

organized  research  work 

ce.   The 

remedii  ■         b       ppl   "I     i  I 

[y    all    the    scienl  ific    and    technical 
3  of  the   Empire.     As 
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I 
subject  that  nil. 

I 

I 

I    trust    it 

young 

.  ployed  ii:  i 

- 

I    understand    thai  lenl    for    tlii- 

blished,   1>\    the  send- 

agriculture  al 

Tlie    present    wai  I         \r\ 

,  it  ted 
emist,   tin'   metallurgist   and    the 
mill'  r  parts  equally  in 

nd  we  must  untry 

shall  not  lie  left   h  t  say, 

leless,    foi  lining  the    i 

i at i"ii-    in    tli,    art s   and    scienc<  s    that 

'.  ell   :i~   H  .ir.       Ill 

ientifie  and  technical 
ically 
applii  1.         i 

plied  an  aln 

\  ery 
little 

he    i 

law.         !  rt  of 

should  be  brought  to  b 

i i  i  rj  . 

Muni 
I 
mi    I 

I 

' 
our  i 
do   ■ 


..in     batt  '•  • 

ssibla. 

A    litl  ii  tliis 

Annual  Report .  but  1  four  that 

i 

I 

i|    with    similar 

other  i  I    . 

Country,  as  they  will  hi  1 

stultifying 

■ 
I 

I 

3 

I    d<  think    I    I...  i  uch    to 

held    lati 

h  ill  i|(.  all  he 
can  to  fi  'i  .hi  in  lb: 

■ 

Prof.    J.    A.    Wilkinson 
i 

t lie    Annual    IJeport,   which   1ms 

i  i 

( 'i  unmittee  "I  the  8 

• 

i.-i.  irilj . 

in   full,   both   in  ! 

cha  ii 

sure   it    will   si 
u  lion 

i    that  ■  1 1 1  >  \ 
The  President: 

U  i  1 1      V 
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-'  1M  I  INEERS'  REPORT  AND  DE(  l.\ 
R  \  [TON  OF  ELECTION  OE  OFFICERS 
AND  t  OUNCIL 
The  Secretary:  The  fol]  .  ,  is  the 
Scrutineers'  Report  on  the  Ballot  for  the 
Election  o)  (  ifrici  i  - 

Johannesburg, 

24th    June,    1916. 
Tlif    Pres 

Annual  i  teneral   M  eeting 
Dear    Sir. 

We     have     to     report     tl' 
examined    S3    ballot    papei  - 
tary. 
<  >nr   scrutiny   enables    us   to   declare  the   result   of 
the  ballot 

Ulent. 

Prof.  J.  A.   Wilkinson   (uno] sed). 

\-,c,    /',      ill, 
Mr.    H.    A.   Whin-. 
\li.    J.    Gn.\ 
Mr.    G.    Hildick    Smith. 
Hon.    Treasurer. 

Mr.  J.   Littlejohn  (unopj 

Mi  mb(  i ■■•■   "'   '  ouncil. 


i    Members 


have    tlii 

h  mdi  '1    to    u-    I 


da  j 
th'e 


Mi- 

A. 

Mr 

K 

All 

F 

Mr 

J. 

M- 

W 

Mr 

E 

Mi 

1 

Toombs. 

Mi- 

.1. 

( 'hilton. 

Mr 

H. 

R      i.dam. 

Mr 

H. 

Meyer 

Mr 

F. 

\\  artei 

Mr 

V. 

Ha  donald 

Whitby. 
I.,   i  rraham. 
W.    Watson. 
Watson. 
.   \V.    Lawrie. 
M.   Weston. 

i  ours  faithfully, 
Sgd.     S.    Newton  ;  A.   Thomas  ;  P.   T. 

MOEEISBS  ;    E.     A.     OSTEELOH. 

The  President:     On  your  behalf,  as  well 
as  m\  own,  1  wish  to  eongratul 
President,    Prof.    Wilkinson,   the   Vice-Presi- 

nd  the  Mei ts    ii  i  i  mncil,  on  their 

election  to  office,  and  also  to  wish   them  a 
very   usi  ImI   ."nl    prosper*  ntf    ' 

Prof.    J.    A.    Wilkinson   (Vice-President): 
I  have  accepted  the  office,  the  higln 
it  is  in  your  power  to  bestow,   to  which  you 

Jin- lected   mi    this       filing,  and  it   is  now 

mj    duty   i pri 

lb.-   hi  >n<  iur  d<  me   me.      I  i    is,    In  >w 


only  my  duty,  but  at  the  same  I  ime  a  plea- 
sure siiicr,  during  the  period   in   which  you 

nistra 

tors  i  -ii    \ '  'in-  ( !i  nmcil   in\    i  xpei  iences   ha  \  e 
ieen  oi  ad,  and  I  1 

ward   with    r<  ho] 

'  us.  \Ui ,  o  it b  a  great  ami >unt  oi 
satisfaction  in  thai  you  have  accorded  me 
such  suppi  'i  i  .is  1  in;,  seli  u  i  'iiM  ha  \  e  desired 
ing  the  Council  wh  ich  has  ju  si  been 
ed.  The  work-  of  this  3 
w  rit  large  in  the  anna  Is  oi  the  mining  in- 
dustry "I  this  town  and  of  S 
and  it  will  be  my  earnest  endeavour  during 

icoming    yi  n    oi    office    to 
its      ui  ilitj .      widen      its      influence,      and 
strengthen     the     bonds,     which     bind     its 
ether. 

I  rEXl  R  M.    I  lUSINESS. 
VOTE     OF    Til  INKS     TO     Si  l:i    I  [XI  I  lis. 

Mr.     H.     A.     White     (Vice-President): 
I   thinlc   it    is  ni\    duty,   ms  well   as   ; 
pleasure,   to  propi  ise  s    \  erj    heai"t] 
.  hanks    to    the    scrul  ineers    who   ha i 
ducted    their    arduous    i 
.    us   they    have   d 
and    to    thank    them    vei 
he]    have  di  me. 
Mr.    Si   Newton    (Member):     On     behalf 
oi    the   scrutineers,    I    beg   to  I  hank    \  i  >u   fi  >r 
your  kind   remarks. 

Election    of    Auditors. 

Mr.  John  Watson  (Member  of  Council): 

much   pleasure   in   mm  ing   a    hearty 

vote  ol  thanks  to  the  Audit*  irs  Eoi  I  heir  work 

the   past    j  ear,  and   to  pn  ipose  their 

re-elecl  ion  fi  >r  1  he  coming  \  ear. 

Mr.     J.     R.    Williams      /'        President): 
I    have    much     pleasure     in    seconding    the 

ii  -  .11   u  as  agreed   to  wit  h  accls  - 

matioii. 


unpaid  duties 
ii  past  years, 
•artih     I 


THE     EXCOVRAGEMENl     OI     FIRST     \II>    WORK    ON    THE    MINES:    SOM1 
SUGGESTIONS    BASED   ON    EXPERIENCE  AT  THE  CROWN  MINES. 


By  A.  J.   Brett. 


The  obieel  nl  tli  pap.  i  i  I  give  as 
shortly  as  possible  some  suggestions  with 
a  view  to  arousing  inc-i  eased  interesl  in 
firsl    aid    woi      01  mines        I    do   this 

with   a   g  ol    reluctance,    and   only 

in     the     hope     thai  in  i  ise     dis- 

cussion,   and    thereby     bring 
new     and      useful      ideas,     and      n 
any    impression    that,    what    has    been  .lour 


at  i  he  <  In  iwn  Mines,  i  nece  arily  the 
liest  thai  can  be  di  me  in  ibis  w.-u .  \ 
further    reason    is    i  hal    i  he    request 

I      i ,  .     i  consider- 

abl I   work,    I    nat  tiralh 

full  \   ilh'  pat  i    n   has  ul,'i\  ed  in  the 
furtherance  of  this  work,  both  b\   present  ing 

hield     i    i   - petition  b;    ambulanci    :  ■   tm 

n   t  In    mines,   and   also  n ispecialh    in 
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Red 

I 

i  Mines,  mi 

■ 

which   I 

which,    I    tli 

ithout 
preliminat  •■  '  urther 

was,  1  ured, 

mil  thing  was  to  get  him  into  the 

■ 

d  knowledge,  the  un- 
as  hurried  I 

I  with 

;,-|i   ii   was 

II      lli,-     in;. i'  ill 

;i\  >,i.|    SUCh 

ensu 

with  a  knowledge  "t  -  thin  ■■> 

- 
<  >rheer,  w  I 

1  I   be   made 

|)Ul    I 

tin'  i 

i  i  thai   he  must 

have   i  he   din  cl    and 
the    i 

\  nlllll 

meni 
eall<  'i 

hi    should  ed. 

The  -    in    this 

Hi  >\\  - 

-    ilir   mine,    and    thai    undi 


then 

ith- 
ill     till"     '■■<-•      of     all 

i  he\    slii  ulil   he   nun   i  irdinarily 
•uld 

em- 
date  in 
first    . 

lined    in    ;  ular 

he  particuhi 

Chief   Amhiilanee   ( >rhi 

the   M         I                                 ■  \m- 

bulanci                       It   was    I.  that 

. 

sible  fi  i    keeping  the  tit  st   tiid  equipment 

aft  top  and  i  ighly 

-   pers i"  p.  ' 

should  In"   left    v. 

.    their   position   was   dangei 

such  i  ime  as  the   Ambulance  ( Hi 

-••nt    for.      I 

lent  w  i 1 1 1 

lance  I 

\i    the    meeting    tli  "'as 

i  he  din  n  irs  w  ere  «  In 

ling  everything   that    could   I 
mi    d 

i]ui»- 

and    ambulance    teams,    and    further,    had 
"i  per  annum,   i 

the    mine 

•  the 
mine,    and                                                   i    the 

unlit  ii  ned   prizes.      I    mill    st  ate   that    ii 
since     been     undi 
■ 

nd 
tean 
the   i 

•  tills 

larger  iniinl 
underground  d  out 

:  ,  t i i • . >  I  ■  —  is  much 
er  beli  iw  I  ban  on  the  sut 

•  rrici- 
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idea  was,  of  ci  urse,  thai  there  should 

derable  ,  ween 

und   men,    which    this 

late  '  .     This,    I 

ment  ii  med   i     tin    more  im- 

d 

■ 

entering  i  r  the  c  impel 
■  ere  called  for. 

he    meel  ing    - 1 irae    most 
ic  and  capable  tirst  aid  men 

eli     through    their    in- 
fluence, as  well  as  thai   oi  the  Medical  and 
Ambulahci      <  ifncei  -      the    mi  ivement     was 
:tor\    star! .        A 

petil  ii  ms,    and    t-i 
itte  3  gi  uerally. 

is  still  h      <•'  rat  r  a,  and  has,   1   think,   been 
act  i  '•'■•        1 1  "\  as  i    und  later, 
Ih  iwever,  i  Iia1   in  cei  I  ain  pai  ts  oi   the 

d  and 
ances 
lie   « i  irking   plai  es,   and   tha 
a  rule  there  were  only  a  few  \vi  - 

ed    ai     each    ol    thes      wi  rking    pla 
Under   thesi        nd       lis,    where    i  ]  eral  i  ns 
are  scatter*  d  ovi  und 

with  ambul 
certificates,    v.  ho   to  ik   an    acl  i\  e    interst    in 
the 
shift.      Fi  r   this         i  ment    it    bi 

denl  e  allotted  to 

,     .    :  .  . 

di  ine  efh'   it-ntly,   bul    enci  mraged  othei    men 

in  the  o  1  ake  up  tirst  aid 

nil    am 
the  men 

;  .  U   a  result  i 

me    that    i  thai 

es  to  II   spita  esull   of  an  aeci- 

denl    i  ed  1  horoughly 

nl  befi  ire  arrival.      I  am  con- 
mam  accidents  would  under 
circumstances  liave  mean)  much  m 
iltai 
sequen  iployees,  and  also  that  many 

si  bul  for 
the  tn  i        ijured   employees  receh 

the   parliesi    possible    i 


It    is,    further,    a 
very   gn  a1    c  imfot  I 

bas  the 
misfortut  i      m     involved   in   . 

•  ill    gel    pri  iper    t  reatmenl    v 
In  irl    time  oi  enci 

recent  ly  it   has    been    fell    on      be 
Crown    Mines   thai    tin     first  i 
being  vei  5  largelj  confined  to  th 
law  compelled  1 

in   others   who    realised    tin 
oi    accidents    and,    therefore,    th     necessity 
nl   being  prepared  to  deal  with  them.     The 
management  111  iw  9  d  teaehit 

I  as   a   furl  ber  usi    besides    tin    actual  know- 
ledge   it    gives   of   li"\\    1  i   relieve    pain   ami 
I    believe  thai    this   side  of  the 
a  is  1  if  the  utmi  -t    imp<  >r1  anci        \ 
si  ai  1  d  ab  '■  •■.  11   is  largeh   1  hose,  \\  b 
t  ho  dang  dents,   who  take   up   firsl 

□d  it  is  now  t  hi  iugh1  the  ci 
will   be  the  ea  ->■.   and   1  bal    1  hi  se  who  have 
ighl  1 1 1  deal  with  injuries  can  ed  b} 
i    its  will  be  more   apl    to   realise   thai 
such  accidents  maj    conceivably    happen  to 
or    those    directly     undei     theit 
supervision.      Particularly  is  this  the  1 
gassing  accidents,  fi  v  ii  si   :ms  onl; 
able  ti    suppi  se  I  bal .   af1  er  a  ci  iurse   in  the 
ig  in  which  it  is  \  en  fully 
in    t  bal    ii    usually    ■  ci  urs    11   dead 
ie   t'n  si    t  hing  to  be  done  is  to  I  urn 
1  in  such  places,  and  am  man  going 
tu  work  in  such   a  place  will  at  once  think 
of  the  possibility  of  gassing,  and  be  on  the 
look  oul  for  it,  and  will  therefore  always  see 
I  hai    his  air  pipe,  ai    am    rate,   is  in   1  rder. 
Smiilai  K    the   km  >vi  '.edge  oi    the    seri 
|in  ies  caused  bj   othei   accidents  is  likely  to 
make  I  hi  ise  \\  In  1  pre\  ii  iusl\    did   not  j 

a  in'  tit's  fchoughl     ■    reflect  ii  n  and,  as  a> 

resull .    were    inclim  d    to   be   careless,    more 
careful       1 1  there  is  auyl  hing  in  this  a  pe 
oi   the  question,   then   it    i-  most    important 

from  tin'  p 1   oi    view  of  the  prevention  of 

man    undei  gr td 

possible,  ha1      the  edueal  ii  n  appi  1 

; ■   t"  the  result  -   1  1    accidi  nts,    that    is 

1  irst  aid  insl  ruct  ion. 

The  in'  1  -    unthinking    1  man  is,  I  hen  t  he 

at t tart    him    ti  1   a 

Willi  this  '  ibject   in  \  iew  it 

decided  on  the  Cri  >w  n   VI s  thai . 

ik    fin  ure,    art;    undi  1  gri  iiind   employee   win  1 
i  he  full  course  of  lectin  1 

aid  certificate  will   hi     in  led  1 

the  classes,  namely,   10s.,  and  thai   further, 
an  v   undei  gi  Hind    empl   vee    w  1"     obi  ains   a 
ificate   will  1 
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£2   10s.     Ii   is  also  proposed  that  a  further 

'■ 
ground  man  obtaining  t  he  adi  anci  d  certifi 

ipplj 
w  bo  bave  to  obtain  a  cerl  il 
under 

rt  will  be  si 

what  we  ai  '1".  i-  to  attract  men 

to  the  classes  so  as  to  enable  them  to  bave 

ducation,    and    in    that 

way  possiblj   effi  acci- 

i ;.  in-  to  increase 

he  tin  ii  in  the  mine  w  itb  first 

I    b\    the   mi  i  proved,  ] 

venture  I"  tliink.  b\  I 
letti  i  '  I  i 

Mini  s,  Ltd.,  dated  15th  Max.  1916,  and 
signed  l>\  35  ol  the  employees  who  atti  aded 
the  last  clas 

"  We,  the  undersign  id  members  of  the 
lull',  i  I  Lid  Class  desire 

rdialh    tender  you  our  very   hearty 
thanks  for  t  he  manner  in  \\  hich  ; 
displa  on  our 

behalf. 

ing,  as  you  ha\  e  6  mburse 

the  ln<.  entrance  fee  to  each  member  who 
attended  all  lectures,  as  also  a  bonus  of 
£2  10s.  to  i  e  undergri  und  men 

who  passed  the  medical  examinati ind 

obtained  a  certificate,    we    believe    to   be 
le  in  ii>  u a;  I    appre- 

ciated the  mon        We  havi 
lieve   your   lively    co-operati 
w  ii  Ii  i  he  subs!  anl  n    a  li  mg 

nil  s. " 
We  are,  Sirs. 

■^  l  nil's   <_'t  at.  lull;  . 

mailer  points  u  hich 
tend    to   ei  o\  emenl .    ami  ing 

which  ma\  be  noticed  the  following:  The 
man  a    point    of    attending    the 

es    m    order    to    obtain    a    certificate, 
alt  hough  on  to  In  ild 

Also  i  he  mine  i 

■ 
in   pern 

inter\  als  to  havi  i  ime 

in    their   own    time.     The    daily 
paid  men  nri    gi  anted  i  heir  ■  day  . 

if  i  be  sei  i  I  any 

fund ;  'ii  in  t.  >w  ii  ..i  elseu  ben        l 
in. nil  is  given  i. ■  all  i 

who  show  an\  interest  in  first  aid  work,  at 
all  in  |  with  t hem. 

1 1  lias  been  suggested  i  hat .  as  n  nil 

I  la\  man,  such  a-  a  malinger,  an 


underground  manager  or  other  ■  facial  should 
perate   n  it!'  I  In    docti  r 

Such 
p,  I  am  assured,  would  I 

dical  men  acting  in  that  capacity. 
It  lias  aU,,  been  suggested  b\    Dr.   Irvine 
il   would  be  verj  advisable  that  all  first 
fin 
boxes,   etc.,   should   be   standardized  on   all 
the   mini's.     The   idea   which   seems   to  me 
■    quite  on   the  riL'lit   lines,    is  that  any 
man  I  i  in  the  use  oi  ei  i  tain  equip- 

ment <  m  am   one  mine  n  ould  bi    immediate- 
h    efficient   ■  m  an\   i  >i  her  mine  to.  w  bii  I 
i  I'aiistiTivil  his  s,  i  his  equip- 

ment  was  standardized 
tical. 

In  conclusion,    I    ma\    saj    that    in    my 
i. |.ini.,n    as  the  result   of  experience  on  the 
Crown   Mines,   there  are  four  essential 
I  first  aid  h 
!''h'sti\ .     The  s\m|.aili 
v.  hi  i  must   be  w  illing  I 
penditure. 

■  :l\       Tin    direci i. m    and   aid    of    a 
l  officer  enthusiastic  in  ih<'  cause. 
Thirdly.     The   active   co-operation   of  the 
management,     which     will     naturally      be 
'  all  loyal  i  B 
!•'.  ii i rt  hi j .     The  sei  \  ices  ol   an  i  ifficial  as 
Chief      Ambulance     Officer,     who     ha 
thorough  knowledge  oi  the  practical  sid 
the   work,   and   is  willing  in  devol 
part    ol    his   time  outside   Ins   real   working 
he  assistance  ol  the  doctor,  who 
deln .'is  i  be  first   aid  lect in ■  ig  the 

classes    through    additional    practical    v. 
and.  also  to  the  instruction  and  h.-l|>  of  the 
is  teams  that  get  start ed  < >i 
h  i-  unf  iti  unate  I  hat   I  am  unable  to  give 
an\   figures  i  hat  wi  nld  I  iw  the  im- 

in.  nt    t  hat    has    followed    t  hese    steps 
\  ci  impai  is.  ii  ,  if  ;  he  numbei    i  t  daj  s  spent 
pital  by  accident  cases  is  not  possible 

owing    to   a   dit'i'.'i'.i in    procedure   in   the 

pital  pracl  ice  during  the  pi  rii  d,  w  h 
compi                   he  monies  paid  nut   in  acci- 
ci  mpensat  i.  m    bef<  i  e    and    after    t  he 
.  irgnnizal  ii  m  i  i   first   aid  worl 
sible  owing  to  the  varying  number  of  em- 
ployees,   and   the   fact    that 
compensation  payable  for  injuries  to  nativi  - 
was  altered  about  i  he  i  i these 

I    feel   'I    would  not   be  right 

irks    witl  "lit    ^lal  in^'   that    t  hi 
the 

scheme  on  the  <  'row  n  Mines  is  en 
1 1- \  in.-,  w  hose  strenuous  ad 


June  1916 


A.   J.    Brett— Thi    /.'  (    Aid    Work   on    th 


first  aid  work  is  well  known.  In  this  be  has 
always  been  s<  eondi  I  most  heartih  b\  the 
Chiel  Ambulance  ( iffi  er,  Mr.  Anderson,  and 
your  energetic  and  enthusiastic  S 
Mr.  Rowland,  in  his  capacity  as  Secretary 
of  the  Red  Ci    ss  -S     iety. 

The    President:     In    thanking    Mr.    Bretl 
for  his  paper,  ai  illmg  for  a  E| 

vote  of  thanks  to  him,  there  are  a   few  re- 
marks I  would  like  to  make.      I  quite 
with    Mr.    Brett  thai  law 

-    not   call   uj mine   □  i  hold 

ambulance  certificate,  i    qui: 
•fficials.      There   is   als  i    i 
in  the  law,  which  I  do  no(  quite  underst  tnd, 
that   is,  th;  u   works  managers  do 

pot  require  to  have  certificates  \-  it  is. 
I  think  it  i<  a  subject  that  requires  careful 
attention.  I  might  mention  that  I  have 
taken  my  certificate,  and  am  very  pi 
I  did  so.  It  is  a  subjeel  that  every  man, 
not  only  those  who  weak-  on  the  mines. 
but  those  who  go  about  in  every  day  life, 
in  motor  cat's,  and  that  sort  of  thing, 
should  know  something  about.  If  we  only 
had  a  little  mi  >re  -  t  I  he  pt  i  >pei 
applied  to  this  subject,  I  think  quite  a  lot 
be  done.  1  n  >uld  also  re- 
commend that  the  activities  of  the  Red 
3ocie1  i    in    the   direction  of 

ing    up    our    managers    to    take    more 
interest  in  this  work.     Our  medical  men  tell 
us  thej    are  1        bus;    I      give  us  theii 
vices.     The   Red  Ci    --   S  c-iety  tells  us,  on 
the   othei  I  can   supply   lecturers 

at  any  time  we  want  them.  1  will  now  call 
upi  ii  Prof.  Wilkins  n  to  mi  >\  e  a  vote  of 
thanks  to  Mr.  Brett  f  r  his  pa 

Prof.    J.   A.    Wilkinson      I  dent): 

It    is    common    knowledge,    aa    I 
members  of  this  Society   are  concerned,  that 
three   \  ears  ;  _  >,  on   your  beh  ilf,    I    I   ok   up 
mbulance  work,  with  which 
the   paper  just   read   deal-   so   fully,   and   the 

i  of   the    S 
African    Red  Cross  S    -iet  I  rd  oi 

that    Society,   I   ventun  -   for 

itself,  but  "\\  ing  to  m\    intim 

with  it  dm  i  iod   I  ha  ve  a  p iliar 

e  rising  to  propose  that   we  accord 
to  Mr.  Brett  our  wannest  thanks 
given  us  thi  it  y,  not  only  of  hear- 

ing what  can  be  and  lias  Keen  done  here  in 
this  direction,  but  also  of  renewing  oun 
interest  in  this  work-  by  discussion.  Per- 
sonally speaking,  it  is  my  intention  a  little 
later  to  ta  '  unity  which  has  thus 


presented  itself  and  now.  then 

this   vote   u  itli   ;ii 
t  ion. 

Mr.      H.     A.     White 
It   is  with   vi  i  isure  that    1 

seci  iid  tin-  vote  of  thanks  to  Mr.    I ! 
the    paper    hi 
think  he  has  illustrated  tl 

-  a  will  there  is  a  way  ;   I 
'  row  n  Mini  s  i  n  their  will- 

and     the    man  s 
i.  die   Id  t  i  Crown 

have  sho  >  iy  in  which   | 

ide.       It    is 
matter  b    gel  that  i 
zation  into  working  ordei 
Th.-  author  has  referred  to  the  poinl 

strate    in    h- 
benefits  derived  ;  but  still,  after  all, 

irgument  that  too  much  stres 
be  laid   upon.     I   do  not  know  thai 

-■  to  prove  tl         i 
ing   to  £  a  out   i>t   the  present  war 

-mate  with  the  tremendous 
I  life  and  treasure.     There  is  a  duty 
which  direct    i 
dividends    for   theii  ] 

ad   cast    upon   the  waters  will  always 
fter  maiiv  da  vs. 
Mr.    T.    P.    Waites      \ft  m    .  i  It     is    a 

Mi      Brett,     3  i     m  ;      ,  and  I,  as  a 

miner.      It  is  very  pleasing  to  learn  I 
much  interest  ta  ken  in  an  i  - 

as    this    is.    lo 

in 3       \l\    i  xperi 

i at  this  inti  i 

•  I  udging  by  m\  - 
1 
I    think.  Far   less 

lid        there   was  a    littl 

supervision killed       supi 

mines.      I    do  not    like   to  maki 
lions,  but   1  think  that  our  Government  and 
the    Mil  ilines    and,    proba 

equally    res] 

\    '     .:  I      I      1:  .:     lack     I  ,t     I    --•  'I  1  t  !.• 

As    for    instance,    in    reading     Mr 
:  I  i  paper  one  sees  that    the   m 

nf   fatal    and    other  accidents   in   out 

i  by  falls  cf  hang 
risks  are  taken,  and   1   know  thai ,  ho 

in    even    the    best    u 

certain  element   of  In 
element  ol  luck,  T  believe,  is  rat  In  r  ■ 
on    too  much.     From    my  own 
cine  the  after  result 3  ot 
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ts,    I 
lining 
I,    the    numl 

i  ii  a  lit  He 
•    the  inspi 
-  to  whethi  were 

■      I 

I. nt  I  .-mi  quite  I  hat  class, 

which    are    used    b] 
lecti  who 

i 

>!  i.  rminologj  . 

•turer,   vvoul 

would 

Dr.  L.  G.  Irvine  It  i-.  I  hope, 

■    !  have 
[a: 
the   Rand   submitting  a   papi 

first  Aid  \\  oris  on 
th.    Miii.-.''     h    shows  tin-  advance  which 

mine    mana 

ha\  •  ■  roadi  re.     ]   have 

: .  1  w : .  ild  be 

d  i  he  roul  ine 

mil       and  1  hat   ii   should 

■   department 

medical    - 

the  mana- 
casualties 
behind  tl"1 

This 
in  t lir 
ibi   I   b;    Mi  i   the  man- 

•  •    i 

hl\     sympathetic    spirit     in 

i 
mplish,    n   ' 

•  l\     a     limb,     that     it     \\  i  mid     al 

the  hi. ■til 

.    . 

• :  .  i   i  ■  \  - 


penditui  and   paid   t  lie 

in  reducing  the  time  during  which 
a  in. 

Hi" -ii  a~  the 

ell-meaning  individuals) 

-  when  railed 

upon  ti    d  h   was 

of  the   busim  -  n  nine   miner.     The, 

t   thing   hap- 
lr.    Hi. -it    has   describe 
man  with  \"  itl  ii  w  as  liu-i  led  up 

in  ut     think    what 
that    mi  man    who 

ii. 1    required     immediate    artificial 

respiration,   was  brought   up  to  the  surface 

■  i  ad  u  hen  ha 

hi  ugh  be  was  alive  w  ben  first 

brought  a   man 

ip  without  am   attempt   bein] 
the  bleeding.      I 

hings     happening,     and     n  it     onoa 

only.         \nd   all   because   the  onh    duty    ol 

the  undei  gi    und  man  appenri  il  to  hi 

the  injui  bandfl 

ssihlc.      Hut  getting  him  there 

■tor  with  the 

1. 1  ci mid  ni it  alu  ays  be  al 

nl   just    when   be  «,> 

In  i « .in  t he  i ime  the  man  is  hurt 
in  n  mine  and  the  time 

il  man's  bands,  an  1  in  that  interval 
be  Ii  is(  and  tliii  w  rong. 

ist    tliis   int.  id  is  de- 

signed ti    fill. 

1 1    '  appoint nt 

ambulance    officers    who 
,;   band  at.  i  nee  v\ ben  called  upon, 
mi  that  und  ^liall 

have  his  injuries  treated  b\  first 

i  I  ines.     Then 

d      rllii't 
aniliiil.ii 

ambulance    nflicers,    and    in    addition    there 

rtifieated 
on    the   property .      Tin    chiai 
ambulai 

from    the    latter   most    willing   and    efficient 
I  should  lii-'  system 

Reef,    and 
there  i-  d  nol 

Hut,  a-  Mr     i 

tln\   have  'i   ne  on  tli 
live  furthei  im.   nl   the 
i  results  will  ni  ver  be  attained  with- 
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ine  officials  and  of  the  mine 

Every   i in !!.■  maua   ei    should  make 
.■I  pi  .mi  of  taking  a  ■  ■.      Vfr 

thai   eer- 

I 

e  competitions.      I   think 

perhaps 

desirable  I  hal   such  mi  n  sh   uld 

ne  ci  mipel  il  ii  ms  are  mi  ist 
valuable,  not  only  in  si  imula!  i 

tli      movement,    but    in    I  i  inging    oul    lei 

ill.    si  imulus  of  competition  new     d 
■'■'.'  .i 
Mr.    Breti   bas  mentioned  also  an  import- 
rui!  point,  the  standardisation  of  equipment. 
•  "ii  much  consideration   to  the 
m    of  :i   standard    fii  si  -aid  bi  ix 
for  mine  use  and  to  the  besl  type  of  under- 
bers.      I  i  hink  we  have 
■■  Fad  in      results      in      botb 
.  ;  first-aid  vvi  ible  withoui 

quipmenl       Ti  ne  is  I.  s1   in 

hifts,  w  Liicli  ni  am   case 
as  ipplianees.     A 

large    number  oi    the    miners     on    the 
Ci       ii     Mines    alsi  -    in  w    i  ai  n     a 

i.  ■      dressings    similar    to 
>ed  in  the  field,      rssue  bese  was 

'i   the   suggestii m,    I    believe,   i  E   Mr. 
n.        I   would   endorse    Mr 
ni   thai   tin    teaching   . if   fii 

■    lead  to  the  prevenl d  : 

■  ■  ,  i  i  ealise  bel  ter  o  : 
result  in  and  In  i\v  1 1  h - \    -  iceur      The  "  First 
Aid  "  man  beci  imps   nal  urally    the  "  Sa  fe1 
man.      fin?  two  go  hand  in  hand. 
Dhere  are  only   twi    other  things    I   sin  >uld 
liki    to  say  .      1-  irsl .   regai  ling    the  i  fii  ieism 
of  Mr.  Waites  th  il   !ecl  are)     on  firsl  -aid  are 
ise  ti  tin-  w  lnrli  are  i    il    understood 
by   their  hearers       J  think  thai   all  led  urers 
their  ti  aching  as  simple 
as   possible.     They    certainly    should   always 
i  i  md    a  1 1  h  ough 

1 1-    descripl  ion    oi    mica]    and 

in        is   very 

elementary,  it 'c I    ;         tnpl 

ni       No  technical  mati  rial  can 
^Vaites  weri 
a  i  lass  o1  i  rdii  luals  who  n 

□aii        .    lie    « ould    find    he   could    m 
ise    of    technic   I    terms    v, ! 
bad  nol    heard    bel   n        1 1 
mil'  how  ignoranl   ven    mam    pei  >ple 
i.i     i  egarding  t  he  simplesl   faci  -  abi  iui   t  heir 
i.v,  n    In  idies.     Nobi  dy    should    taki     up    the 
i  first-aid  unless  lie  is  willing  to  tal  e 


some  troubli  ovei  il  and  i  -  -i  udy  it  seri- 
iuisl\ .  For  the  layman  it  /*  a  study,  bul 
it  is  a  study  v  nan  can 

iigiil     to     masl    v      rJhe     Red     Cros 
has  purposely  sel  a  fairly   high 

which  cai     b  ined    n ithoul    an 

ng,    and    sin  uld    not    be 
since  i  he  smattering  .  I   know  led)  e 

in  turn  i  ni  effii  ienl    hi  si  aid  mei 

trained  man  is  nol   only  useli    ■      b 

a  danger      Pei  s  nally,  I  nevi      pa       a   man 

wl inol    show    me   thai     be    can    ai'resfc 

serious  beemorrhagi    prompt  I;,  and  i  Eficieni  ly 
ial   respiration   d 
ni   our  certificates  to  b 
thing,    nol    only     to    their    holders,    bul    to 
their  fi  11   \\  -workmen.     It   is  much  n  iser  to 
have  ..ii  a  mill,,  a  few  w  ell  trained   firsl  -aid 

number  i  f  pi 
fectly    trained. 

Tin      econd  i  hing  1   \\  anl  to  say    is  thai    I 
think  the   mining   community    owes 
di  pi  b  oi  gral  ii  ude  to  this  Society  f-  i   hai  ing 
taken  I   r  sei  era)  y  eai  3  an  acl  ive  interesl   in 
thi     Eurthei  ance   oi    fii  si  aid.       Tin 

ed    by    the    Society    as   prizes   in   the 

ai al  mi,  ilium    ci  impel  itions  have  pn  \  ed 

stimulus  to  efficient   firsl  aid 
Further,    the    Chemical,    Metallurgical    and 
Mining      S  iciel  \       took      a      leading      pai  I 
in     the     Eoundation     of     the     South     Afri- 
,i      Red  I  Iross     Society .       I     think     thai 
thai       step      1 1  a  -      been      amply       ju 
and     its    success    has    been     very     la  g 
dependent  on  the  fact  thai   the   Red 
Socii  i;   lias  bad  as  its  Hist  Chairman  and  its 
Seerel  an  two  i  if  y ,  iur  own  officials,  I ' 
Wilkinson    and    Mr.    Fred    Rowland.      Both 
ba\ e     rendered     unl  iring     sen  ice     to     the 
new    movement,    not    only    in    its    ordinary 
routine   work  of  teaching    first-aid    on    the 
mines,  bul  in  the  larger  war  work  which  has 
since  de\  i  h  ed  upi  m  the  Red  <  n 
ti,. n.      I    know   that    these    gentlemen    have 

each   of 
thi    e  directii  ms. 

.ii II;,  .lln ipe  1  bai  the  suggest  n  ns  made 

by    Mr.   I  Irel  I   will  nol   Eall  on  deaf  eai    .  and 

thai    with    the   help  of  the   "  Pre^  ention   i  if 

ee  ''  of  the  Rand  \l  ul  ual 

Si  iciety  .   which   is  w 

arl    in    tin     fii      aid    mo vem   i i t ,    the 

:,,u   for 
■  ith  any  industrial 
area   in  the  «    ill 
The  President:       Arising  oul   of  the  re- 
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nd  Di     tn  ine,  there 
two  things  .   me,  par- 

ticularly   Mr.    Wa  il    lecturers 

used  •   ;  •  1 1  •  1   terms  not    intell 

linai  I   also   the   ] 

il    Dr.    Irvine,  namely,  thai   there 
inh    in  one 
man    helpii  tin  ■  ither. 

are    two    organizations    which    have 
in  existence,  one  E01  quite  a  long  ! 
;  lier  a  comparal  r  i 

( >ne,  The  Boj  >' 
de,    which    lias    been    in    existence    for 
and   i  he  ot] 

point    of 
firsi    aid.        Surely,    i!    il    is 
within    t;''     -  tpaciti    oi     bi  ; 

:    10  to  16  to  un  lei  stand  fii  si  aid 
work   ii    is   within   the  capacil  \   of  a    grow  n 
man    to    undi  rstand    it .      [t    si  emjs    rnthei 
Hi       the   largest    mine  on   the    I 
practicaUy   one  oi   the  smallest    mines, 
nami  ly,  i  in       and    the    Lui 

rdsvlei    Estate,    should    liavi     two  of  the 
mpel  ing  ambulance  teams  on  the 
w  hole  Rand  ;  it  shows  that  ea    d    il  can 

stil]    be   done    bj    tin     mines    which    till   tin' 
d 
The  vi  te  ol  thanks  was  carried  bj   accla- 

THE  CHTEF  SOURCES  OF  ACCIDENTS 
IX   WITWATERSR  \NI>   MINES. 

By  Cii  \>    E.    Hi  tiiin.    M  In-'  M  M  . 
ector  i  l    Mines  I  Membi 
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REPL1  -KIN. 

Mr.    Chas.    E.     Hutton  Mr. 

Wesl  i    mj    paper  was  sub- 

il  to  -"i Ii 

of   "  accidents   due   to  expli  ish  es  "    had 
readj    been    lull  I  ;      the    sul 

fresh,    ilis- 

\dmitting  thai 

[ue    to   ■    plosives  "   have    been 

in   1 1  It  with,  1  i   inted 

ili.it  discu 

particularly    those  brought   nboul   by    falls  of 
|)i  i  ilitic  of  all  i  is  m  >t 

taken  p 

Mr.    I'liin   admit 
securing  t  lie  capped  fuse  ti  i  i  he  \i 

-  thai  strinj  p        11}   issued  for  this 

purpose.      I  um  not,  however,  satisfied  thai 
.■ill  managements  give  sufficienl  attenl 
all    import 


ing    in\    paper,    another    fatal    accidenl 

been 

native  heljiei  weri 

attacl  in   tin-    pi 

There    is,    in    my    mind,    no    doubt    tin 

miners    would    always    observe    tl 

tion, 

up  ivs  "'    would 

greatly  reduced. 

Prof,    i 
White  and    l'i  ice  all  deal  with  the  ipii 
of    in  le    mil  i\  e    workei  - , 

they  may  be  made  n« 

«  it  Ii  t  heir  work. 

\i   the  i  utset    I  wi  uld  eul 
Prof.   Cellier  and   Mr.    Pooler  that   it   v 
isl    unfair  to  expecl   the   Inspecti 
und    teaching   the    150,000   natives,    is 
suggesl  i  'l   i  ■-.    Mi     Whiti        [would 
a    little   further  and   say   not   only   woul 
pract  ieally  impi  - 

Mr.    Weston   would  liki  itices  in 

\  arii  ius  native  languages  posted  in  tin 

liow  the  dangers  i  t   undi  r- 
ed ;  such  pi 
might    have   som 

ci  uld  be  mad.'  pictorial  they  would  be  much 
mi  ire   unit.  - 

The  best  mel  In  d,  as  Mr.  Pnm 

of  the  »la  ■ 
when 

again     to     repeal     this     w  arning     afti  r 
natives   liave   become  somewhal    acquainted 
with    underground   conditions;  this,   in 
junction    with    the    miner,    who   is    in 
ci  'in  net  «  i :  i  Ih~  gani  .  assisl  ing  1 1 

the 

n    the   accidi  i 

I  h    \l i     Prii 

plished    linguists    to    ncqu 

i 
mine.     "  Kitchen   Kafir,"  aided   Ii 
lation  is  usually  quite  surlici 
native  comprehend  ;  as  a  ma! 

verj    fair  native  linguists. 

1    do    no1    ;  Mr.    Prici  's 

commeul .        In    all    pn  Liability    ' 

- 
thai      men      ore      l»'st      used      when 

mi  endeavour  is  to  gel  as  n 
out  ■  I  them  as  possible.  Admit  ti 
no     sell  i ,  sped  ing     man      in      elm 

to    take 
pun  -  "  during   their  working  houi 

nn  expecl    pi 


<■/,■  ,„;■!,■,/  :    M,  !;//„, , 


tual  high    pn  ssure  of  the  human   machine. 
■in   tiic   besl    results   in    I 
logged    does    it."    and    in    the    end    the 
pull,    and   the    long    pul 
besl     results 

hi.  but  \vli;i 

■ .    daily. 
Mr.  Price,  who  claims  to  be  an  en 

ipline,  states  thai   the  manage)  's  in 
ns  did  not   appeal   to  him;  whether 
!  appea  led  to  him  or  not,  ii 
carry   out    the    instruction,    and    si 
conform  with  the  system,  which,  m 
he   did.       Disciplin 

system  is  system.  The  system  mai  nol 
perhaps  be  as  good  as  ii  mighl  be,  but  the 
only   means  of  establishii 

i-i  nformity    to    the    sj stem.     That 
is  win    the   officials  ol    the   Mines'    Depart- 
ment press  for  the  observance  of  the  mining 
.  ations. 
In    regard    to    Mr.     Price's    opinion    that 
the    chief     - 
"  the     alnn  st     lack     <  I     discipline     amoYig 
the    natives    b;     tl    iii  ers,"    1    w<  iuld 

point  out  that  the  Mim     Deps  bmen 
:    support   this. 
Mr.    J.    R.    Williams    states    that    I    had 
shown  "  very  clearly  that  the  want  of  proper 
detonator-    was    responsible    foi     something 
Hke  147  deaths    md  s  large  aumbei 
serious     accidents,"     admitting,      however, 
thai    I  had   not  said  so  in  a-  main    w<  i  Is, 
Ian  In    infen  ed  it.     [  did  nol   inl  md  to  con- 
vey this  impression.      I  tried   to  make  clear 
thai    the    cieat    majority    ol    the    aeci  lent  - 
null    this   head   wi  re   due   to  misfires    and 
fumes  broughl    aboul    bj    eil  In  r  using   deto 
aators    n  eakened  b  >  or   through 

the  miner  failing   to  do  his   work   properly. 
1  am  unable  to  show  b,  -  hieh  oi 

these  two  causes  is  the  more  important, 
but  am  of  the  opinion  thai    ii    is  thi 

Mr.  William-'  pomt   is  that   a   No.  6  deto- 
;    not    strong  mpletely 

idgi  -  in  a  drill  hole, 
and  proves  his  point  I",  a 

\\  e    have    always  en    to    under- 

stand    bj     explosivi  p  thai     a     No. 

6    detonator    in    goo  I    ordi  r 
strength,   an  1    si  rengi  I      to      pare    to    brinj; 
about  complete  detonal  ion  ol  a  cliai  g<      Mi 
itherwise. 
In    \  iew    of    other    expi  r1    opinion 
difficult   to  concur  with    Mr.    Williams,   bul 
with    him    thai    by    using    a 

No    s  ,1 itor  we  have  I   factor 

of  safetj  .  and  pi  1 I  »n  will  always 

result   it  the  miner  doi  -  his 
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Hy  T.  P.  Waites  (Member). 
(  Print,  i  M  irc/i,  1910.  ) 


DISI  i  SSION. 

The  President:      1    might   mentioi 
tried    to    gel    .li-.air--.ion      . 
gentlemen   u  ho  have   been   to   Mad  igascar, 
but  they  all  seem   \  ei  \    ch 

-  iew  s.     Whether  it  is  tl  e  tied 

down  to  &  rmeb  idj  .  or  do  m  i  like  saj  ing  too 
much  aboul    the  ci  tuhl  rj  .   I   do  nol 
The  meeting  then  tern 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

The    [gnition  of  Gases   by    [jitulse    I 
.i        "  We   are   informed 
thai    ii   paper  on  this  subjei  [j    b\ 

I  ii      \\".    M.    Thornton    bi  I 

The  igniti E  gases  la    impulse  discharge 

i    in'- a    as    j    fund  ion    of    spark  ing    disti 

It     i-    shown    that    the    shorter    the    dis ce    the 

greater  the  spark,  so  that   the  volumes  ol   the  least 

spark  are,  in  a  typical  case,  the  same  for 

oik  lengths.     Ignition  may  occur  with  intense 

momentary    brush    discharge,    generally     with     the 

lisruptive  spark.     The  products  oi   bustion 

o isc-.l  .mil  P.  can  ■-.  ..  positive 
charge.  The  gases  examined  were  mixtures  in 
air    of    hydrogen,    methane,    propane    and    pentane ; 

of    ethylene    and    acetylene;  carhoi side    and 

:■  n  :  coal  gas  and  a  mi  a  lire  oi   equal     i 

of    hyd  ethane.        Hydrogen,    propane, 

and    carbon    monoxide    rise    gradual 
diffii  iilt\    as    1 he    pen  mtage  of  oxygei     i     i  educed  ; 
same  spark  w  hate\  er  t  he 

p. may  be ;  acel  \  lene  and   cj  anogen 

have  the   stepped  atomic  type  of  ignition;  ethylene 
is    more    inflammable    in    rich    mixture.     Hydro 
and    methajie    in    equal     volumes    are    ignited    as 

ini'ili; in    type,    hydrogen     in    magnitude.     The 

limits  of  inflammability  of  the  paraffins  are  shown 
to  b.  reached  the  upper  limit  when  there  is  twice 
the   volume  of  combustible  gas  to  thai    in  the 

tun-   foi    pei  feci I'u-i ion,   the   low.  i 

ilui E    oxygen    is    twice    that    for    perfect 

al  om    to    tin     mi  lecu  -       The 

given,   covering  all 
be   mosl    rapid    to   th.  Ed 

i  rom  i  he  poh  -         Indian   I  ngim  ■  >  ing 
29,    lata.   p.   255.     (J.     \     U  . 

METALL1  RGY. 

\  in  i   -  i ii     VIetallvrg!    "i  Zinc  — 

■■  \\'i i  h  ure  of  the  /in<-  industry 
in  tin                         nited  States)  I  h 

to  be  taki  it  will 

be   made   ..('   the    Broken    Hill   ores    from  Australia 

after  t  he    -    -      Sot  "sr  to 

th     LJi [States     i  part  I  and 

the    remainder    is    being    stocked    in    Australia.     It 
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the  _ium  and  <  lermany 

11    be 

320,01  I 

0    tons;      but    the    proportion    is    now 

■ 

hi     Russia, 
melter 
built.     ] 

From  a  meta 

alto- 

I  spelter  is   pro 

tlj    from    the  .ni^iii 

of    this    was    the    French  ted    '  ■  i  ■  t    on    a 

Silver  Lead 
Mining    i 

iproved    i  pon. 
\  ally    in   tin-   Miniiij;   and    ' 

eral  of  the 

ed    the  the    Consolidated 

\l  ining    and    Srai   til        I  >  hout    1915, 

been   opi  is  i 

i  ter  try- 

i    Min 

Dei  • 

Ri 

plant .  i"  be  follow  - 

In  California  an  experimental  plant 
and  in  the  east  chi 
ess  in  handling  zini   I 

ary    treatim 

dead   roast    in  .i   spei  ial   Wedge  rotarj 

il  i from   which  led  v  itli   a   weak 

sulphui  !i      I'.-     Precipitation 

then    follows.     1  nder   proper   conditions   good   elec- 

ing    ..nt 

iliis   pi  tent  u] the 

larly    where   'I 

i  ied  to 

I  than  ;i   third  of  this  enters  into 

be   applii  .1    i 

in  odui  '.I   hi 
l  in-  principal  quel 

ii. .'.    however,    that     the 

te,    while    in 
di  pends   upon 
the  ton  e  t  reated.     Thei 

additional    fs  the   problem, 

lime,    which 
..  duct  ion  by  either  pr ss,  but 

The    present     high 
opporl tj  .  id   be- 

to  Ae\  elop  the  elei  ■  on   a 

mally    it     would     ni 

ill    to 


..  ially    for    six    months    or    a    j 
the    end    "i    that    time    thi 
enable   it   t. 

I 
ii 
\l.   F.  I  has 
i.   i.  1915,  p.   15.     I  II    I:     \ 

Mani 

M  '  1 1  him        "  1.    At     the     Washill 

of    til. 

deal   in  this  paper   with 

ind  to  desci  n 
used    and   the   foundry   pra 

who  an  with  a  similar  problem. 

d    chiefly    of 
■  1    trimmings,    and 
if  compositii  that 

■    i 
• 
metal    scrap    only    is    worth    coi  hough 

Slll.'lJI      .    ,  . 

n   composition   appn      n 

i  :  — 

1.  No 

Metal         ' 
nicl  el  n  i 
i         ... 
I    Commercial   brass  can   lie  used   in  small 
tities   but    should   1»    avoided,   .i-   the 
is  too  high. 

3    Of    thesi 
cartridge-case  metal  can  I"-  and  have  ■ 
the   manufacture  ..t'   cast    naval   brass,   but    tin 
mand    for    cast    naval    bra 
enough    t..   warrant    holdin 
alloy   alone,  bo  it    h 

■I....I    for   in. i 
tiniiiL'   n 

I.  The   results  of   experiments   <luii> 

i-    |.i.i.  tical 
high  grade    ingot  -    in    an    oil  fin  .1     Roi 

funis E  aln 

been  ai  complished   in  i  pite  I  now  n   pre 

iudii '  pen  il furnai  i  tanu 

i  Ixidation   ha< 
i.  .In.  ed    to   ii    t  i-i  \ 

I  he    bath    is 
protected  bj 

re  in 

i 

man- 
bronze    itself    a    special    bai  dem 

ii  r    is    reallj    I 
,  and  although  it  can  be  made  in 
proportions  it   has  Been  found  thn 

25  II.    mild 
25    II.  ■         ;  ei  ro  manga 

no         Id     teel    are   melted     and 
(usually  copper  wire  or  other  scrnpj  adil 

mixture  will    take   it       Pots   should   l* 

i      in     thi'     fun, 
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and 
pouring  these  into  a   lad!  at   care 

should    be   taken    to   skim    ,;i-    pots    before 
into   t lie  ladle      The  .  ito   in 

_     >  n-sand    open    moulds       Vi 
skimming,  both   in   the   pot  and   in  the  ladle,   ii   will 
be    found    that    practically    all  n    lias 

11  alloy. 

floats  iai   the  top  an  mining. 

The  resultant  alloy  will  be  quiti  in  be 

read  i  !■.  i  alloy 

lias   a    charai  I  our. 

(I.  This    liar. l.ii.  satisfactory 

means  of   inti  i    percentages 

of    iron    and    man.  inium    and    till    are 

added  at   the     i  make 

up  the   des 

7.   In    determining    the    pro]  of    snap 

for  a  charge  the  approximate  analysis  of  snap  on 
band  must  bo  known.  It  is  necessary  to  consider 
the   scrap   as  s  .t.   tin   and 

zinc,  and  sufficient  ai  uracy  will  !»•  found  if  we 
work   out    the   mixture   to   contaii  ler   and 

add   aluminium  and  tin  as  may  he  necessary,     Sup 
•here   is  on    hand  a   stock  of   snap  condenser 
tube   containing    approximately,    70' 
zinc   and    1    ,    tin.      In    order   to    bring    the    copper 
will    he    necessan    to   use   only 
about    78   lb.    of    s.  rap    per    100   lb     ni 
bronze.     Zinc    is    added    to    reduce    the    percei 
of  copper. 

per   57  anesi    0  75  . 

aluminium   ii'T.V    .   tin   O'oO 

To    obtain    manganese    0"75     .     about    5    lb.    of 
hardener    should    he    used    for    every    100    lb.  ;  this 

enough  scrap 
denser  tube)   should    be   added   to  bring 
tent  to  57°  —  that  is,  54'5  lb.  of  .  h  will 

be  obtaned   from    7s   lb.    of    snap.      This   amount    of 
scrap    will   carry   0'78       tin.     In   addition   to   these. 
I)   lb.   of  aluminium  should  be  added   to  every 
100   lb.    of   charge   as   computed.      Aluminium,    man 
and   tin   will   be   binned   out    to   a   .-light   ex 

We    now    have    7s    lb.     condenser    tube, 
hardener,    1    lb.    aluminium.        To    this    should    be 
added    16   lb.    zinc   to   bring   total   to    100    lb.     This 

there 

are  no  losses.  About  5  lb.  to  8  lb.  more  should 
be  added  to  make  up  for  losses,  which  actually  do 
occur,  and  the  desi  i  ed  imposil  ion  I]  finallj  be 
obtained. 

9     \.  .       ins        -  of  the  heat  the  amount  of  zinc 
necess; 
and  this  am 

for  pouring   into  castings.     The   best   bronze, 
ing   the    highest    ten 
tabling     II         zinc.      If    zi:i.     .Imps    to    even 

•     strength    is    re. he  is    in 

d 

10.   In   melting   in   the  oil    I  S(    diffi 

cult  scrap  to  melt  should   be  i  !  .  though 

all  but   finals  may  be  charged     ' 

melted  the  hardener  should  be  a. hid.  In  about 
half  an  hour  chargi  harge 

is    not    made    all   at    sain.-    time)    and    i none    the 

melt.      After  the  heat    is  well   no  a. hi   zinc,  then  tin 
(if  necessary)   and   finally  aluminium  :  stir  well  and 
tap.     Small  ladles  are  us.  d   I    i    pouring   the 
Ingots  are  numbered   to  show    the   heal   and   turned 
int..  the   store   awaiting 
method   is  hij 


ing    ami    marking    ingots,    hut.    counting     i 

lUT,     fuel    and     Upkeep    of     ti 

than   J   cents  per   lb.,    so   that    scrap   worth 
per   lb.   can   he   converted   into  mang 

11.  One     of    our    hei  tensile 

strength    28  ,.    elongation.     Quite   frequent! 
lb.  tensile  strength  and  obtained 

in    sand    castings.      If    high    pourii 
are  avoided  and  the  in 

iff    zinc    fumes    in    huge    volume, 
.... 
is    kept    at     II       "      I. n  vi     .1.     I;      R] 
1915,   S 

Him     Tri  m 
heat    treatment    for    steel,    whereby    such    arl 
gear   wheels  or   pinions   having   a   hardened    surface 
especially   adapted   to    resist    abrasion 

interior  adapt 
is   reported  to  have  been   iio  • 
11.    Howe,  of  Columbia   University, 

inciple  of  the  process  is  the  form  il 

in  the 
mai tensitic  condition,  while  the  remainder  of  the 
steel,    its   l.ody.   or  the    interior  parts, 

oitic  state.      I 

ng  or  forging  of  a  steel   it  i 

tloll    capable    of    existing    in    tl 

and   martensite.     This   is  then  treated    ic 

■  of  the  following  methods,  so  as  to  produce  the 

martensitic  conditions  in  that  portion  which  is  to  I"' 
in. oh-  n  ear  resisth  e  and  the  austenil 
1 )   By  manipu 
p.-r.it  me    of    the    different    pan  produce 

austenite  in  the  one  pan  ami  martensite  in  t] 
(2)    By  shifting  the  metal    in   part    of  the  i  b 
the  martensite  state  by  mechanical  deformation.     (:!) 
By    varying    the    composition    relatively    in    the    two 
parts  so  as  to  make  one  part  so  rich  in  the  obstruc- 
tive elements,  manganese,  nickel,  ami  carbon,  that   it 
In    as  austenite   anil   the    w  ear-resist  i\  e   part 
less  rich  in  such  obstructive  elements  so  that  it  may 
slip    into    the    martensite    state    under    prop, 
mentment.         (4)       By      combining      these 
methods,    using   each    to    reinforce   the    effect    of    the 
other.      In    the   case   of    small    pinions  the   article    is 
quenched    from    a    temperatun 

above     1,050°    Cent. — to    cause    the    whole    of    it    to 
remain    austenit  ie    and    then    to    reheat    the    surface 
rig   parts   to   a   temperature  at   w  h 
:i  irtensitic,    quenchin  lest    the 

1  ■  i    fai    and    eil  her    I i 

i 

prod       .i         d  depf  I 

the    pinion,    ami  i  n  ted    by    the    body   of 

into    whidi 

or    splinter    under    -l 
blows  are  avoided,  the  whole  articli 
ingly    durable  t    long    wear 

II        \       Ri 
29,    1915,   p    301 

Aluminium    Dust   as    a    Precipitani      "In    our 
issue   of  June,   1913.    wi  n   of   the 

method  of  precipitation  of  silver  from  cyanide  so 
lotions  at  the  Nipi-sing  plant  at  Cobalt,  wherein 
aluminium    dust    is   em|  I    of    zini    dusl 

lie  aluminium  does  not   replace  the  silver  in  the 

unils.   and   the   i I 

hxough     the  lit}     of    i  austic 

soda,  sodium  cyanide  being  regenerate.!  and  sodium 


'/'/..   Jo  iouth  .1  frica.         Juni 


.  lopted 
found  tli.it   with   zinc 
ni'  taken  int 

i  com 

mical    to   the   dissolution   of   the   Bilver, 

aluminium   fi  ng  an 

i .    i . 
II     | 
of    W  \  1 1 

d    criticising    i 
points  ,11   it.   tn    which  the    latl  in    an 

.-utii  le   in   tl  '  i  nnl  of 

Man  li    '_'7.    1915        'I  he    mosl    important    qu 
d   by   M  r.    i  'levenger   was  :   'Is   thi 

dust   |it ss  likely  to  result   in  a  greater  final  profit 

than   i  I.   si, lu 

This  Mi     Hamilton  tried   to  an  swei    in   I  he  affii  ma 
that  for  a  10  oz. 

addil  ioi  the  | ■      o\  ei     im    i  hi 

I"    i than  1  cent  pet  hich  should 

be  set  a  saving  in  i  oi   less  amount. 

M  i     i  'I'  \  en  iving    on    the 

.ill    in     mosl    i't    the 

... 

ted    and    rendered    available    foi 

and,  mi  the  contrary,  even  suggested 

a luminium    i ess    due   to   ad 

uminium    hydn      it 
Mr.    Hamilton,    while   admitting   thai    a 
.i  formed 

zinc  i usually  i  d         r  on,  denied 

i  hal  an  ..... 

able,  regi  net  ated     foi  ming    a 

d     that    m  i  _- 1 1 1    be   saved    by 

...  i  : 

pressed    the   opinion    that    while   ti,«'   adsorption   of 
soluble  Milts  by  colloidal  substam  icknow- 

ledged   fact,  yel    thai    thi  the    Nipissing 

ated   that    in   pracl  ice  this  tendei  small 

enou   I  probable     ; 

hi    in   the   suliii  ion, 

itated,   i  hough 

tl  ii i    aluminium 

i  iiirn  .  mount  oi   lime  added 

in   the 

\    I  ii 
undei  i    "iiK   waj   tn  settle 

the   theon  '     and   the   t>    ■ 

.it   tin-   mill   of   t he   Buttei  -    Dn  isadero  i  om 
en  by  E.  M 
•■ii   and    P     II     i  rawford 
lished    in    the    M 
September   1 1. 

tl.is  mill   is  i 
In  tli,  ition  is  del  i  i 

that    tin'   rli.. 
tu  In-  derived   from   '!"■  introduction  of  aluminium 

lav   in  tin'   pi 
by    ii  ! 

i    ^ul<l    .-mil    7    ii/     in    silver,    .'in, I 
Btlvei  '  imounl 

ii  in,    IK     Vii  ..    it    will    I  . 
mill   tli,'  condition: 

ipabi 

.mil. 

It  wa  cat  in ii    in   the 

.  in,, Im  d    i"   contend 

ditv  ..f  tin ■  ore,  tin-  lime 


umption  being  30  Hi.  of  high  grade  lun.'  per 
tun.  As  stated  in  Mr.  Hamilton's  original  article, 
it  is  essential  that  linn'  shall  In-  absent  from  solu- 
tion at  the  time  of  precipitation,  because  il 
with  tli,-  sodium  aluminate  ami  is  precipitated  in 
tin-  press  as  calcium  aluminate,  yielding  at  the 
clean-up  a  product  that  it  is  almost  impossible  ti> 
1  .l.i    for 

lime  r    would    have    been    prohibitive, 

plausible  alternative  of   adding   just    the 
g  all  neutra- 

by    tin'   time   tl re   treatment    was   finished 

hail    tli.-    draw  back    that,    though    neutrali  i 
would  nut   necessarily  all   l„-  removed,   because  cal- 

sulphate  is  rather  i e  soluble  in   water  than 

the   hydroxide,   ami    would    I..'  equally 

.   .  ipita 

tion   sj  stem       I  rid   ■ lition   that    mail.'   the 

\i|,i 

that    the   sin 

lime     in    si, In'; 
tin-   '  reatmen't,    whereas,   at   the 

sing,   as   alnMil\    stated,    the    final    settli 

place   witl t    trouble   in 

:  '  all  ■      \l  i      Hamilton    de\  ised 
tin'  plan   of  treating  tin-  solution   before   prei 
with   .s. ..la   ash.   thus  throwing  out   tin'   li 
carbonate   ami    substituting   caustic   Boda    therefor: 
II  \.,  i  ii       i  ,,i   n       2NaOB 

i  aSO      v.  i  ii  SO, 

\ tin    ..-', eral    months   • 
scale  I  this  idea   int..  a 

wril  in  een    running   si  >.    monl  hs   and 

It   makes  il   possible  to  use  all 
fur  neutralizing  ami  settlement, 

it  yields  a  lime-f solution  fur  precipitation,  and 

lentally    manufactures   tin-   caustic    Boda 

sai  v    for    that    opt  '  I,  a    at    first    was    tu 

add   ■  ,  barge  at   tin-  end 

Itation,  so  that  the  precipitate  of  calcium  car- 
it   «  it  1 1  tin-  gangue  avoid- 
ing a   separate  operation;     but    owing   to  tin 

ol    i  be   bI .  .in  ed   1  >>    the  abaeni  e  of 

li this   plan    was   ahan.i 

i"  separate  t  be  li fr i  In-  cleat 

tun    i  d    nnl   ailver. 

i  he  following  data 
ilium.    130%,   costing   21c 
per  pound   laid  do 

.  J,     per  pound,  of  aluminium  .Inst    26c  .  and 
•  i  i    ash    'J  l.         'I'hi'   aluminium    precipitation 
figures    ni..  three   consei  utive 

months,    during    which    the    total    quantity    ol 
crushed   .nnl   cyanided    was   28,100   tins      For  rum 
parison   in   zinc   precipitation,   th 

ing  practically  tin'  riame. 
Zini 

II..  II..  rout.  pel   i. .ii 


I  vaniil.' 
Zinc 


13,104        ii  n. I 

Mi.  hi, 71. 


M 


Cvanide 

in  7.7u 

13,013        1  -.:* 

ToUl 


7. 'I'M 

iiii7l 
1,081 

$11,028 
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i  although  the   cost    of  aluminium  and   soda 

'  a  -     : '■   than    the    CO  iret  1  he    alum 

ilium    showed    a    saving   .if   $4,222,   oi     I5i      pel    ton 

The    bullion    pre<  ipitati  d    d ,    tin     I  wo    periods 

was  foi  the  sine  process  134,62: t   fine  gold  and 

silver,  and  for  the  aluminium  173,660  oz.  During 
ili"   latter    p  le  of  ,        imewhat 

higher,  and  also  the  perci  faction,  which 

accounts    for    the    greater    quantity    of    bullion    re 

red."     E.   M.   Hamilton  and   I'.    II.   Chaw 

Mining  and    Scientific  Pre.™,   Sept      11.    1915.    -Min- 
ing  Magazine,    October,    1915,    Vol.    XIII.,    No     1, 
(J.    E.   T.i 

Mn  m  i  i  rgii  m    Smoki  \\  e    li.n  e    bei us  a 

I'erj  interesting  contribution  from  the  Bureau  of 
mines,  Washington,  on  the  subject  of  Metallurgical 
Smoke.  This  forms  Bulletin  84,  and  is  presented 
by  Mr.  (has.  H.  Fulton.  Metallurgical  smoke  is 
discussed  in  detail  in  relation  to  the  three  main 
constituents   of   smelter  smoke,   viz.,   gas,    Hue    dust, 

and    fume.      Of    these    three    c stituents    the    gases 

make  up  the   great    bulk,  and   include  as  obnoxious 

constituents       carbon-dioxide,        carl i .oxide, 

sulphur-dioxide,  and  sulphur  trioxide.  The  flue 
dust  consists  of  the  small  particles  of  the  various 
ores,  fluxes,  or  fuels  used  in  the  process  which  are 
carried  away  bodily  by  the  gases.  The  amount  of 
flue  dust  depends  largely  upon  the  type  ami  design 
of  furnace,  blast  pressure,  or  draught  employed, 
fineness  of  charge,  etc.  Generally  speaking  it  is 
similar  in  composition  to  the  charge  of  the  fur- 
nace, modified,  however,  according  to  the  relative 
fineness  of  the  various  constituents  of  the  charge 
and  the  relative  specific  gravities.  The  amount 
may  be  expressed,  for  example,  in  the  case  of  an 
iron  blast  furnace,  in  grammes  per  cubic  foot  of 
gas. 

It    is    very    difficult    to    differentiate    between    flue 

dust    and    fume    in    many    cases,      Fu consists   of 

the  volatile  constituents  of  the  ore  charged  which 
pass  off  in  the  form  of  vapour  along  with  the 
gases  and  then  sublime  upon  the  cooler  parts  of 
the  Hues.  This  is,  of  course,  a  very  important 
factor  in  the  .-melting  of  mercury,  zinc,  and  lead. 
It  may  also  have  an  important  hearing  in  copper 
smelting  plants,  particularly  where  the  ores  are 
arsenical. 

Healing  with  the  gases  in  metallurgical  smoke, 
ral  typical  analyses  are  given  and  are  discussed 
in  detail.  Dealing  with  the  influence  of  sulphur 
dioxide,  which  forms,  perhaps,  the  most  harmful 
constituent,  it  is  pointed  out  that  air  containing 
0"007%  of  tins  gas  is  unbreathable,  causing  a  spas 
modic  contraction  of  the  air  cells  of  the  lungs. 
The  proportion  of  this  gas  in  metallurgical  smoke 
varies  widely.  In  gases  from  pyritic  copper 
smelting   it    constitutes    I'        to  I    the    volume 

of  the  smoke  issuing  from   the   fui  it.   The 

a  i       from    the    roasting    of    sulphid pper    ores 

lin    about    2' .     to   2  "5  'I  liii     que  I  ion    has 

"'■i\ed  considerable  attention  m  the  States,  and 
some  recent  Court  decisions  have  fixed  the  amount 
of   sulphur   dioxide    that    may    be    di  charged    from 

in  ci  i  tn in  distrii  ts  at    not    re   than   0'' 

By  way  of  parison  it  is  stat.d  that  the  quan- 
tity of  sulphur  dioxide  in  the  air  of  cities  is  as 
follows  : — 

London  O'O  olume 

Glasgow  ii  00042 

Berlin  :;-. 

Salt  Lake  Cit> .   Utah,  varied  from  U  001   to  none 
Tic  gas  maj    be  detei  ted   in  tl  i  mell 


nl   in  one  part   pei    150,000,  i  i   i  heroically  in 

per  million.      One   part    pel 

nt,   will   injure  soft    resinous   woods. 
spec  mm.     spruce.     This   quantity     is    equii  a  i  n!    to 

l>>    volume,  or  00071    -m    of  .-.ilt.l I.,. 

id.    i ibi.    met  n    oi   ail 

''  ' '<■■<  "ii   ■  .    etal    mi     first   to  devi 

spots  on  leaves,  which  gradually  extend  until  the 
whole    le.it    becomes    seared    and'    yellow    and    then 

Plants  in  damp  climates 
subject    to   damage   than   those   i,,   dry   dim 
Sulphui  hich    is   the  anhydride   of   sill 

pl i"  id,  may   ...  i  hi   ..i  iginallj    in  the  ga 

d.  >.  lop    from    oxidation    of    sulphur-dioxide,     h    is", 
■■.   but   fortunately  does 
not  i    i       in  i  .'i  j    l.i  i  g&  pi  ..poi  tions. 

Turning  to  the  composition  of  Hue  dust,  some 
interesting  analyses  for  copper  furnaces  are  tabu 
lated.         Most    of    the    metals    present    exist    as    a 

sulphui     com] ml    mostly    sulphate      ml    sulphide 

Some   \e.\    complete  typical   funic  analyses  an 
included,    and    the    whole    matter    is    discussed    \er\ 
thoroughly. 

The  report   then  proceeds  to  discuss   the   ,*erj 

of  Hue  dust  and  fume  and  methods  proposed  for 
rendering  smoke  harmless.  As  an  example  of  the 
loss  on   this  account    in   a   plant   at   the  Great    Falls, 

tin'   dust    was   estimated    t tain    :; .77".     II.     of 

...pper.  106  oz.  of  silver,  and  ii  7 1  oz  ..l  gold  per 
day.  This  amount  was  very  considerably  reduced 
bj    adequate  provision  for  dust  recovery.     The  flue 

system    is.   of  course,   one  of  the   mai.i    items   t 

sole  i  in  re. lining  tile  loss  in  this  way.  One  of  the 
special  systems  mentioned  consists  in  the  us,-  ,.f  a 
network  of  steel  wires  in  chambers  through  which 
tli.-  B  IS  passes,  forming  a  baffle  to  hold  the  dust. 
The-  wires  are  periodically  shaken  and  the  dust 
removed.  Another  system  which  has  proved  ad- 
vantageous is  the  use  of  special  butterfly  dampers. 
whilst  in  certain  lead  .-melting  plants  bag  houses 
have  been  provided  in  which  the  dust  ami  fume 
is  recovered.  This  latter  system  consists  in  filter 
tng   the   stream   of   smoke   through    woollen   or  cotton 

hags.      The    details    depend    largely      i  the    parti 

ciilar    metal     being     smelted.  In    sonic    eases,     for 

example,  it  is  necessary  to  cool  the  gases  and  re 
move  sulphuric  acid  which  would  quickly  deterior 
ate  the  hags.  (In  the  other  hand,  zinc  fume  mi 
be  filtered  under  almost  any  conditions,  since  the 
sulphur  readily  combines  to  form  zinc  sulphate, 
which  is  not  harmful.  The  bags  are  periodically 
shaken    and    the    contents    renewed. 

An    entirely     different     method     consists    in     the 
•  le.  tin    precipitation   of   fume.     Direct   or  alternat 

■nl    ma..    !.'■   used.       If  the  former,  the  ga 

ionised,  and   the   ion-  colled    upon   tin.  .-olid   parti 

des.     thereby     charging    them     electrically.        The 

then    driven    to    the    collecting 

electrodes.     This  i.-   n efl m    than   alternating 

current    m   the  case  of    huge    volumes    of    rapidly 

mc.v  ill—    ■_  ....        I  le    ai  '  ion    of    i  he   altei  nating   em 

'osists   for  the   most    ['.nt    in   the  agglomera 

1 1"      uspended    p. on.  les    into    lai  ger   aggre 

■  quent    re    rapid   settlifig   under 

the   influence  of  gravity. 

M  m  It    'hoi  t    hat    l I  i  rec  ted    towards    finding 

method-       tor      lie'      le Mil      of      sulphur    diovlcle      f,-,,m 

the    furnace    uois.    but     up    to    the    i ,  nl     n  ith    little 

ui  '  ess.        i  ine     method    desi  i  ibed    

si-ts  of  passing  the  smoke  stream  upward*   through 

a      tower     to     meet      a       -I  I'eam      Ol       '  "Id        •  .11.   I  I'll,' 

sulphui  ..del   then    I i"  .ui  rated    ii 
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solphuric   acid.       The    Hall    process 
in    which    sulphui  A     directly     from    the 

sulphid  ital    sulphur, 

of  sulphur-dioxide.  <  rther 
i  ibed,  but  none  have  been  parti- 
cular!; ■  !  ...11  of 
.Mines.  Washington,  Bulletin  84,  I  II  : 
Thi  I  -  i  29, 
No.  3,  p    30       J    E.  T.) 

Zts.     m   the   'i  smi. i    M  in  I  he    high 

of  zinc,  in  l.'.Ui  shaving  and   dust   form,   hat 
causing  cyan  considerable  anxiet; 

the  breaking  out  of  the  European  war.  Sinn-  it 
is  fairly  well  known  thai  a  great  deal  more  zinc  is 
used  than  is  theoretically  required  for  precipita- 
tion of  gold  and  silver  contained  in  solution,  some 
method  of  economizing  it  has  been  made  the  object 
of   a   great    deal   o(     I  ud  Somi     have   attempted 

to  accomplish  the  same  result  bj  recovering  the 
zinc  from  precipitate.  This  article  gives  the  re 
suit  of  some  experiments  that    I   carried  out  at  the 

Mi  inl  ...    the     I' 

district    of    Ontario.     While    it    does    not    point    to 

ward   a   remedy    for   the  difficult  ed,  it 

how  what  is  actually  takin  mill. 

I  refrain  From  comment  ...  suggestion,  but  merely 
put  these  t...  t  ■  in  the  form  of  ta  bi  ieflj 
as     possible,     hoping   that    they    may 

•    "in.  may   be  con 
sidering  the  subject." 

Kxperimcnl  Data  on  Zinc  m  Cyanuh    Solutions 

1  ol  ■    pei  imi  ..i  ....  June  1st  to  7th,  1915,  in.-. 

'Ions. 
Ore  ti  2,040 

H  mills 

ised   i  ircuits,     tube     mills 

an. I     cla 

n   used    in   agitator 
riant    solution    sent    t..    precipitation 
"  -out  i.,  dei  antation  units  :   1,098  tons 
...  imarj  thickener      undei  (1. 

■i     will,     tailin 
moist  nir)  7_... 

Zinc  du  ,1  at   -j\\!     | 

p  tate    [dried   ..i    212°  J  en  d  735 

irj    24    hours 
in  propoi  tion  to  the  quantil  ies  treated,  and 

end  -i  bined  and  mixi  d 

All    /l!  made   by    potassium 

ferrocyanide   titration   with   uranium    nitrate   as   in 

/  rV,  rimi  nis 

II.. 
Storage  (j'213 

I I  aid, .  . 

i  lassifier   o\  erflow 

\..     -     Agitator  ti  |  i: 

n  [58 
llai  rni  I.  :1||S 

\n  pn 

Ag  pn  i;  39S 

to    pi.,  ipitate    total    '4. .Id  '   19  II. 

silver 


ption   "/  Zinc  in    Varioue   Departs 
1.     According  to  Solution   Analysis: 
solution   shows   an    increasi 

II..    per    ton     of     solution.       \- 
tons    was    precipitated,    the 
amount    of    zinc    dissolved     in     | 
... 
Zinc    wasted    I  ndary     re 

Aci  ording   to    I '.    1   pitate   Analysis  : 
total   zinc. 
is    1 

mount    of   zinc  li-ft    in    pi 
Zinc  dissolved  in  pn 
Zinc    wasted    through    secondary 

3       \  _    to    Zinc    Precipitated 

from  Solutions  in  Mill  Operations: 

Hi. 
Zinc    precipitated    in    Hardinge    mills 
0157) 

i,013   tons,   com 
Hardinge    mill 
alution     at     0"157    and 
2,973     I 
equals    5,013      tons    at      0  - 

020 5,0] 

Zinc        precipitated        in 

■  01! 7) 

Zinc     precip 

in  :   1,703   tons    barren    solution 
at    0308   lb.   and    1,098  tons  at   0158 
II.      5,801       al       0  . 

28]  928 


705 


150 1".     h.ll 


17996     19*24 


90234       9« 


703082     75- U 

■  I  ncludes   amount 

soluble   zinc  salt 

\      I imwn.      Enginerrinq    and    Mining    Journal, 

.     1915,   p.   680      1  II      \     W.) 

MINING 

1  11  1.       II 1  \i  inn  nil  ins     or     M  isi  -       "  \\  1  it 
inu'   in   <  '"ill     :■:■     Mi      I      1      l.\  I"   s»i .-        So   fa 

I    am  tie    has   yet    1 11    humidified    on 

basis,    or.    in    fact,    in   any    ma r    that 

lias    been     successful,     of    those    installation 
garding    which    1    have   accurate    knowledge,    R    few 
fundamental    laws   necessary    for   success   have    been 
neglected. 

temperature    of    a    mine    is    fairly    ..instant. 
varying    with    the   seasons,    so   tliat    in    wintei 

egrees    ler    than    in    summer,    wit 

slight    fluctuations   ft  1    even   from 

week. 
rail}    a    mine    lias    sufficient    humidity    ill 

the    summer    months,    1 nisi     its    temperatu 

much    below    that    of   tl utsi.lt-   at sphen        In 

winter,  however,  when  the  outside  air  carries  bill 
little  water  vapour  and  the  mine  temperature  is 
inn.  I.  higher,  the  relative  humidity  is  necessarily 
low. 

In    order    that    the    nil    used    for    ventilation 
he    able    !••   earn    sufficient    water    vapour   to    liuiiii 
the    mine,    it     must     lie    healed,    either    I 
with     the     mine     walls    ..r    artificially 
temperature     to     which     it      is     heated     must     be      it 

the      dew       [...lilt       desired. 

Taki  lh         lempi'i  al  lire 

I'ahr  .     where    a     hum!. Id  \     ..I     SI 

1        ...id 
1  llhii       I \n 


and  Abstracts :    l/i 


ir    60      K tin     and    saturated    carries    5"75    gi     per 

iOt.     \\  ii  li    BO'       I liditj .    therefoi'i  ■  h 

ill.!.     Fool    v Id    have   I ntain   80%   ol     i'75     01 

in  gr  Nov  saturated  air  al  50  Fahr.  will  just 
hold    4'6    'j,i\    per    cubic    foot.     Il    is    evident    from 

this   thai    ii    is    ssary    thai    the   air   should    not 

be  less  than  54'  Fahr.  when  the  additional  water 
vapour  is  added  If  ai  anj  lower  temperature  it 
could  not  possibly  hold  the  required  amount  of 
vapour  to   give   i  he   80'  .    humidity. 

It  must  I"'  borne  in  mind  that  water  cannot 
be  &\  apoi  al  ed  unless  heat  is  added  ;  or  to  si  ate 
it  in  another  way,  if  water  is  caused  to  evapot  ite 
in  the  presence  of  air  without  heat  being  applied, 
the  air  will  be  cooled  8  B"ahr.  foi  e\  ery  grain  of 
aporated    per  cubic   foot. 

This  being  true,  if  the  air  entering  the  mine 
at  zero  is   raised   to  a   temperature  of  54°,  the  only 

way    tl ecessan    moisture   can    be   added    would 

be  by  blowing  steam  directly  into  it.  It  is  well 
known  that  the  introduction  qf  steam  directly  in 
to  the  air  current  without  the  production  of  fog 
is  ii  most  difficult  matter,  it'  it  may  ever  !><•  said 
to  I"1   sui  i  i    sfully  accomplished. 

In  the  'us'-  under  discussion,  with  the  incoming 
air  containing  1  gr.  of  vapour  per  cubii  foot  it 
would  be  necessan  to  add  3'6  gr.  per  cubic  foot, 
which  if  done  without  adding  heat,  as  explained, 
would  cool  the  air  to  approximate^  28  Fahr 
To  counteract  this  cooling  effect  we  could  beat 
the  air  to  82°  Fahr.  ami  then  bring  it  in  contact 
with  atomised  water  sprays  and  add  the  3'6  gr 
per  cubic  foot,  and  as  a  result  of  the  evaporation 
it  would  be  cooled  to  54°.  -\t  this  temperature 
of  54°  the  air  would  be  saturated,  but  as  it 
travelled  through  the  mine  and  its  temperature 
ed  i"  i'ii  the  humidity  would  be  lowered 
Such  a  system  properly  installed  would 
nits  without  any  fog  or  other  objec 
Unliable    results. 

A   simpler  and    more   practical   method   is  to   first 
pass  the  air  used   for  ventilating  tin'  mini'  through 
Her.   where   its   temperature   is   raised   and 
ssary  amount   of   moisture   is  added 

Such  a  machine  is  now  being  adopted 
in  textile  mills  for  cooling  ami  humidifying  tin 
air. 

Here  the  air  passes  through  a  dense  and  finfly 
divided  watei  spray,  where  it  is  saturated  'ihe 
water  used   is  circulated   by   means  of  a  cen 

pump    and  by    the    introducti E    i  ■ 

hausl    si. 'am     Eliminator-plates    al    tin tlets    are 

"I'.n  ai"  l  la-  surplus  water  from  I  Ii'-  mi  .  so 
that  the  air  i-  left  perfectly  free  ol  an;  fogorother 
small  particles  of  water  that  have  nut  Keen  evapo 
Because  of  tin-  recirculation  ot  the  spraj 
water  employed  by  this  machine,  the  amount  of 
water  required  is  small  ami  is  equal  t"  thai  eva 
porated.  This  would  never  exceed  one  gallon  for 
.-a,  Ii    I:'. in I,     ft.   of  .in-   used 

ll chausl    stea m I    to    heat    the   spray 

water    (which    in    turn    would    heal    the 

l-'aln  )    would    l.e    U    II..    per    1. cub   ft.    of   air 

handled,     (if   course,    with    a    targe    ventilating   fan 

this   ai nits   to   considerable   steam,    but    it si 

mines  there  i-  sufficient  exhaust  going  to  waste  t" 
fulfil    the   requirements. 

'I'u   summarize:     First,   it    is   necessary   that    the 

moistun     for   mine   humidifieal In-    injected    into 

the   air   after    iis   temperature    has    been 
approximately    that    of    the    mine.     Secondly,    this 

moisture    musl     In-    added    in    such    a    manner    as    not 

to  cool   tin-  air  below   tin    temperature   required   I o 


carry    the   desired    vapour.     Thirdly,    the   injection 

of  steam  into  the  air  at  or  i  I  ani  ■■  "i 
'I1-'     mine     is    sure    I,,     produce     fog    ami     ..11 add 

the  i unt   nf   vapour   required   owing   in  the  tern 

i"  I  'i  UK-  of  l  e  mi  being  tun  low  to  carry  it. 
Fourthly,  tie-  humiditj  "t  a  mine  can  I"-  main 
lained  unifoi  ml\  al  i  'I'-  Hid  point  by  a  propel  l\ 
designed  humidifier,  with  heated  spraj  water, 
located  at  the  air  entrance  In  the  mine." — J.  I. 
Ian.    (  "'-/     I,--       Ca  Engineering    Monthly, 

Feb.,    L916,   p.    121.     (J.    E.   T.) 

i'u     I  i  -a    ii  ■     \i  im  i-  ■    I  m  31  vl  Opportunity. 

"Sortie  months  ago  il  was  tin-  remarkable  spurt 
in  tie-  price  of  /im-  which  concerned  must  1ml 
inatt'K  tin-  expectations  "f  the  western  miner. 
Spelter  »;i~  the  thing,  and  everj  man  "i  corpora 
tion  owning  a  property  with  sine  ore  in  it  was 
figuring   how    l»--i    t-.    take   advanta  e   of   the    war 

quotations  on   spelter,     (if   'se,   there   was  some 

in-  idental  interest  in  copper  and  ol  her  metals,  but 
zinc  was  the  spectacle.     Now    M    is  tungsten   which 

occupies  i  he  spot  light  of  spectacular  pei  i tarn  ei . 

because  of  its  extensive  use  in  the  manufacture  of 
l.uhe  steel.  The  \  1 1 1 ues  of  this  unfortunate  metal 
are   just    now    beginning   tn   appear   to   tin-   makers 

•  if  war  materials,  and  the  miners  of  tin-  ore  are 
enjoying  the  feelings  of  the  Joplin  operators  who 
for  months  have  Keen  selling  their  blende  at  t..|i 
prices.  Tin-  price  of  tungsten  concentrates  has 
snared  tn  a  poinl  where  il  is  no  longer  possible  to 
I"-  sure  what  it  is.  Nederlan'd,  Colorado,  is  the 
principal  tungsten  district  in  America,  ami  the 
boom  in  that  camp  is  described  by  visitors  as  some 
unusu  il  Tin  Mining  Inn  riean  <  >. -I 
30,    1915,  p.   4.     (J.   W.) 

MISCELLANEOl  S 
Old    Car    Wheels    fob    Sheaves        "Old    car 
wheels    make    excellent     sheaves    and    carriers    for 
haulage     ropes,     according     to     Edward     Manion, 

■  I'  hi  of  i  lie  V-  ;n  p  No.  2  proper! ) .  Flat 
iron,  s  1 1.  At  this  property  two  old  wheels  are 
bolted   together  with   three   bolts,   with   the   flanges 

on    tl tside.     Tin-   old    a  -  les.   max,    In-    used    for 

shafts.  Winn  used  as  sheaves  the'  shaft  is  pro- 
vided    with     a     single     collar     at     the     bottom     ami 

extend      downward    into    the    f rrl.it  en    timber 

usually    a    2x8     and    upward    into    a    wooden    sup 
port.     When     used     as    rail  hi.-,    thej     give    equalh 
-at  isfactory   sen  ii  e. 
Th.-    'hilled    treads    of    the    wl Is    form    ideal 

Surfaces     for    the    rope    tn    travel    on    and    ai'-     i Ii 

harder  ami  more  durable  than  I  he  carriei  i  .mil 
sheaves  ordinarily  sold  for  this  purpose.  As  any 
mine  has  at  all  inn.--  a  more  or  less  liberal  supply 
of  old  car  wheels  and  axles,  it  may  never  want 
tot   carriers   and    sheaves    if   this   plan    i.    followed 

h      i     Simmons      Engineering   nml    Mining   Jour 
nal,  d't     16,    1915,  p    639      |    II.    A.   \V.) 

Rust   Prevention    \m>  the    Painting   or    leos. 

E  .  pi  i  iiii'-ni        -  ondui  I'd      i".      I  ciebreii  h      and 

Spitzer,   German   scientists,  to  determine  the  effect 

of   the   number   of   coats   of    paint    mi    the    rate   of 

rusting    of    iron    have    recently     been     published. 

'I  li-v    polii  li'-d   i iron  plates  and  painted  i  hem 

the  first  with  one  coat,  the  second  with  two.  the 
third  with  three,  and  the  fourth  with  four.  The 
plates    were    then    expo  Im    one    day 

The  painl  was  dissolved  off  and  the  following  dls- 
i  inct    result  ■   noted 


2<M 
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The   iron    under   the   single    coat   was    bright    all 

that   under  two  partly  rusted,  that 

ondei  rusted  still  more,   while  the  iron 

under  the  four  i  oats  wa  '  rl"s 

hows    thai  of    paint    do 

nol    protected   as   well   as   o oat. 

rhe  explanatioi  ";i!- 

tend    I-   d 

the  !"•  '.  ioue  co  'i   and  making   ii 

sity    increasing    with    the    number    of    coats.     Air 

and    m  ael  rate    the    is    and    the    iron 

below    is    rusted. 

Where  rusl  is  feared,  the  coat  of  paint  rr  var- 
nish is  usually  mad.  ind  the  appl 
of  a  second  and  third  coat  natural]}  does  no 
good.  The  proper  procedure  is  to  remo  e  nil  old 
paint  by  using  the  sand  blast,  solvents,  etc.,  ami 
a   iron   surface   a   single   coat   of 

the    paint    or    varnish"      LlEBREICH    and    SPITZER.- 

Page'i  Engineering  Weekly,  Dec.  10,  1915,  No 
587,   Vol.    XXVII  .  p     104.     (J.    E     I 

I  i,    [OK     kND      \i  I'm  I    Bi  wtra 

"The  author  advocates  the  use  of  ball-bearings 
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